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To all whom it maoy COTCETIL: -
" Be it known that we; THOMAS I DUFFY-
and CHARLES SIMS MCMAHAN citizens of the
- United States, residing at Chicago, in the
5 county of Cook and State of Illmms, have in-
vented new and useful Improvements in Elec-
trical Contact-Springs for Trolley-W heels, of
which the following 1s a full, clear, and ex-
act description, refel ence bemn' had to the ac-
io companying drawings, and to the letters of
reference marked thereon which form a part
of this speclﬁoatlon | | |
- Qur invention relates to unprovemenl.s in
electrical contact-springs for trolley-wheels
15 of thatclass adapted tohold said trolley-wheel
true upon its bearing and at all times to pro- .
vide a perfect eleubmcal contact therewith
and with the trolley-harp. Heretoforeit has
been usual to employ leaf-springsof conduct-
20 ing material for this purpose, said springs be-
ing riveted in the lower part of a harn, on
each side thereof, and extending upwardly
- and adapted uormally to press centrally on
- each side of said trolley-wheel. Springs of
25 this sort have been subject to many objec-
tions, one. of which was their short life, the
same being subject not only to the frictional
wear at the axis of the trolley-wheel, but also
- 1nasmuch as the same extend downw&rdly on
30 each side between the trolley-wheel and the
harp-arms the samme were frequently subject
to wear from contact with the periphery of
the wheel. Said springs are in this way fre-
quently cut in two, thereby deslnoymg the
35 efficiency of the. eonta.eb entailing in conse-

‘quence not oulV a considerable item of ex- |

pense for repairs, but when delays are con-
sidered a serious and vexatioussource of an-
- noyance as well. Our invention obviates
40 these difficulties and consists in the matters
hereinafter deser Ibed,&nd more fully pointed
out and defined in the appended claims.
~In the drawings, Figure 1l is a perspective
~ viewof a dewce embodymg our invention.
45 Fig. 2 is a vertical section of thesame, taken
on & plane of the axis. Fig. 3isa side ele-

vation provided with one form of the contact-
~spring. Fig. 4is a similar view showing said |
electrical contact-spring as pr 0V1ded with
Fig. 5 is a longitudinal
illaustrating a de- |

5b three radial arms.
.sectional view of the Spriﬂg,

- mll of our mventlon

'ta.mvely secured on said trolley-pivot.

fect cont&et

Fw 6 is a plan view
of the same. Fig.71is a bectlonal view simi-
lar to Fig. 8, 1llllstr&t1i1ﬂ means of applying
a supplemental washer thereto.

As shown in the said dl&W ings, A mdlcd,teb
a trolley-pole.

- Bindicatesthe tr olleyaha.rp,of familiar form
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and secured on the outer end of said trolley-

pole and provided with upwardly-extending 6o
lateral arms b b, provided at the upper ex-
tremities of the same with a transverse bore
adapted to receive the trolley-pivot b'. A
grooved trolley-wheel C,of familiar form,is ro-
The 65
width or distance between the outer endsof
said harp-arms b b is somewhat greater than

the length of the axis of said twlley wheel,
Lhereb} providing a space between the in-

ner surface of said harp-arms and the hub jo
of said wheel sufficient to receive the spring
D.- Said spring is preferably constructed of

spring-copper or other suitable conducting

material and is provided with a central ap-

erture adapted to receive the trolley-pivot. 75
The spring 1s bowed or crowned outwardly

near its center and addpned to press with 1ts
outer side against the inner side of the harp-

| arm d,d,]a,cent to the pivot-pin and equally
spaced about sald center.

Asshownin Fig. 1, 8o
a plurality of radial arms d d are prowded |
which, as shown, are slightly upturned at the

‘outer ends to afford a larger contact-surface
with the trolley-wheel, whleh sald arms firmly

engage near 1ts rim.

Obviously any desired 8s
number of arms may be employed; but pref-
erably three or more are used to hold the
trolley-wheel true upon its pivot after the
same has become slightly worn.

~With the construction described any de- go
sired pressure may be brought to bear upon

the trolley-wheel and in the inner side of the

harp-arm, thereby assuring at all times per-
Said springs will not be sub-
ject to wearing contact with the rim of the g3

wheel, mdsmuch as the frictional area is ap-

prommately equal to that at the center bear-
ing. The distance of the extremities of said
arms from the pivot afford a considerable lev-

erage, thereby insuring that with approxi- rco
‘mately equal frictional contact said spring

will turn against the inner surface of the
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.harp -arm, Meanb are prov:tded for protect-'
ing said central part of the spring from-wear

against the inner side of the arm as follows

-One or more small apertures are provided-
through said spring adjacent to the pivot-ap-

~erture, and a- washer K, aperbured to corre-
- kpond with said pivot- ‘a.,peltme is. pr0v1ded-'
- with lugs ¢ ¢, adapted to be inserted in said
small apertures and to afford means for at-

taching the same to the spring. Said washer

‘when in position provides a supplemental_
'Weaunm‘-smfdce for contact with the inner
--sulfdee of the harp-arm, and inasmuch as the |
“contact-surface hetween said two parts is of"

15 .

necessity, owing to their frictional contact at

all times, b11trht and said parts being pressed

~ firmly towethel the said washer, if desired,

may be ma,de materially hardel than thef

- 8spring proper without affecting its eonduct-

ing power.

If preferred, said WdShel‘ may be

| reLamed in a central depleqsmn similar to
~ that illastrated in Fig. 7 and when placed

| 25

~ within the same may be efficiently held there-
in- by contact with said spring and the h.-.trp-..
It p1eferred however, the same nay
~ obviously be secured in sald depression hy
means of lugs, as before described, or any

arii.

- other prefemed means of securing bhe said

30

- cost of said spring.

- 35

) taeb—washer a,lso of eonductmg mdtmml be-'
-~ cured centrally on said spring and : adapted

45
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We Gldlm as our mventlon

1. An electrical contact- %prmﬂ* for tr olley

wheels, comprising a plate of condueting. ma-
terial provided with a central pwot aperture
- and adcxpted to plebs ag funbb the mner mde_

for contact with said harp-arm and a plurality

of electrical conduecting radial spring-arms.
~ integral with said plate and curved on one |
_SIde of the plane of the same.and ada,pted to |

engage with their outer ends a trolley-wheel

near its periphery at a point equally spaeed.|
~about the wheel and.acting to pr esssaid wheel |
oppc;bltely from the harp-arm. |
2. An electrical contact-spring for trolley-
Whﬁelb, compmsmﬂ'au outwaldly -dished pla,te |

of ',_.c'o_n:d 'llictingf material .ad apted to be secured

on.a trolley-pivot between the harp-arm and

‘the trolley-wheel and provided on its outer
‘side with a depression adapted to receive a
washer also of conducting material adapted
for contact with a hcup -arm at a point adja-
‘cent to the trolley- -pivos, a plumhw of in-

wardly-curved radial spring-arms integral

‘'with said plate and. dddpted to engage w1th
| theirouter ends and press inwardly a trolley-

wheel or the like, said arums being spaced at
equal distances mound the wheel |
3. Thecombination witha trolley-harp hav-

ing atrolley-wheel pivoted therein; of an elec:
| _tr'lca,l eontact-spring centrally dpertm ed and
‘adapted to be secured on each side of said

trolley-wheel between the hub of the same
and-an arm of sald harp and springs being

outwardly dished near the centerand adapted
to pass outwardly against the harp-arm and
“having ‘a plurality of inwardly-bent radial

arms adapted to engage -and  pressing in-

wardly on-said-trelley-wheel uear the- periph-
ery of the same, and a washer of conducting
material removably secured on the trolley-
pivot between the trolley-wheel and the harp

and acting fo afford eleotrlcdl contact with

| a,ch whlle obviating wear on the spring.
washer in position may be used as prefelred 1
Obviously if said washer is not. secured .rig-
 1dly to said spring the same may be renewed
at intervals at.a ma,termlly lebs cost than the

4, The eombmamou with.a trolley-harp hav-
ing atrolley-wheel pivoted thereon, of an elec-
trigal contact-spring centrally apernuled and

‘adapted to be secured on-each side of said
| "trolley-wheel between the hub of the same
and said harp-arm said springs being out-

wardly dished near ‘the center and. addpl‘,ed

to press outwardly on the harp-arm and hav-
‘;’mg a plurality of equally-spaced inwardly-
“bent radial arms adapted toengage and press-
-ing-inwardly-on-said-trolley-w heel----near the-
periphery of the same, and a hardened washer
of ¢onducting mdtelldl bedded in said spring
—and removably secured to the same. bebween
_the same:and the harp-arm. |

In tesl}lmenv whereof we have here untosub-
sonbed ournamesin the px esence of twosub-
scubmﬂ- withesses.

" THO\/IAS I DUFFY |
. | CHARLES S MCMAHAN
~In presenee of—
'CHARLES W. HrILLS,
LOUIS J DELSON
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