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AUTOMATIC RELEASING DEVICE FOR SAFETY-TROLLEYS.
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To all whonv it May concer:

Be it known that I, ANDREW C. WOLFE, a
citizen of the United States, residing in the
city of Denver, county of Arapahoe and State

5 of Colorado, (fmd whose post-office address is
No. 622 Ewhteenth avenue,) have invented
anew and usefnl Automatice Re]easmﬂ' Device
for Safety-Trolleys, of which the followiugiiﬂ a
specification.

This invention relates to ‘‘safety-trolleys”
or trolleys in which the trolley-pole after leav-
ing the wire and momentarily rising above
the wire thereby releases itself and falls to a
position too low to strike the cross-wires; and
15 it consists chiefly in an antomatic releasing

device for the support. for the sustaining-

10

springs and also of minor devices associated |

therewith.
Among the objects of this invention are,
2o first, to provide a releasing device for satety-

trolley basesin which mechanical meansshall .

cause the disengaging or releasing of the mov-
able Spllnf}‘-SllppOIBWhen the 1310118} -pole rises
rapidly, as when 1t leaves the wire; second, to
25 provide a releasing means which shall cause
the release of thesustaining mechanism when
‘the pole rises faster than a predetermined
rate and at the same rate whether the pole be
ranning at medium height or near its highest
30 or lowest running positions; third, to provide
aneasyandconvenient meansof returning the
sustaining-spring support and trolley-pole to
their upper or normal running positions after
the car has been stopped to replace the pole
35 under the wire., One particular use for such
a trolley-releasing device 1s where the cars
pass under an overhead structure, as a bridge
or-elevated railway, the object being to au-
tomatically lower the pole from a position in
40 which it would endanger the eross-wires or
the pole whether it was at the time of leav-
ing the wire running high or low.

T‘he above objeets are accomplished by
means of the mechanism illustrated in the ac-

45 companying drawings, in which—
Figure 1 is a central longitudinal sectional
elevation of a trolley-base having the 1m-
proved releasing and returning devices incor-
porated in it. ‘I'hre position of a small elec-
so tric motor for the return of the partsisshown
in outline upon the bottom part of the verti-

1 cal shaft.

Fig. 2 is a plan view of the trol-
ley-base shown in Fig. 1, the swivel-post and
fork, also the limit-stop, being shown in sec-
tion at line X X of Ifig. 1. Fig. 3 is a longi-
tudinal sectional elevation of the disengag-
ing mechanism on an enlarged scale and prin-
cipally as seen at line 7 Z of Fig. 4 and look-
ing up therein. A portion of the inclosing
member is broken away to show the right-
hand portion of the rack or disengaging-rod.
Fig. 41s a plan view of the disengaging mech-
anism shown in Fig. 3 with the cap and other
upper parts removed. A major portion of
the large governor-gear is broken away to
More elem ly show the ratchet, pawl, and rack
beneath, and a portion of the ratchet and
shaft 1s broken away to show the pinion be-
neath. In Kigs.3and4aportionof thesleeve
is represented as broken away, it being too
long to be fully shown in these views. TFig.
51s a plan view of the spring-pawl. The low-
ered position of the pole and corresponding
position of the fork are shown by dotted lines
in Ifig. 1.

Similar characters designate like parts in
the several views,

The molley-bomd and roof of an electric
car are represented in Ifig. 1 by A and A’, re-
spectively. To A is secured in any ordinary
manner. a swivel-plate A® for the support of
the trolley-base proper. The head orswivel-
post B is revolubly mounted on the plate A?
in any desirable manner, as by means of the
hollow stud B’ being fitted into a hole in the
center of A® and serewed up to a shoulder or
otherwise secnred in 3. The joint between
A* and I3 is preferably provided with a ball-
bearing, as represented, to sustain the weight
of the imposed trolley-base and make the
same very free to turn. A dust-excluding
flange B? surrounds the ball-bearing to aid
in keeping the same clean. |

Thetrolley-polesupportis pivotally mount-
ed upon the upper portion of B and may be
of any desired form, as the fork C shown,
which is fitted to tip freely upon the pin C'.
The ordinary hollow trolley-pole C® is secured
in the upper end of the fork in the usual man-
ner, the top part being broken away in Fig.
1. The lower ends of the fork C3are each

| provided with a horizontal stad C4, in which
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are screwed the adjustable eyebolts C5, into
which are hooked the sustaining-springs D.
The support for the opposite ends of springs
D will be described later.

The swivel-post B is provided with a rear-
ward extension B° the extreme rear end be-
1ng turned upward and bifarcated. In the
bifarcated portion B* is pivotally mounted a
retaining-hook E on the pin E'. Slidably
mounted in suitable guide-holes in B and B8
18 a spring-support carrying rod F, a vertical
toothed rack being cut in the side of the front
portion of the rod for a purpose to be later de-
scribed. DBack of the middle of rod F is fix-
adly secured upon it a cross-piece F’, the end
portions of which are provided with annu-
lar grooves and have hooked upon them the

rear ends of thesustaining-springs D, and the
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rod F is moved backward to tighten the ten-
sion of the springs and tend to raise the pole
C? and is moved or allowed to move forward
under the tension of the springs D to the
lower the pole. The upper forward edge of
cross-piece F' is provided with a face for en-
gagement with theretaining-hook E, by means
of which the springs D are held in their op-
erative or sustaining position.

A projection of the hook E extends down-
ward at the rear, and a compression-spring
& tends thereby to forece the hook into en-
gagement with the cross-piece F'. A set-col-
lar F* is located as desired upon the central

~portion of rod F, and an adjoining elastic
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washer K°, preferably of rubber, encircles the
rod, and upon the disengagement of hook E
this strikes against a boss on B and cush-
ions the blow, which is delivered by the force

of the springs D. An elastic washer It is

preferably placed between the cross-piece F
and the rising portion of the extension B2 to
cushion and make less noisy the rearward or
retractive movement of rod F. |

A vertical arm E3 of the hook K has pivoted
to it a sleeve &, which forms one of the prin-
cipal parts of the releasing device, and the
upper extremityof this arm is preferably pro-
vided with a block of rubber E! to act as a
stop for the downward movement of the trol-
ley-pole C?. A bent spring B*is secured to
the rear side of B and takes the chief part of
the blow from the descent of the pole C?
though this blow is usually very light, owing
to the fact that the movement of the spring-
support F’ when released is limited, so as to
causethesprings D to nearly sustain the pole,
and the angle maintained by the springs and
fork are such that the pole is raised with ap-
proximately the same force when high, low,
orina mid-position. Asthespringsare more
extended, and therefore stiffer, the angle at
which they pullis more acute, and hence they
are less effective. The greater proportion of

the weight of the pole to be lifted when low
istaken i1nto

65 angle.
Passing vertically through the center of the

consideration in calculating the

S,
| ment between the rod K and sleeve G when-

|
|
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hollow stud B’ is a small shaft having a pin-
ion formed at its top end, and this shaft H is
for the return or retraction of the spring-sup-
port F' and F’, the pinion H' being in engage-
ment with the rack formed in rod F, as is
shown in Fig. 2. The hollow stud B’ is pro-
vided with a flange J, which is secured there-
to in any desirable manner, and the purpose
of the flange is to support a small electric mo-
tor for operating the shaft H. The position
of such a motor is shown in outline in Fig. 1
and 1s intended to be operated by a storage

battery, (not shown,) which is automatically

charged from the electric wires of the car in
the usual manner. Upon the trolley - pole
leaving the wire and subsequently being dis-
engaged and lowered the car is brought to a
stop, whereupon the motorneer or conductor

| of thecarthrows a switeh, (not shown,) which

admits current from the storage battery to
the motor attached to plate or flange J, the
motor moves the rod F with I toward the
rear, and they are secured in their normal
position by the hook E. A flange J' sur-
rounds the opening through the roof A’ of the

car for the exclusion of rain, snow, &e.

T'he releasing device proper consists in a
novel form of connection between the trolley-
fork and the hook or its equivalent, which
holds the spring-support in its normal opera-
tive position. |

The principal parts of the releasing device
are a sleeve member (, a push-rod member
K, provided with a rack and with a series of
ratehet - teeth and moanted to slide freely

within the sleeve G, a pawl member L, se-

cured to the sleeve  and capable of being
moved into and out of engagement with the
ratchet-teeth of rod K, a governor mounted
on the sleeve (x and driven by gearing in en-
gagement with the rack of the rod K, and a
spring opposing the action of the governor
and tending to withdraw the pawl from en-

| gagement with the ratchet-teeth of rod K.

The governor will be designated in & general
way by M, and the spring isincorporated with
the pawl L, the intermediate portion being
formed thin and tempered as a spring.

As previously stated, the sleeve G 1s piv-
oted to the vertical arm of the hook H, and
the mating rod K 1is pivotally secured to an
extension C° of the lower portion of the fork
Consequently there will be relative move-

ever the trolley-pole C- rises or lowers, pro-
vided the hook K remains stationary and in
engagement with support F'. This relative
movement, when in the direction of the move-
ment of the rod K into the sleeve G, is made
to turn the governor, and when the revolu-
tion of the governor is at a sufficiently rapid
rate the governor M is made to raise the pawl
l. into engagement with the ratchet-teeth of
rod K, and a continuation of the upward
movement of the pole C° therefore raises the
hook L, releasing the sustaining-springs D
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and allowing the pole to drop until arrested |

by the tightening of the springs D and the
sustaining force of the spring B

The front end of the sleeve G is enlarged
into a plate portion G, which is a support for
the governor M, and a cap G*is secured upon
(' in any desired manner, as by screws.

Having bearings in the plate G’ and cap G?
pinion-shaft N, its position being
such that the pinion will be in engagement
with the rack formed in the side of the square
rod IL. Kixedly secured upon shaft N above
the pinion 13 a ratehet-wheel P, and above
the ratchet-wheel 18 a gear Q, which is freely
revoluble about the shaft N. This gear Q is
provided with one or more pawls O of the well-
known form for engaging with the ratchet-
wheel P, the said pmvls bem o provided with
the usual spring for causing thelr engagement
with the ratehet-wheel. The direction of the
ratchet-teeth of wheel P is sueh that the gear
(Q will be forced to rotate when the rod K is
moved into the sleeve (3, buf, may not neces-
sarily rotate whenitis moved out of thesleeve.
Also revolubly mounted in the plate G’ and
cap G* is a vertical governor-shaft R, which
has a pinion portion R’, which is in engage-
ment with thegear(). Thelowerend of shaft

R is provided with a shoulder and a nut, and

between these is inclosed a wing portion L
of the pawl I, and by means of which the
free end of the pawlis raised by and with the
shaft R. Surrounding the upper end of shaft
R is a disk S, whieti is revolubly mounted in
a suitable bearing in cap G* and is made to
turn with shaft Ik by means of a pin R*, which
extends atits endsinto suitableslotsin raiserl
portions S at the sides of the disk S. The
shaft R and pin R® are free to slide up and
down a short distance in the disk S. Pivot-

~ally mounted in the disk S are two opposite
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covernor-arms 1, having the usunal balls or
weightsattheirfreeends, and horizontal arms
T are in engagement with suitable notches
in the sides of shaft R, by means of which
the shaft R 1s raised when the governor-balls
are impelled outward or separated, as by cen-
trifugal force. The pawl L as a spring is ad-
justed by means of the screws I* to resist
the centrifugal action of the governor-balls
until they revolve at the desired speed, when
the force of the spring is overcome, and the
teeth L® of the pawl are then raised into en-
cagement with the ratchet-teeth of the rod I.
A spring of any desired form or connection
may be substituted for the spring portion of
the pawl L. to resist the governor action and
withdraw the pawl {rom engagement with the
ratchet-teeth of rod k. The automatic dis-
engaging device, therefore, is inoperative at
low relative movements between the rod K
and sleeve G; but with high or rapid relative
movements between K and Gorof Kin G

the pawl L is made to lock them together, as

far astheinward movementof Kisconcerned,
whereupon this disengaging device becomes
operative.

ertion and is gquick.
as is not interfered with by the turning of the

rate members, as

=

Anysuifable means of returning thespring-
support ' and rod F may be used but the
one shown saves the necessity of matemal eX-
It is also such a form

trolley-base on the car.

The releasing device is capable of opera-
tion with any trollej, base wherein spring
tension 18 reduced to lower the pole out ot‘
danger.

The centrifugal action of the QOvVernor may
be opposed by a spring of any deslred form,
or by the mere gmvity of the vertically-mov-
ing parts, if so preferred, or the pawl L and
the spring to control the same may be sepa-
may seem desirable.
Having thus described my invention, 1

i claim as new, and desire to secure by Letters

Patent of the United States, the following:
1. In a safety-trolley-disengaging device,
the combination with a sleeve member, of a
push-rod slidable in said sleeve member a se-
ries of ratchet-notches on said push-rod; a

pawl on sald sleeve member adapted to en-
gage said ratchet-notches; a rack upon sald

pnsh -rod; a governor In Opemtwe engage-
ment with a,md pawl; and gearing for actuf—
ating said governor, in operative engagement
with said rack.

2. In a safety-trolley-disengaging device,

- the combination with a sleeve member, of a

push-rod slidable in said sleeve member a se-
ries of ratchet-notches on said push-rod; a
pawl on said sleeve member adapted to en-
gage sald ratchet-notches; a rack upon said
push-rod; a pinion l‘evolubly mounted in sald
sleeve member and ergaging said rack; a
governor in operative eng fwement with said
pdwl, and ratchet- duven cearing between
saild pinion and said governor, for operating

the governor and pawl from a movement of

the push-rod in one direction only.

3. In a safety-trolley-disengaging device,
the combination with relatively movable
sleeve and rod members, of a governor car-
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ried by one of sald members; driving means

for said governor comprising a pinion in en-
gagement with a rack upon the other of said
members; ratchet and gear connections be-
tween saild pinion and said governor; and a
pawl in operative connection with said gov-
ernor, in position and adapted to stop the
sliding of the rod into the sleeve when the
governor is revolved up to operative speed.
4. In a safety-trolley-disengaging device,

the cormabination with a sleeve and a rod slid-
ably mounted therein, of a series of ratchet-
teeth and a rack upon said rod; a pinion-shaft
and a governor-shaft revolubly mounted in
sald sleeve; ratchet-gearing from said pinion-
shaft to said governor-shaft; a disk revolu-

bly mounted in a cap of the said sleeve and
concentric with said governor-shaft; a pin
through the said novernor—shaft In engage-
ment with slots in the said disk Whereby the
disk is rotated by the gov ernor-shaft and the

| governor-shait is slidable in the disk; gov-
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ernor-levers pivotally mounted in said disk | ing-springs engaging said fork: a slidable

and having arms in engagement with notches
In said governor-shaft; and a spring-pawl in
operative engagement with said governor-
shaft, whereby the pawl will be made to en-
gage the ratchet-notches of the rod when the
rod is pushed rapidly into the sleeve.

5. In a safety-trolley base, the combination
with a pivoted pole - support, of a sliding
spring-support; a retaining- hook for said
spring-support; sustaining-springs connect-
ingsaid pole-supportand said spring-support;
and a disengaging means for said retaining-

hook, embodying a geared centrifugal gov-

ernor. -

6. In asafety-trolley base, the combination
with a pivoted pole-support, of a sliding
spring-support; sustaining-springs connect-

- Ing said supports; a retaining-hook engaging
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said spring-support; a sleeve member piv-
oted to said hook; a push-rod pivoted to said
pole-support and slidable in said sleeve mem-
ber; a spring-actuated pawl secured upon
sald sleeve and adapted to engage ratchet-
teeth of sald push-rod; and a governor, in
position and adapted to throw said pawl into
engagement with said push-rod.

7. In asafety-trolley base, the combination
with a pivoted pole-fork,of sustaining-springs
attached to said fork; a slidable rod having
a cross-plece supporting said springs; a re-
taining-hook and a cushioned stop for said
spring-support; a spring to-check the down-

ward movement of said pole-fork; and means

substantially as described for disengaging
sald retaining-hook. |

3. In a swivel safety-trolley base, the com-
bination with a pivoted pole-fork ; of sustain-

713,898

support for said sustaining-springs; a retain-
ing-hook for said support; a vertical pinion-

40

shaft at the swivel-center of the trolley-base,

in operative engagement with said support;
a motor on said vertical shaft; and a gov-
ernor-controlled disengaging device connect-
ing said fork and said retaining-hook.

9. In a swivel safety-trolley base, the com-
bination with a pivoted trolley-pole, of sus-
taining-springs connected with said pole; a
slidable support for said springs; an adjust-
able elastic stop for said support; a retain-
ing-hook for said support; a resisting-spring
and limit-stop for the downward movement
of said pole; a vertical motor-shaft at the
swivel-center, for the retraction of said sup-
port; and a governor-controlled disengaging
means for said retaining-hook.

10. Inasafety-trolley base,the combination
with a spring-sustained trolley-pole, of a
swivel-base; a swivel-plate; a ball-bearing
between said base and said plate; a slidable
spring-support; aretaining-hook forsaidsup-
port; and disengaging means for said hook,
embodying a governor-carrying member and
a governor-gearing member slidable there-

with; and means for the retraction of said

support. |

In testimony whereof I have signed my
name to this specification, in presence of two
subscribing witnesses, at Denver, Colorado,
this 28th day of January, A. D. 1902.

ANDREW C. WOLFE. [L.§.]

Witnesses:
GEO. D. NOBLE,
L. S. McKEgE.
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