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- To wll whom it may conwm

Be it known that we, Morris C. WHITE
and OTHEO C. DURYEA, eltmens of the United
States, residing at Tos Angeles, in the county

-5 of Los An ﬂ'eles and State of Cglifornia, have

invented a new and useful Trolley- Oatch of.

~which the following is a specification.
Our inventionr elates to a device which will
automatically operate, when the trolley of an
‘10 electric car slips off the wire, to check the up-
ward movement of the trolley and prevent

the damage caused by the trolley or trolley-

pole striking against the span - wires,, guy-
wires, or arms whwh support the trolley-wire.
One object is to provide a device which will
operate only when the trolley jumps from the
- wire,thusallowing the device to he used with-

s

out dlqadvantage on lines which passthrough
tunnels or under bridges, &ec., and which re- -
20 quire a rapid change in the elevation of the

~trolley owing to the depressmn of the trolley-
wire at such places.

~ Another object of our invention is to DIO-
videa device of thecharacter described which
25 will be automatic in action, positive in opera-

tion, of simple construction, and adapted to

be plaoed upon the ordmary trolley-pole.
Other objects and advantages of the device
will be brouwht out in the following descrip-
30 tion.

Referring to the dmwmﬁs FlgureI is &

view showmw an elect_rlc car Gf the overhead-.

trolley type equipped with our device. Fig.
Il is an enlarged detail view of the dewce,
25 partiallyin sectmn Fig.1Ilis asection taken
on the line IIL II1of Fig.II. Fig.IVisa view
of a portion of a'trolley-pole, showing certain
details which cooperate with the device.
V 1s a rear elevation of what is shown i in Fig.
40 IV with certain parts removed.
~ 1isacasingprovided with lugs 2. Collars3
are mounted upon the brolley—pole 4 and con-
nected to the lugs 2 by means of bolts 5. The
bolts 5 while serving to attach the casing
- 45 also pinch the collars 3 rightly against the
pole4, and by loosening the bolts 5 the casing
may be adjusted along the pole. The casing
1 1s provided with a cover 6, which may be
removably attached to the casing by means of
so screws 7.- 318 a hollow shaft mounted in the

casing 1 and is provided with shoulders 9 and

10. The shoulder 8 bears against the cover

Fig.

| 6, while the shbuldér 10 bears agaiﬁst the boss

11, which is formed on the inside of the casing
1. We prefer to mount the shaft Sloosely in
the casing, although, if desired, it may bo
rigidly held therein by forcing the cover 6
tightly against the shoulder 9. The interior
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of the shaft may preferably be filled with -

‘waste or other packing material saturated
‘with alubricant, and the shaft S may be pro-

vided with a series of oil-holes 12, so that the

lubricant may pass therethrough to the bear-
‘ing-surface of theshaft.
‘may be closed by means of a screw-plng 30.
Loosely mounted within the casingisadrum

14, provided with opposite flanges 15 and hubs
16 and 17. The hub 16 is rotatably mounted
upon the shaft 3, while thehub 17 is mounted
upon the Dboss 11. ‘The hub 16 also bears
against the inside of the cover 6, while the
hub 17 bears against the wall of bhe casing
1, and the drum is thereby pzevented from
lonﬂ‘ltudmal play.

18 18 an annular ratchet, whichis attached
to the drum 14 and lies against one of the
flanges 15.

to the drum

14 by any suitable means; but

| we prefer to provide the ratchet with ftemale

threads and scerew the same onto the drum.
The teeth of the ratchet 18 are preferably un-

dercut, as shown in Fig. 11, for a purpose

herem&fter deseribed. |
- 19 is a. coiled spring, one end of whleh 18

secured to the hub 16 of the drum 14 and the

other end is secured to the boss 11 of the cas-

ing1.  Thespring 19 tends to rotate thedram
A

in the direction of the arrow, Fig, I1I. .
flexible connection, as a rope 20, is wound
with a few turns around the drum between
the flanges, and one end of the rope may pass
tthUGh a hole in the drum and may be
knotted,-as shown in Fig. 1I, to secure the
rope to the drum. A suflicient length of
rope 1s wound upon the drum to allow for
the vertical movement of the trolley- pole
caused by the varying elevation of the mre
above the car.

21 is a pulley connected to the - lmper end
of the. trolley-pole by means of a collar 22.

T'he rope 20 passes from the druin over the

pulley 21 and may. be attached to the dash-

The end of theshaft

The ratchet 18 may be fastened:
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teeth of the ratchet.

Pivotally mounted in the casing 1 adjacent

to the ratchet is a pawl 22. The pawl 22 is
provided with a shoulder 23, which maystrike
against the easing, and thus limit the move-
ment of the pawl. The pawlisnormally held
out of engagement with the teeth of the
ratchet by means of a solenoid 24.

26 18 a coiled spring preferably interposed
between the solenoid and pawl for throwing
the pawl into engagement with the ratchet
when the solenoid is deénergized. The pawl
22 1s provided with an elougated slot 26,

‘through which a pin 27 passes, which pin is

carried by the armature of the solenoid. One
pole of the solenoid is connected by a wire 28
to the trolley-pole, while the other pole of the
solenoid is connected by an insulated wire
29, which may preferably pass into the inte-
rior of the pole and thence be carried, as
shown by dotted line in Fig. I, into the car
and be grounded on the frame or any other
convenient portion of the car.

When the trolley slips off the wire, it has
been found desirable to prevent sparking
caused by the side of the trolley striking
against the wire, and to this end we insulate
each side of the trolley, as at 31. 'The insu-
lation 31 may be preferably of porcelain, and
the upper end of the insulation may be round-
ed and extend nearly to the edge of the trol-
ley, a sufficient space being allowed between
the end of the insulation and the edge of the
trolley to permit the trolley to easﬂy pass
through the trolley-wire switches.

The operation of the device is as follows:
When the trolley is in contact with the wire,
the solenoid 24 is energized and its armature
holds the pawl 22 out of engagement with the
As the trolley-pole os-
cillates the slack in the rope 20 is taken up
by means of the drum 14, the drum being re-
volved in the direction of the arrow by the
spring 19. The tension of the spring 19 is
sufficient to take up the slack in the rope,
but it 18 not strong enough to affect to any
appreciable extent the action of the springs
which support the trolley-pole. When the
trolley slips off the wire, the solenoid is de-
energized and the spring 25 quickly throws

the pawl 22 into engagement with the ratchet,

thereby preventing any movement of the
ratchet in the direction which allows the rope
t0 be unreeled, and the trolley is thereby held
from upward movement. The insulation 31
on each side of the trolley - pole serves to
break the current and prevent arcing be-
tween the pole or trolley and the wire when
the trolley i1s off the wire and allowing the de-
energizing of the solenoid, so that the pawl
may engage the ratchet.
is out of electrical contact with the wire,
the stiff springs which support the trolley
cause -a strong tension to be given to the
rope 20, whwh acts to force a tooth of the
ratchet, ﬁrmlv against the pawl, and the un-
dercut shape of the tooth, together with the

pressure exerted tendlnﬂ' to hold the pawl |

'When the trolley |

736,897

| under the tooth, prevénts. the pawl from be-

ing retracted in the event of an imperfect
electrical contact being made between either
the trolley or the pole and the wire. When,
however, the trolley has been placed in proper
position on the wire, the wire holds the trol-

ley from upward movement and relieves the

strain on the rope, so that the tension on the
rope tending to hold the tooth of the ratchet
over the pawlis relatively low, being supplied
by the spring 19, and in consequence of this
reduced tensmn against the pawl and the
perfect contact of the trolley with the wire
the solenoid retracts the pawl and frees the
ratechet. When reversing the position of the
pole, it will simply require the change of the
rope fromm one dashboard to the other and
not require the device to be bodily carried
from one end of the car to the other.

The device may be clamped to the trolley-
pole in a position adjacent the pivotal suap-
port of the trolley-pole, so that the weight of
the device does not appreciably affect the ac-
tion of the springs which support the trolley
against the wire.

Tt is obvious that various changes may be
made in the herein - described embodlment
without departing from the spirit of ourin-
vention. -

What we claim is—

1. An electric circuit, a car, a trolley car-
ried by said car, a drum rotatably mounted
and connected to said car, a connection from

sald drum to said trolley, an annular ratchet

having female threads screwed to said drum,
a pawl adjacent said ratchet, and means con-

trolled by said circuit f01 controllmﬂ' said -

pawl.

2. In adevice of the eharacter described, a
casing, a removable cover for said casing, a
shaft, shoulders on said shaft, one end of
sald shaft being mounted in said casing, and
one of 1ts shoulders bearing against said cas-
ing, the other end of said shaft being mount-
ed in said cover, and the other shoulder of
sald shaft bearing against said cover, adrum,
sald drum having oppositely-arranged hubs,
one hub of the drum being mounted upon
sald shaft, and bearing against said cover,
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the other hub of said drum being mounted

upon a boss projecting from the interior of
sald casing, a Spring inside said drum, one
end of said spring being attached to said
drum, the other end of sald spring being at-
tached to said casing, a ratchet ca,rrled by
sald drum, a pawl pivoted in said casing ad-
jacent; Said_ ratchet, and means in said Cas-
ing for automatically moving said pawl into
engagement with said ratchet. |

3. A device of the character described em-
bracing a casing, a drum rotatably mounted
in said casing, a ratchet with undercut teeth
carried by the drum, a pawl pivoted to the
casing, said pawl bemn* formed and arranged
to fit under a tooth of the ratchet, a mafrnet

normally holding the pawl free from the-

ratchet while the magnet 1s energized, and a
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spring engaging the pawl_ for throwing the | of two subscribing ﬁitnﬁsses, at Los Angeles,
pawl into the ratchet when the magnet is de- | in the county of Los Angeles and State of 1o
energized, the undercut teeth serving to re-; California, this 28th day of June, 1902.

- tain the pawl durimrg momentary excited con- - MORRIS C. WHITE.
g ditions of the magnet for the purpose speci-| o OTHO C. DURYEA.
fied. - o . Witnesses: .
In witness whereof we have signed our GEORGE T. HACKLEY,

. names to this specification, in the presence| = JAMES R. TOWNSEND.
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