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Tor all rechony 6 maly coneeri:

Be it known that I, Avrrep W. Morean, a

citizen of the United States, residing at Liong-
beach, in the county of Lios Angeles and State
of California, have invented a new and useful
Automatic Trolley-Pole, of which the follow-
Ine 1s a spectlication.

This invention relates to that class of trol-
ley-poles which when the trolley jumps from
he wire are dropped below the wire to pre-
vent the pole from hitting on guy-wires or

other overhead structure. Heretofore trol-
lev-poles having this function have vsually

been thrown down by compressed air orv
springes; but in the present invention the po]e
drops by eravity, and the difficulties ot using
compressed air for this purpose are avoided,
the main object of the invention being to pro-
vide a trolley [}{)lo which when the tmllu," flics
off from the wire will automatically drop.

Another object is to provide a novel mech-
anism at the top of the pole for resiliently
supporting the trolley with respect thereto,
so that the trolley will have a quick and active
movement and accommodate itself to irregu-
larities in the wire and to swdden changes in
the clevation of or lateral deviation of the
trolley - wire without the main trolley - pole
moving up or down or silewise, ther el_}y secur-
ing an excellent contact between the trolley
and wire and greatly reducing the tendency
of the trolley to leave the wire. Where the
trolley is carried divectly on the top of the
pole, any slieht irregularity in the wire tends
to displace the pole, and the 1nertia of the
pole prevents a quick recovery, so that the
trolley frequently flies from the wire, which
disadvantage 1s eliminated in the present in-
vention.

Another object of t
vide a unique power device for restoring the
pole, so that the trolley rests against the wire.

The accompanying drawings illustrate the
invention, and, referring thereto, Figure 1 1s
a side elevation of the invention, showing the
trolley resting against the wire and all the
pbarts in normal position. KFig. 2 1s a plan
view of the operating mechanism and lower
part of the pole, all parts

he invention 18 to pro- !

yeing in the posi-

' tion shown in Fie. 1. Fig. 3 1s a side cleva-
tion of the invention, showing the pole as hav-
Ing dmm)ml to a hm 1zontal position.  Fig. 4
is a plan view of the invention, the pole De-
ing in the position shown in Elu 3, with the
b alanungﬂbpt ings and other mnnections re-
moved. Ifig. 5 is a perspective view showing
the pivoted ends of the catch-levers and their

support.  Fig. 6 1s a side elevation showing
the spring-carrier.  Kig. 71s a side elevation

showing a moditlied form of spring-carrier.

Fie. 8 isaside elevation of a trolley-car, show-
ing the pole and pOlb -operating mechanism 1n
position.  Hig. 91sa pl.;m view of the car with
part of the tr {)lley pole broken away to show
the controlling-ropes entering through the

roof. Iig. 10 1s an enlarged “soctional view
of the power mechanism for raising the pole.
Figs. 11 and 12 arce broken, enlar uul detail
viecws of portions of the p()lemmng and loclk-

ing mechanisn.

The invention comprises means for restli-

ently supporting the trolley upon the pole

and suitable cateh mechanism for normally
preventing the pole from dropping and a con-
nection from the resilient trolley-supporting

means to said eateh mechanism for releasinge

the latter when the trolley takes a quick move-
ment relatively to the pole.

The invention also embraces a power mech-
anism for raising the pole.

The invention also includes a novel means
for supporting the trolley resiliently W’ltlll(}-
spect to the pole.

In the preferred embodiment of the inven-
tion, 1 designates a base, which may be mount-
ecl upon the roof of the ¢ car, and swiveled to
the base is a standard 2, havinge upwardly-ex-
tending wings 3, to whlch is pivoted a trolley-
pole 4. IL\EL,H(IIHG forwardly trom the stand-
ard 2 is a rigid arm 5, having a forked arm,
in which 1s pivoted a rock-arm 6, and to the
upper end of the rock-arm 6 a hook 7 1s at-
tached, to which is connected a cross-bar 8.
Another cross-bar 9 is pivotally mounted on
the upper end of a plunger 10, which tele-
scopes within a tube L1, the tl.lbb 11 at 1ts
lower end being piv oted to the arm 5, as
shown in Fie. 1. A pairof extension-springs
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12 connects the two cross-bars 8 and 9.

attached to a yoke-frame 13, (see Fig. 2,) the
rear end of the frame 13 being pivoted to a
lug 14 on the trolley-pole 4

Projecting forwardly from the under side
of the arm 5 1s a tongue or bracket 15, and
pivoted to the upper side of the bracket 15 is
a catch-lever 16, a similar catch-lever 17 be-
ing pivoted concentrlmllv with the arm 16,
but below the tongue 15. The catch-arm 16
1s provided on its top with an L-shaped lug 18,
the catch-arm 17 being provided on its bottom
with an L-shaped lug 19. A link 20 at one
end 18 pivotally connected to the lug 18, its

other end being twisted at right angles to the

shank and pivoted to one side of the rock-arm
8, (see Figs. 1 and 2,) and a similar link 21
connects the lug 19 with said arm. Bolted to
the standard 2 are a pair of segmental guides
292, which support the catch-arms 16 and 17.
Each guide 22 1s provided with a guard 23,

which holds the catch-arms from moving up-

ward from the guides. lixtending rearwardly
from the frame 2 is a yoke 24, to which 1is
pivoted a locking-lever 25. Formed on each
end of the levers 16 and 17 are detents 26.
When the pole 1s raised and rests against
the wire, as shown 1n Figs. 1 and 2, the de-
tents 26 engage opposite sides of the lower
end of the locking-lever 25, (see especially
Figs. 2 and 12,) thereby preventing outward

movement of the catch-arms and holding the

pole in elevated position.

A pole-restorer comprises rests 27, which
are formed on a bell-crank lever 28, pivoted to
the yoke 24. The lower end of the lever is
provided with a triangular-shaped eye 81,
through which the restoring-rope is adapted
to be moved back and forth asthe poleis raised
or lowered. Extending rearwardly from the
yoke is a beam 29, which supports a guide-
block 30, in which 1s slidably mounted a rod
The rearend of the rod 80 carries a roller

82, having a bottom tlange 83.
of each catch-arm formed by the junction of
the detents 26 are brackets 31, sheaves 32 and
33 being journaled therein. Restoring-ropes
34 and 35 are connected to the forward end of
the rod 80 and pass through the eye 81, there
being a knot 36, which when the eye 81 is in

- the slanting position shown in Fig. 3 will en-

53

60

65 to an eye 38, which projects out from one side | 1.

gage with the upper small notch of the eye 81,
so that when the ropes 34 and 35 are pulled
rearwardly the eye 81 will be pulled back by
the knot 36, thus tilting the bell-crank lever,
which will cause the eye 81 to slant in the op-
posite direction and allow the knot 36 to slip
through the lower part of the eve; but when
the rope and knot move in the opposite di-
rection the knot, whichis preferably pointed
or cone-shaped forwardly, slips through the
eye without moving the lever 28. The rope
35 passes over the 511efwe 33 and 1s fastened

The
opposite ends of the cross-bar 9 are pivotally:

At the angle

793,312

of the yoke 24, while the rope 34 passes over
the sheave 32 and is fastened to an eye 39,
projecting out from the other side.

Inorder to prevent the ropes 34 and 35 from
sagging and from catching in the mechanism,
rope-guices 148 are pivoted to the catch-arms
16 and 17 concentric with the sheaves 32 and
33, each rope-guide having an eye 149, through
which the rope passes. These guides can
freely swing to follow the line of the rope as

1t changes according to the posit
catch-arms.

Mounted upon the root of the car at each
end are gulde-blocks 84, 1n which are slidably
mounted rods 85, to the outer ends of which
are attached chains 86.
rod carries a pair of spreader-arms 87.

A resilient trolley-carrier 40 1s fastened to
the upper end of the pole by a clip 41. The
freeend of the trolley-carrier is provided with
a harp 42, 1n which is mounted the trolley 43.
The intermediate portion of the shank of the
trolley-carrier 40 is twisted sidewise, as at 45,
to provide tor lateral swinging of the trolley,
the other portions of the trolley-carrier 40

being at right angle to the flat part 45, pro-

vided for the vertical swinging of the trol-
ley. A voke461is pivoted to the trolley-pole
beneath the trolley-carrier 40 and has a stem

47 with a head 48, and slidably mounted on

the stem 47 is a block 49, which is connected
by a pair of toggle-links 50 with the harp 492
and by another pair of toggle-links 51 with
the upper end of the main trolley- pole, as
shownin Figs. 1 and 3. The joints of the tog-
gles with the harp and pole and with each
Other are macle with sufficient play to permit
of the lateral movement of the ha,l D and wheel
without 1nterfering with the efh
links in their vertical movements. A pairof
cguards 1s provided on the upper end of the
trolley-pole, each guard comprising a wire 52,
the forward end of which is fastened to a bolt
53, which bolt also acts as a pivot for the
yoke 46. The rear end of each rod 52 is angu-
larly bent and fastened at the extreme upper
end of the main trolley-pole to the bolt 54.
The guard 52 is inclined upwardly and out-
wardly, as shown in Figs. 1, 3, and 4. The
extreme upper end of the main trolley-pole is
forked, and a sheave 55 is mounted therein

upon the bolt 54, while a lock-controlling cord -

56 1s attached to an eye 57 on the harp 42,
passes over the sheave 55, and through thein-
terior of the trolley-pole 4 over a sheave 58
at the lower end thereof, the sheave 58 being
mounted in brackets 59, projecting from the
wings 3, the cord 56 being attached to the up-
per end of the locking-lever 25. A spring 60

encircles the pivot-bolt of the arm 25 between
the arm and one side of the yoke 24 and by
engaging with the yoke with one end and the
arm with the other serves to normally hold
the locking-arm 25 in position shown in Fig.
A trolley-rope 61 is fastened to the harp

ion of the

- Theinnerend of each
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49 and extends down over the edge of the root |

<
LW

carrier 40 is bent down toward the pole, the

of the car. The power mechanism for rais- | toggle-links 50 and 51 being flexed so that the
ing the pole is shown in Figs. 8, 9, and 10, | spring 44 is under compression, and the spring

and comprises a friction-wheel 120, carried by |

2 shaftt 121, journaled in swinging arms 122.
A sprocket-wheel 123 1s mounted concentric
with the friction-wheel 120 and is rotatable
therewith.  The ends of a pair of togele-links
124 are pivoted to the shatt 121, and their other
ends are pivoted to the lower end of a pedal-
rod 125, which extendsdown through the floor
of the car, as shown. A pair of togele-links
196 ave pivoted at one end to the pedal-rod
195 and at the other end to a depending sta-
tionary bracket 127. '

The upper end of the pedal-rod 125 has a
pedal 128 and is held normally raised by a coil-
spring 129, thus holding the toggle-links 124
and 126 flexed and the friction-wheel 120 free
from the car-axle. As a further means for
vieldinely holding the parts in this position,
a strong coll-spring 131 1s stretched between
lues 132, pivoted, respectively, to the lower
ends of the bracket 127 and the arms 122, A
bracket 133 forms a stop against which the
arms 122 rest when in normal position.

1dler-sprockets 134 and 135 are mounted on
the bracket127.and the chain,beforedeseribed,
is attached to the sprocket 120, passes over
the idler-sprocket 134 and under the udler-
sprocket 135, thence up through the deck and
over guiding-sprocket 136, then up through
the root of the car, as shownin Figs. 8 and 9.
Pivoted to the togele-links 126 is a pedal-rod
137, similar to the pedal-rod 125, which car-
ries on its lower end asmall 1dle sproecket 138.
While for convenience of illustration the two
pedal-rods 125 and 127 have been shown as
arranced fore and aft of the car and of the
same height, it may be desirable to construct
them of unequal heights and to arrange them
side by side in order that they may the more
readdily be distinguished one from the other
by the operator and the more conveniently
operated by the foot.  This power raising ap-
paratus is preferably inclosed by a casing 139,
as it is arranced under the car and exposed
to flvinge dust, small stones, &c., caused by the
rapid movement of thecar. Kach end of the
car 1s equipped with one of these power rais-
ine mechanisms, and the chain 86 of each
passes up through the adjacent end of the car
and connects with its respective slide-rod 85.

When the trolley is on the wire, the parts
normally stand in the position shown in Kig.
1, the trolley-pole 4 being held up by the yoke
13, springs 12, hook T, arm 6, links 20 and 21,
and catch-levers 16 and 17, the latter being
prevented from moving outwardly by the lock-
ing-lever 25, the springs 12 giving resiliency
to the pole.  As the car moves along the trol-
ley-pole 4 plays np and down as the height ot
the wire varies, the springs 12 providing for
the relatively slow and gradual up-and-down

movement of the trolley-pole, and the trolley-

10 is flexed under a tension. 1f the pole rises
slowly or to a considerable degree, the springs

70

12 take up the slack between the yoke 13 and

hook 7, and the plunger 10 moves out from

the tube 11, as the tendencey of the hook Tand
voke 13 is to take a straight line.  Any ab-
rupt change of the height of the wire causes
a movement of the trolley-carrier from the
springs 40 and 44, so that the trolley 1s main-
tained in close contact with the wire even
thoueh the main pole is too sluggish in action
to respond to the change in elevation of the
wire. When the trolley flies from the wire,
however, the spring 40 moves up and the
sprine 44 expands its maximum degree, there-
by straiochtening out the toggle-links 50 and
51. and as the harp is thus moved up it pulls
on the rope 56, which throws the locking-arm
25 over to the left and into the position shown
in Kie. 3, thereby releasing the detents 26,
whereupon the arm 6 is free to tilt, and the
trolley-pole 4, with the trolley and adjacent
mechanism, drops and in dropping pulls the
arm 6 to the right through the mediam of the
voke 13, springs 12, and hook 7, the catch-
arms 16 and 17 sweeping outwardly as the
arm 6 rocks forward. The pole is arrested
by the stops 27 and takes the position shown
in Fie. 3, and when in that position the plun-
ocr 10 can move down no farther in the tube
11, and the movement of the arm 6 is arrested
by the cateh-arms 16 and 17 striking the ends
of the cuards 22 and 23. Thus the springs
12 would be put under tension at the time the
voke 13 swung below the straight line formed
by the hook 7 and springs 12, as determined
by the minimum height of the plunger 10.
Thus the latter part of the drop of the pole
i< cushioned by the flexing of the springs 12,
which softens the strike of the pole against
the stops 27 and prevents undue strain on the
mechanlisn.

When it 1s desired to raise the pole, the op-
erator places his foot on the treadle 128 and
forces it and the rod 125 downward, which
tends to straiehten the links 124 and 126,
which will move the friction-wheel 120 1nto
enoaocement with the axle 130, This of course
will cause the sprocket-wheel 123 to revolve

and wind the chain 86 around 1t, which in turn

will pull the rod 85 through its hearings, and
thereby draw upon the restoring-ropes 34 anc
35 until they have drawn the arms 16 and 17
in, so that the locking-lever 25 can cngage
with the detents 26 and hold the arms against
return movement until they are released, as
by the trolley - wheel jumping the wire, as
above deseribed.  As the outer ends of the
arms 16 and 17 are thus moved to the rear
they draw upon the links 20 and 21, and there-
by draw the lower end of the lever 6 to the

year, which in turn forces the upper or longer
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end of the lever forward, and with it the
springs 12 and their connections, until the
trolley-wheel is again placed in contact with
the wire.
pole a preliminary start before placing the
wheel 120 in engagement with the axle, he
can place his foot upon the pedal of rod 137
and force it down, which will cause the
sprocket-wheel 138 to flex the chain 86 suf-
ficiently to draw the knot 36 into engagement

with the eye 81 and tilt the lever 28 until

1t has partly raised the pole, after which he
can force down the pedal-rod 125, and there-
by move the wheel 120 into engagement with
the axle 130 and complete the operation of
raising the pole, as above described.

Fig. 7 shows a spring-shank 40, similar to
the onein Iig. 1. The end of the trolley-pole
carries a spring-rod 150, upon which is slid-
ably mounted a block 151. - A link 152 con-
nects the block 151 with the harp 42. A

~sheave 153 1s carried on the end of the spring-

25
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rod 150, while the rope 56, which is attached
to the harp 42, passes over the sheaves 153
and 154. The spring-rod 150 can spring up
and down or sidewise and reinforces the ac-
tion of the spring-shanlk 40 in both its lateral
and vertical action, the block 151 sliding over

‘the rod 150 to permit the necessary relative

movement between the two spring elements
when 1n action. |

What I claim 1s—

1. The combination with a pivoted pole, of
a locking-lever and intermediate mechanism
for holding the pole elevated and for allowing
the pole to drop into a substantially horizon-
tal position when said mechanism is released,
and means for automatically restoring the pole
to its elevated position. |

2. The combination with a pivoted pole, of
a locking-lever and intermediate mechanism

for holding the pole elevated and for allowing

the pole to drop into a substantially horizon-
tal position when said mechanism is released.
a trolley-carrier on the trolley-pole connected
with the locking-lever for controlling the

same, and means for automatically restoring

the pole to its elevated position.
- 3. In combination, a standard, a pole pivot-
ed thereto, catch-arms pivoted on the standard
to swing laterally, a rock-arm pivoted to the
standard and resiliently connected with the
trolley-pole, and links connecting the catch-
arms with the rock-arm.

4. In combination, a standard, a pole pivot-
ed thereto, catch-arms pivoted on the standard

to swing laterally, a rock-arm pivoted to the

stancdard and resiliently connected with the
trolley-pole, links connecting the catch-arms
with the rock-arm, and a locking-lever pivoted
to the standard and normally engaging the
catch-arms. |

5. Incombination, a standard, a pole pivot-
ed thereto, a pair of catch-arms pivoted to the

65 standard to swing apart laterally of the stand-

1f the operator desires to give the |

ard, a rock-arm pivoted to the standard, and
resiliently connected to the pole and links con-
necting the vock-arm and the catch-arms.

6. Incombination, a standard, a pole pivot-
ed thereto, a palr of catch-arms pivoted to the
standard to swing apart laterally of the stand-
ard, a rock-arm pivoted to the standard, and
resiliently connected to the pole, links con-

necting the rock-arm and the catch-arm, and

a locking-lever pivoted to the standard and
normally engaging both catch-arms. |

7. In combination, a standard, a pole pivot-
ec thereto, catch-arms pivoted on the standard
to swing laterally, a rock-arm pivoted to the
standard and resiliently connected with the
trolley-pole, links conneecting the catch-arms
with the rock-arm, and means for normally
holding the cateh-arms in set position.

3. Incombination, a standard, a pole pivot-
ed thereto, catch-arms pivoted on the standard
to swing laterally, a rock-arm pivoted to the
standard and resiliently connected with the

70
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trolley-pole, links connecting the catch-arms

with the rock-arm, a locking-lever pivoted to
the stancard and normally engaging the catch-
arms, and means for tilting the locking-lever
when the trolley flies from the wire thereby
unlocking the catch-arms and allowing the
pole to drop.

9. Incombination, a standard, a pole pivot-
ed thereto, catch-arms pivoted on the standard
to swing laterally, a rock-arm pivoted to the
standard and resiliently connected with the
trolley-pole, links connecting the catch-arms
with the rock-arm, a locking-lever pivoted to
the standard and normally engaging the catch-
arms, a trolley-carrier carried by the trolley-
pole, and a connection from the trolley-pole,
and a locking-lever for operating the same
when the trolley-carrier moves away from the
pole. |

10. In combination, a standard, a pole piv-
oted thereto, a pair of catch-arms pivoted to
the standard to swing apart laterally of the
stanclard, a rock-arm pivoted to the standard,
and resiliently connected to the pole, links
connecting the rock-arm and the catch-arms,
and means for normally holding the catch-
arms 1n set position.

11. In combination, a standard, a pole piv-
oted thereto, a pair of catch-arms pivoted to
the standard to swing apart laterally of the
standard, a rock-arm pivoted to the standard.
and resiliently connected to the pole, links
connecting the rock-arm and the catch-arms,
means for normally holding the catch-arms in
set position, and means for releasing the catch-
arms when the pole flies from the wire, there-
by allowing the pole to drop.

12. Incombination, astandard, a pole pivot-
ed thereto, a pair of catch-arms pivoted to the
standard to swing apart laterally of the stand-
ard, a rock-arm pivoted to the standard, and
resiliently connected to the pole, links con-

necting the rock-arm and the catch-arms, a
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locking-lever pivoted to the standard and nor-

mally engaging both catch-arms, and meoans
for normally holding the locking-lever 1n en-
vagement with the catch-arms and for disen-

oaoing the locking-lever therefrom when the
pol flies from the wire, thereby releasing the
catch-arms and a..lowmg them to swing out-
wardly and permit the pole to drop.

13. Incombination, astandard, a pole ptvot-
ed thereto, a pair of catch-arms )1&"0tod to the
standard to swinge apart laterally of the stand-
ard, a rock-arm pivoted to the standard, and
resiliently connected to the pole, links con-
nectine the rock-arm and the catch -arms,
means for normally holdine the catch-arms in

set position, a trolley-carrier on the trolley-
e, and means connecting the trolley-carrier

pol
Wit

h the eatch-arms for releasing the latter by

“movement of the trolley-carrier.

14. Incombination, astandard, a pole pivot-
cd thereto, a palr of catch-arms pivoted to the

standard to swing apart laterally of the stand-

ard, a rock-arm pivoted to the standard, and
resiliently connected to the pole, links con-
necting the rock-arm and the catch-arms, a
locking-lever pivoted to the standard and nor-
mally encagineg both catch-arms, and means
on the trolley-pole for normally holding the
locking-lever in engagement with the cateh-
arms and for disengaging it from the cateh-
arms when the pole flies from the wire, therce-

pole to drop.
15. Incombination,astandard, a pole pivot-

cd thereto, a pair of catch-arms pivoted to the

standard, toswing apart laterally of the stand-
ard, a rock-arm 1)1\:0‘5{}(1 to the standard, and
resiliently connected to the pole, links con-
necting the rock-arm and the catch-arm, a
locking-lever pivoted to the standard and nor-
mally engaging both the catch-arms, a trolley-
carrier on the trolley-pole, and a connection
from the trolley-carrier to the locking-lever
for operating the same by movement ot the
trolley-carrier.

16. Inwmbmatlon,ast‘md{nd apole pivot-

od thereto,catch-arms pivoted to the standard,

Lo swing Lttomlh . a rock-arm pivoted to the

standard and connected with the pole, links

connecting the rock-arm and catch-arms, anc
1 flexible connection attached to the standard
and playing over the catch-arms for raising
the pole and restoring the catch-arms when
Imlh‘tl UPOIL.

Incombination, a standard, apole pivot-
ecl themm, catch-arms pivoted to the standard
to swing oppositely laterally of the standard,
a rock-arm pivoted to the standard and con-
nected with the pole, links connecting the
rock -arm and cateh - arms, sheaves on the
catch-arms, and a bifurcated tlexible connee-
tion attached to the standard and running over
the sheaves for ralsing the pole and restoring
the eatech-arm when pulled upon.

by releasing both catch-arms and allowing the

- pole

18. Incombination, astandard, a pole pivot-
ed therefo, catch-arms pivoted to the standard,
a rock-arm pivoted to the standard and con-
nected with the pole,links connecting the rock-
arm and catch-ar
to the standard, and a single means for oper-
ating the catch-arms and pole-restorer.

19. Incombination, astandard, a pole pivot-
ed thereto, catch-arms pivoted to the standard,
a rock-arm pivoted to the standard, links con-
neeting the rock-arm and cateh-arms, a pole-
restorer pivoted to the standard, anda bifur-
cated: flexible connection attached to the cateh-
arms and having an operative connection with
the pole-restorer.

20. In combination, astandard, ‘lp()lb p1vot-
cd thereto, cateh-arms pivoted to the standard
anc connectul with the pole, links connecting

the rock-arm and catch-arms, a rod slidably

mounted on the standard, and a flexible con-
nection attached to the slidablerod and to the
standard and playing over the catch-arms.

21. In (Jomhmatmn.. a pivoted standard, a
pole pivoted thereto, catch-arms pivoted to the
standard, a rock-arm pivoted to the standard,
links connecting the rock-armand catch-arms,
a rod slidably mounted on the standard, and a
bifurcated flexible connection attached to the
rod and to the catch-arms.

29. In combination, a pivoted standard, a
pole pivoted thereto, catch-arms pivoted to the
standard, a rock-arm pivoted to the standard,
links connecting the rock-arm and catch-arms,
a rod slidably mounted on the standard, and a
bifurcated flexible connection attached to the
rod and to the catch-arms, a roller on the end
of the rod, roof-rods slidably mounted above
the ear-roof, spreader-arms on the roof-rods,
either spreader-arm adapted to engage the
roller.

93. In combination, a pivoted standard,
pole pivoted thereto, catch-arms pivoted to the
standard, a rock-arm pivoted to the standard,
links connecting the rock-arm and catch-arms,
a rod slidably mounted on the standard, a bi-
furcated flexible connection attached to the
rod and to the catch-arms, a roller on the ends
of the rod, root-rods slidably mounted above
the ear-roof,curved spreader-armson the root-
rods, either spreader-arm adapted to engage
the roller.

24. Incombination withacar-axle, atrolley-
carried by the car, and means operated by
the car-axle for raising the pole.

05. Incombination withacar {ule fttmlle;-
pole carried by thecar, means for lower g the
poh,,., and means opetr :Lt(‘(l by the car- .axle for
raising the pole.

96. In combination with acar-axle, atrolley-
pole carricd by the ear, means for automat-
ically lowering the pole when the trolley jumps
from the wire, and means operated by the car-
axle for raising the pole.

7. In‘combination with a rotating clement
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ms, a pole-restorer pivoted
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on the car, a trolley-pole carried by the car,
and means operated by the rotating element
for raising the pole.

928. In combination with a trolley - pole,
means for automatically lowering the trolley-
pole when the trolley jumps from the wire, a
rotating element on the car, and means oper-
ated by the rotating element tfor raising the
pole.

29. In combination with a pivoted trolley-
pole, of means for raising the pole compris-
Ing a rotary element on the car, a friction-
wheel, means for moving the friction-wheel
into or out of contact with the rotary ele-
ment, a flexible connection operated by the
friction-wheel, and mechanism intermediate
the flexible connection and trolley-pole for
ralsing it. ,

30. Iu combination with a pweted trolley-
pole, the car-axle, a friction-wheel, means for
moving the friction-wheel into or out of con-
tact with the axle, and means operated by the
friction-wheel for raising the pole.

- 31. In combination .with a pivoted trolley-
pole, the car-axle, a friction-wheel, a togole
device for moving the friction-wheel into con-
tact with the axle, means operated by the
friction-wheel for raising the pole, and pedal-
operating means connected with the toggle
device and projecting up through the floor of
the car.

32. In combination with a pivoted trolley-
pole, the car-axle, a friction-wheel, a toggle
device for moving the trmtmn-wheel 1nto con-

tact with the axle, asprocket operated by the

friction-wheel, an 1dler-sprocket, a chain con-
nected with the first sprocket and passing
over the idler-sprocket, suitable mechanism
operated by the chain for raising the pole,
pedal-operating meansconnected with the tog-
cle device and extending up through the floor

plunger being su
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of the car, a spring for retracting the friction-
wheel, another idler-sprocket for flexing the
chain, and pedal-operating means carrying the
latter 1dler-sprocket extending through the
floor of the car.

33. In combination, a pwoted trolley-pole,
mechanism for supportmg the pole embracing
a palr of pivoted catch-arms, sheaves on the
catch-arms, ropes passing over the sheaves for
operating the catch-arms, and rope-guides piv-
oted to the catch-arms concentric with the

sheaves and having eyes through which the

ropes pass.

34. A pivoted trolley-pole, mechanism for
supporting the pole comprising a standard, a
rock-arm pivoted to the standard, a cross-bar
connected with the rock-arm, a yoke-frame
connected to the trolley-pole, a cross-bar con-

nected to the yoke-frame, springs connecting

the cross-bars, a tube pivoted to the stand-
ards, a plunger in the tube connected to the
second-named cross-bar, the length of the
ficient to maintain its at-
tached cross-bar at a height above the first
cross-bar and the point of attachment of the
voke-frame with the trolley-pole when the
latter 1s lowered.

35. A trolley-carrier comprising a spring-
shank twisted to form portions having planes
at right angles to each other, a harp carried
at the upper end of the spring-shank, a trol-
ley in the harp, a spring extension on the trol-
ley-pole, a block on the spring extension and
a link connecting the block and harp.

In testimony whel eof T have hereunto set
my hand, at Los Angeles, California, this 11th
day of Janunary, 1905.

ALFRED W. MORGAN.

In presence of—

Grorar T. HAacKLEY,
W. S. Boyp.
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