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SPECIFICATION forming pa:t't of Letters Patent No. 476,367, dated June 7, 1892.
Application filed March 11, 1892, Serial No, 424,600, (No model.)

Lo all whom it may concern.

Be 1t known that I, SPENCER C. CRANE, a
citizen of the United States, and a resident of
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented cer-
tain new and useful Improvements in Trolley-
Supports, of which the fOLIOW]H” is a specifi-
cation.

My invention has reference to improve-
ments 1n trolley-supports for underrunning
trolleys for carrying an electric current from
an overhead conduactor to a traveling vehicle,
and more especially to electric-motor cars.
In this system of electric locomotion, which
is now universally used, it is essential that
the trolley, which 1s ordinarily mounted upon
the roof of the car, be constantly kept against
the under side of the line-conductor and ac-
cominodate itself to the various inclinations
and changesin direction of the line-conductor.
IFor this purpose the trolley-supports are asu-
ally swiveled upon the roof of the car and
are acted upon by springs which have a tend-
ency to constantly elevate the trolley-support,
and thereby the trolley, so as to press the lat-
ter against the line-condunctor to make good
electrical contact with the same. In the trol-
ley-supports heretofore used these results
were obtained by means of mechanism which
frequently became out of order and which for
inspection and repaircould not be dismantled
on the road,since the various and complicated
parts were 8o fixed to each other that it re-
quired a skilled operator and the use of shop-
tools to dismantle and to reassemble the parts.

In my improved construction the trolley-

support consists of a limited number of ex-

changeable parts, which may be assembled
and taken apart without the use of any tool
and without tightening or loosening belts or
serews, since the several parts are arranged
to interlock when assembled and are held in
place and prevented from accidental digplace-
ment, and this interlocking action is effected
by the same spring which tends to constantly
elevate the trolley and to hold it in a vertical
position. All this will more fully appear

from the following detailed description with
reference to fhe accompanying drawings,
which form a part of this specification, and
in which—

Figure 1 is a perspective view of the im- 1 cross piece or web 18, which m

! proved trolley-support mounted on a car-roof,

the trolley-pole being broken away. Fig.21s

- a 1011gitudina1 vertical section of the same.

Fig. 3 is a top view of the trolley-pole butt
on a shfrhtly larger scale than Fig. 1. Fig. 4
is an end view,on a large scale, of one of the
tension- Ieﬂ‘umtom for the spring with the in-
tellockmﬂ pin removed from its notches.

' Fig. 5 is a side view of the same, and Fig. 6

is a view illustrating a modification of the
tension-regulating dewee

Referring to the drawings, the base 1 1s a
casting of any suitable shape, being shown
in the dmwmn'% as consisting of a eeutml en-
larged por t1011 or boss 2, from which radiate
arms 3, stiffened by webb 4. Through the
outer ends of these arms screws or Dbolts 5
pass and enter the car-roof and serve to se-
cure the base firmly thereto. On one of the
arms 3 may be formed a binding-post 6 for
attaching a conductor leading to the motor.
The boss 2 is provided with a central perfo-

ration 7, and its upper end is formed into an
annular seat 8, serving as a pivotal support
for a cradle 9. This cradle consists of a cast-
ing composed of two side arms 10 10, con-
nected at the ends by cross-pieces 11 and at
the middle bya cross-piece 12, the latter hav-
ing a stout pin 13 formed integral with the
cradle and projecting centmlly downward
therefrom. Surrounding the pin there 1S an
arnular groove 14, for med in the cross-piece
12, 80 that when the cradle is placed on the
base-piece, with the pin 13 entering the per-
foration 7, the annular seat 8 will entel the
annular groove 14. The construction is such
that the cradle is supported entirely by the
seat S, the pin 13 serving merely as a guide.
The cmdle is thus swiveled on the bage, and
the contact between the seat 8 and the walls
of the groove 14, and also between the pin 15
and the walls of the perforation 7, is ample
for any current that may pass thl(}llﬂ‘h the
trolley-support.

The ends 11 of the emdle are reduced in
width and are straddled by the tension-regu-
lators 15—oneateach end of the cradle. These
tension-regulators consist of two side plates
16 160, appmmmateu circular in outline and

each pmvlded at one side with a projecting
finger 17. These plates are connected by a
may be cast in-
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| what bent when the pole-butt has been in-

tegral with thie side plates and extendsnearly -
to the ends of the fingers 17. Extending | serted and itstrunnions areat the upper ends
- through the centerof thesideplates and fixed | of the slots 30. The bearing-face 32 of the 7o
to same 1s a pivotal pin 19, which, when the | pole-butt where it engages the spring is cam- -
5 tension-regulator is placed on the end of the | shaped, except at its central portion 33, where
eradle, fits into a groove 20, extending later- | it is flattened, so that the tendency of the
~ally across the same. In the circular edges | spring will be to maintain the trolley-pole 34:
of the side plates is a seriss of inclined or | in an upright position, the flattened face 65 75
curved notches 21, the notches on one plate | when in engagemeni with the spring acting
ro matching those on -th_e other. - These notches | as a lock or stop for this purpose. ’When -
receive the reduced ends 22 of a pin 25, their | however, the trolley-pole is inclined, as when- |
construction being such that when the ten- | in engagement with the electrical conductor,
sion-regulator is placed on the cradle, with | the cam-surface 32 will depress the spring24 8o
the pin 19 in the groove 20, and the pin 23 | to an extent corresponding to the inclination
15 with its reduced end in onesetof thenotches | of the pole. One position of the trolley-pole
- 21,and the tension-regulator is swung ina di- | thus inclined, and the action of the cam-
‘rection away from the center of the cradle, | surface on the spring, is indicated by dot-
the pin 23 will ultimately engage the under ted lines in Fig. 2. The tendency of the 33
sicdle ot the extended portion of the cradle end -spring is constantly to return the pole to an
~20 11 and the tension-regulator will thereby | upright position, thus maintaining the trol-
be supported against further movement in ! ley in eontact with the conductor at all times.
the same direction. By providing a seriesof | The trolley-pole 34 enters a socket 35, formed
‘notehes 21 in the tension-regulator it will be | in the pole-butt and in one piece therewith. go
~observed that the latter may be held on the | This socket is split at its upper end, which is
25 end of the eradle at dlfferent demee% of In--1 thereby formed into two spring-jaws 36 87.
- elination thereto. | The jaw 306 has a lug 38 projecting laterally
- Kxtending from one. tensmn 160‘111.:11201 to from one side and the jJaw 37 has a finger 59
the other is an extended narrow ]e&f -spring | projecting therefrom and bent at right angles, g5
24, its ends resting on the upper edges of the | as shown at 40, and finally returned on itself,
30 ceross-pleces 18 of the tension- -regulator, which | as shown at 41, parallel with the lug 3S,s0as
- edges are rounded for the purpose, and be- | to embrace the latter, but with its free end
~ yond these edges the spring 24 has its ends {41 at a short distance from the corresponding
- turned downward, as shown at 25,50 that if | face of the said lug 38. The jaws 36 37 are 1co
moved longitudinally in either direction it | normally slightly spread apart, so that the
35 will be stopped by the engagement of the | lower end of the trolley- pole may be casily
downturned end 25 with the cross-piece 18. | inserted into the socket 35. To elamp the
Lateral movement of the spring-strip 24 is | pole in place, a wedge 42 is driven between -
prevented by the fingers 17, the endsof which | the end 41 of the finger 39 and the lug 38, thus ros
pm;]eet beyond the Cross- piece 13 of the ten- | forcing the jaws 36 37 toward each other and
40 sion-regulator. clasping the pole firmly between them.
- Cast 1nte0ml with the side arms 10, mid- To assemble the trolley-support, the base is
way of thelr length, are two pedesta,ls 20, at | first screwed or bolted on the car-top in the
a sultable distance apart, to receive the flat- | desired position. The cradle is then placed 110
tened cam-shaped end 27 of the pole-butt 28, | on the base, with the pin 13 in the perforation
45 thelatter having trunnions 29 formed thereon | 7 and the annular bearing S entering the
by casting or by the passage of a pin of suit- | groove 14. The tension- 1enulators are then
able dimensions laterally therethrough. plaeed upon the ends 11 of the cradle in the
In the pedestals 26 areformed vertical slots | manner before described. The spring islaid rrs
50, the upper ends of which are rounded to | upon the cross-pieces 18 of the tension-regu-
so formoverhangingor top bearingsforthetrun- | lators, and the pole-butt, with the pole se-
nions 29, and other slots 31, each extending | cured therein, is inserted in the manner be-
from one edge of a pedestal and intersecting | fore described into its bearings. When the
the vertical slots. The slots 31 serve the pur- | parts are thus assembled, the spring is under 120
pose of guiding the trunnions into their verti- | some tension and serves to lock all the parts
55 cal slot-bearings and are preferably inclined | on thecradleagainst aceidental displacement.
from their outer ends downwardly toward the | In this condition of the device, when the trol-
vertical slots. This construction pel mits the | ley-poleisfree—that is tosay, when the trolley
pole-butt to be placed on the spring 24 at one | does not engage the overhead conductor—the 125
side of the pedestals, then pressed downward | spring bears directly upon the flat end of the
6c a short distance against the tension of the | butt and holds the trolley-pole in a vertical
spring until the trunnious enter the inclined | position, and the cam-faces on each side of
slots 51, and then the pole-butt may be pushed | the flat face resist a moderate force tending
forward along these guide-slots until the | to incline the pole to one side or the other, [30
trunnions 29 enter the bearing-slots 30, to the | If, however, the pole is forcibly turned about
65 upper ends of which they are immediately the trunnions 29 one of the cam-faces 32 of
forced by the reaction of the spring, the parts | the butt impinges upon the spring, depresses

the same, and thus increases the tendene} of

being so proportioned that the springis‘some- |
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the pole to return to its vertical position.
Thus when the trolley engages the line-con-
ductor it is pressed against the same by the
action of the spring upon the cam-faces of the
butt and insures good electrical contact.
When the pole is turned from its free ver-
tical position to an inclined position for en-
gagement ot the trolley with a line conductor,
or when in the normal working of the trol-
ley the pole rises and falls, the cam - faces
of the butt make powerful frictional contact
with the middle portion of the spring, and

this {riction being greater than the friction
of the ends of the spring upon the cross-bars
18 the spring is slid along upon these cross-
bars in a contrary dueetmn to that of the
movement of the pole. Thusthe middle por-
tion of the spring is not perceptibly ground
away by the working of the device and the
end portions are onlv slightly affected, since
each end is acted upon by one-half only of
the force which acts nupon the middle. If at
any time 1t be found necessary to increase or
it may be
done without dismantling the trolley-sup-
port by applying a ﬂzeneh to a square lug
13, cast on one of the side plates 16 of each
tension-regulator for this purpose, and turn-
Iing the tension-regulator thereby on 1ts pivot
agalnst the aetion of the spring until the pin
25 can be removed fromits seatin thenotches
21. "T'he pin is then placed in another set of
notches and the tension-regulator is relieved
from the pressureof thewrench and is moved
on 1ts pivot by the spring until the pin 23 en-
gages the under side of the cradle end 11.
both tension-regulators may thus be readily
and quickly adjusted and the tension of the
spring thereby regulated.

Instead of the ténsion-regulators 15, I may
use the tension-regulator illustrated in Iig.
6. Inthis form there aretwo upright ears 44,
(one only beingshown,) cast integral with the
cradle at the ends thereof. These ears are
sufficiently far apart to admit the passage of
the spring between them, and on the inner
edges of each of these ears is a series of 1n-
clined notches 217 for the 1eception and reten-
tion of the ends of a pin 237, on which the
corresponding end of the spr mg 24 rests and
is directly sustained. Adjustment iseffected

by lifting the end of the spring, removing the

pin,and replacing it in another set of notches.
The spring 24, which in the drawings is shown
in solid lines as straight when the flat end of
the pole-butt bearsupon the same and 1n dot-
ted lines as curved downwardly when a cam-
face of the pole-butt bears upon 1it, will be
understood to be slightly curved upwardly
when free, so that when the parts are as-
sembled the spring will always be under ten-
sion.

Having thus fall y deseribed my invention,
I claim and desire to secure by Letters Pat-
ent-—

1. A trolley-support composed of a pivoted
trolley-pole and a spring bearing upwardly

]

i

against the brtt of the pole, tending to main-
tain the latter in an upright position, subd-
stantially as described.

2. Atrolley-support consisting of a plvoted
trolley -pole and a 1eaf-sp1mo bearing up-
wardly against the butt of the pole, tendlnﬂ
to m&mtam the latter in an upright position,
Substantlally as described.

A trolley-support consisting of a mvoted |

tr olley-pole top bearings for the same, and a
spring pressing upwar dly against the butt of
the pole to 11Et and mmntmn the latter in 1its
bearings, substantially as described.

4. Atrolley-support consisting of a pivoted
trolley-pole, top bearings for the same, and a
leaf-spring pressing upwardly against the butt
of the pc)le to lift and mamtdm the latter in
its bearings, substantially as described.

5. A knockdown trolley-support composed
of a pivoted pole, slot-bearings for the same,
and a spring acting upon the butt of the pole
and reacted upon by the butt, whereby the
parts are, interlocked, Snbstantmlly as de-
scribed.

6. In a trolley-support, the eombmatlon of
a swiveled cradle provided with slot-bearings
and a trolley-pole provided with a cam-shaped
butt pivoted in thesame,of a leaf-spring sup-
ported upon the cradle under the pole-butt,
acting upon thelatter tomaintainitinits bear-
Ings and to interlock the parts, substantially

- as d escribed.

7. A trolley-support composed of a pivoted
trolley-pole, elongated bLearings for the same,
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and a spring maintaining the trolley-pole piv-

oted at oneend of the bearings, substantially
as described.
8. A trolley-pole support composed of apiv-

oted trolley-pole, provided with a butt having

cam-surfaces and an intermediate flattened
portion, bearings for the pivots of the trolley-
pole, and a spring acting in conjunction with
the flattened portion of the pole-butt to lock
the pole in an upright position and yielding

105

Y10

to the action of the cam-surfaces as the pole

is inclined, substantially as described.

9. In a trolley-support, the combination of
a pivoted trolley-pole provided with a cam-
shaped butt, a leaf-spring acting upon the
pole-butt and tending to maintain 1t in an up-
right position, and supports for the ends of
the spring, substantially as described.

10. In a trolley-support, the combination of
a pivoted trolley-pole provided with a cam-
shaped butt, a leaf-spring acting upon the
cam-surfaces of the pole-buttand riding there-
under as the pole is tilted, and supports for
the ends of the spring, on which the latter 1s
movable longitudinally, substantially as de-
scribed.

11. In a trolley-support, the combination of

a pivoted trolley-pole provided with a cam-.

shaped butt, a leaf-spring acting upon and
riding under the cam-surfaces of the pole-butt
and provided with downturned ends, and
supports for the spring, acting in conjunction
with the downturned ends thereof to limit

115
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the longitudinal movementof thespring,sub-

stantially as deseribed.
12. In a trolley-support, the combination of

a pivoted trolley-pole provided with a cam-
shaped butt, with a leaf-spring freely sup-

ported at its ends and bearing with the mid-

dle upwardly against the butt, and means for
raising and lowering the spring-supports, sub-
stantially as described.

13. In a knockdown trolley-support, the
combination of a pivoted trolley-pole, bear-
ings for the same, a leaf-spring acting upon
the pole-butt to maintain the pole-pivots in
their bearings, adjustable supports for the
ends of the spring, and locking-pins for main-
taining the end supports in the adjustable
positions, substantially as described.

1+. A knockdown trolley-support consist-
ing of a swiveled cradle, adjustable supports
mounted on the ends of the cradle, a pivoted
trolley-pole provided with a cam-shaped butt,

J

476,36

slot-bearings for the trolley-pole, formed In
the cradle, and a leaf-spring sustained at the
ends on the adjustable supports and engag-
ing under the pole-butt, the said spring tend-
ing to maintain the trolley-pole upright and
serving to lock the parts of the trolley-sup-
port together, substantially as described.

15. In a knockdown trolley-support,a pole-
butt provided with a socket for the end of the
nole split into two jaws,opposing lugs formed
on the jaws, and a wedge for separating the
Iugs to close the jaws, substantially as de-
seribed.

Intestimonywhereof [ havesignedmy name
to this specification in the presence of two
subseribing witnesses.

| SPENCER C. CRANE.
Yitnesses:
THEO. H. MCCALLA,
JaMmns P. BovyD.
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