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To all whom it ey CONCErTy:

Be it known that I, CrmarLes L. Hoorer, a
citizen of the United States, residing at Roch-
ester, in the county of Monroe and State of
New York, have invented certain new and use-
tul Tmprovements in Trolley-Harps, of which
the following is a specification, reference be-
ing hadtherein to theaccompan ying drawings.

My invention relates to improvements in
trolley-harps.

The object of my invention is to provide a
harp of this character in which the spring
contact-plates are held in better contact with
the hub of the wheel and there will be a com-
pound contact between the harp and the said
plates.

Another object of my invention is to pro-

vide means tor preventing the washers from |

turning.  Thus the wear of the hub ison the
washer and not on the spring contact-plates.

In the accompanying drawings, Figure 1is
aperspective view of my improved harp,show-
ing the trolley-wheel removed. Fig.2isaver-
ticalsectional longitudinalsectional view. Fig.
3 is a transverse horizontal sectional view of
Fig. 1. TFig. 4 is adetached enlarged view of
the spring contact-plate and coacting washer.

Reterring now to the drawings, A repre- |

sents the harp, which, as shown, is of the or-
dinary structure provided with the upwardly-
extending arms Band B, which are provided
adjacent their upper ends with the enlarged
portions C and €', through which passes the
gransverse horizontal openings ¢ and ¢, in
which is mounted the shaft D.  The said shaft
ae understood in harps of this character is
held within the same against rotation, andany
desired means can be employed for holding
the same therein against rotation.

The extreme upper ends of the arms B and
B of the harp are provided with the out-

wardly-beveled depressions 4 and /', and rest- |
ing in said depressions are the upper bent .

ends ¢ and ¢ of the spring contact-plates I
and E/, the said ends being bent, as shown,
for the purpose of normally holding the lower
ends thereof in an inward position, thus hold-
ing the same by their spring tension against

the hub of the trolley-wheel, which I will now

proceed to describe. The said spring contact-
plates E and E' have intermediate their ends
the enlarged rounded portions F and F, which
are provided with enlarged transverse shaft-
receiving openings # and #’, through which
the shaft D passes, the said openings being ot
a size considerably larger than the shaftin
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|
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order that said plates may have a free move-
ment thereon without binding against the
shaft. The outer faces of said spring con-
tact-plates £ and E' are provided with one
dat cut-away portion Gand G, and surround-
ing the said shaft D, on the inside of said
spring contact-plates K and F/, are enlarged
washers H and H’, which have one edge there-
of turned outwardly at 4 and A, and said out-
wardly-turned edges are adapted to overlap
the flat cut-away portions G and & of the
plates E and E', and thus the washers are
locked upon the contact-plates and held against
rotation. 1t will be seen that by this struc-
ture the wear of the hub is between the hub
and washer and not the washer and the spring
and prevents the spring from wearing at
all. . It is much easier to replace the washers
than the plates, as the same can be done by
simply removing the shaft, while, on the other
hand, both the plates and the washers have to
be removed before the plates could be replaced.
The said contact-plates E and E' are provided
with the downwardly-extending: portions or
ears I and T below the shaft, and the harp or
arms B and B opposite the same on the inner
sides are provided with depressions or round-
ed recesses J and J', and, as shown, the arms
on the outside are provided with the raised
portions 7 and 7, into which said recesses ex-
tend, thus affording a deeper recess for the
springs. Resting within said recesses J and
J are coiled springs K and X', which nor-
mally expand outward and have their outer
ends bearing against.the ears I and I' and nor-
mally forcing the same inwardly toward each
other, thus forming additional spring tension
for the same caused by forcing the same out-
wardly for the insertion of the trolley-wheel.
These springs, as will be readily seen, not
only serve as additional means for more firmly
holding the contact-springs against the wash-
ers and the washers forming a perfect contact
with the hub of the wheelat both points above
and below the shatt, but the springs also form
an additional contact between the said contact-
plates and the harp. It will be readily seen
by this that the contact-plates E and I’ have
both their upper and lower ends in electrical
contact with the arms of the harp, thus pro-
ducing a more perfect harp, and the lower
contact also serving the additional means of
more firmly holding the plates in contact
with the hub of the wheel, as heretofore de-
scribed.

Having thus described my invention, what
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I claim, and desire to secure by Letters Pat-
ent, is—

1. Atrolley-harp, comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts embracing said shaft and secured to the
arms at one end and a connection between the
opposite ends of said contacts and the arms.

2. Atrolley-harp, comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts embracing said shaft and having one of
the ends secured to the arms, and a spring
connection between the opposite ends of said
contacts and said arms.

3. Atrolley-harp, comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts embracing said shaft and having their
upper ends secured to the ends of the arms,
and a spring connection between the lower
ends of said contacts and said arms.

4. Atrolley-harp, comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts embracing said shaft and secured to the
ends of the arms, and springs carried by the
arms and normally engaging and forcing the
lower ends of said contacts inwardly.

5. Atrolley-harp, comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts embracing said shaft and secured to the
ends of the arms, and coil-springs carried by
the arms and normally engaging and forcing
the lower ends of said contacts inwardly.

6. Atrolley-harp, comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts embracing said shaft and secured to the
ends of the arms, springs within recesses in
the said arms, and normally engaging and
forcing the lower ends of said contacts in-
wardly.

7. A trolley-harp, comprising parallel arms,
a shaft supported by said arms, spring-con-

tacts embracing said shaft and secured to the:

ends of the arms, the said arms having in-
wardly-extending recesses adjacent the lower
end of said contacts, and coil-springs within
said recesses and normally engaging the lower
ends of said contacts and forcing the same
inwardly.

8. Atrolley-harp, comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts consisting of downwardly-extending por-
tions embracing the shaft and a connection
between said contacts and the arms below the
shaft,

9. Atrolley-harp, comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts consisting of downwardly-extending por-
tions embracing the shaft, and a spring con-
nection between said contacts and the arms
below the shaft.

801,718

10. A trolley-harp comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts consisting of downwardly-extending por-
tions embracing the shaft, and coil-springs
carried by the arms and engaging the contacts
below the shaft. .

11. A trolley-harp,comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts consisting of downwardly-extending por-
tions embracing the shaft, washers on the in-
side of said contacts and embracing the shaft,
means for locking the washers against rotation
with the contacts and coil-springs carried by
the arms and engaging the contacts below the
shaft. ’

12. A trolley-harp comprising parallel arms,
a shaft supported by said arms, spring-con-
tacts engaging the trolley-wheel and secured
to the arm above the shaft, and spring con-
nections between the harp and contacts below
the shaft.

13. A trolley-harp comprising parallel arms,
a shaft supported by said arms, contacts adapt-
ed to engage the trolley-wheel and secured to
the arms at one end and a connection between
the opposite ends of said contacts and the arms,

14. A trolley-harp,comprising parallel arms,
ashaftsupported by said arms, contacts adapt-
ed to engage the trolley-wheel, and having one
of the ends secured to the arms, and a spring
connection between the opposite ends of said
contacts and said arms.

15. A trolley-harp comprising parallel arms,
a shaft supported by said arms, contacts con-
sisting of downwardly - extending portions
adapted to engage the trolley-wheel and a con-
nection between said contacts and the arms
below the shaft.

16. A trolley-harp comprising parallel arms,
a shaft supported by said arms, contacts con-
sisting of downwardly - extending portions
adapted to engage the trolley-wheel, and coil-
springs carried by the arms and engaging the
contacts below the shaft.

17. A trolley-harp comprising parallel arms,
a shaft supported by said arms, contacts con-
sisting of downwardly - extending portions
adapted to engage the trolley-wheel, and coil-
springs carried by the arms and engaging the
lower ends of the contacts below the shaft and
adapted to normally hold the same inwardly
in engagement with the trolley-wheel.

In testimony whereof I affix my signature in
presence of two withesses.

CHARLES L. HOOPER.

Witnesses:
Greorer H. BaILEy,
Frank Darrr.
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