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To all whom it may concern:
Be it known that I, CHARLES A. LIEB, a

~citizen of the United States, and a resident of

New York city, in the county of New York
and State of New York, have invented cer-
tain new and useful Improvements in ‘1Trol-
ley Devices, of which the following is a speci-

- fication.
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My invention Iela,tes to improvements in
trolley - wheels; and it consists in the con-
struction of the wheel and its frame, and also
in the device for making the elec¢trical con-
nection from the wheel to the car—in other
words, the * contact.”

Figure 1illustrates a vertical sectional view

of the invention. Fig. 2 illustrates an eleva-
tion partly broken away. FIig. 3 illustrates
an elevation of the adjusting-collar G shown
in Fig. 2. Fig. 4 illustrates an alternative
construction showmo part of the wheel and
1ts frame in vertical Sectmn

A 18 the pole.

B 1s the wheel. Itis composed, préfembly,

- of aluminium or of any alloy in which alumin-
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ium forms a considerable pari,although any

other sunitable material may be used. I pre-
fer the aluminium because it is relatively

-very light in weight, also because ot 1ts good

electrical conductivity, also because it is non-
resonant, or measurably 8o, as compared with

. other metals of which such wheels are made,

and also becaunse it is not so greatly affected

- by exposure to the elements as most other
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metals; but, although I preferit,1 donotlimit
myself to it, nor to the metals at all, because
certain features of the invention can be
availed of even if the wheel be made of anon-
metallicsubstance, provided always, however,
that the needful electrical connections be
made by means of suitable conductors.

I show a bushing C of harder material than
the body of the wheel and which isin any
suitable manner fa‘stened in the trough of the
wheel, and which preferably has transverse
ribs or lugs D formed on it at suitable points,
whereby ltS connection with or hold upon the
wheel B may be strengthensd. Idonotclaim
this feature as part of my invention, how-
ever, because it is not of my own 1invention.

5o I show it simply because I believe 1t to be

a good feature, and I may adopt it in con- l preferred.

‘| nection with the other improvements recited

herein.
Referring to Figs. 1,2, and 3, K. 18 the Shaft

for the wheel. It plefembly revolves 1n
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bearings on a bifurcated wheel-frame F. Al-

though it may be rigid, if preferred, I deem
it better to have 1t revolve, because then the
movement will take place where there is the
least resistance, and if for any reason the
anti - friction balls, hereinafter described,
should become clogged and refuse to work or
should work imperfectly, then the shaft could
turn upon its bearings as though there were
no balls present, and thus the device and also
the trolley-wire be preserved from much de-
struetive wear. The shaft has collars G G’
on it, one of which (Gin the presentinstance)
is threaded interiorly and travels on a
threaded section of the shaft. This collar

‘has likewise a series of holes H (see Fig. 3)

in it arranged radially, and the shaft has a
slot I in 1it, through which a pin J passes.
This pin extends thloun*h one or the other
of the holes in the collar &, through the slot
in the shaft, and through an 0pp051te hole
in the collar, and projeeting therefrom is
secured by diverging spring-points or other
suitable means. The slot in the shaft allows
longitudinal movement of the pin J as it
is carried to the right or left during adjust-
ments of the collar and at the same time
locks the collar in its adjusted position. : K
K are double series of anti-friction balls.
They are received in annular recesses L L at
each end of the interior of the hub of the
wheel, and M M are faces thereon, which are
the counterparts of the faces N N on the two
collars G G’. P P are the contiacts. There
may be but one of them, or, if preferred, two
one on each side of the wheel, as shown.
They comprise a spring-like part Q Q, which
is not necessarily elastic in and by itself, al-

though that construction is preferred, because

1t may be made to assume and maintain a
proper position by other- means. R R are
“center points,” so called, on the free end of
the parts Q. They enter conical or other-
wise shaped recess in the center of the end of
the wheel-shaft, as shown, although they may
simply rest ag&mst the end of the shaft, if
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parts Q is attached by screws, rivets, or other-

wise to the frame of the wheel, and with_ it
the electrical connections are made in any
preferred manner. 1 show them in Fig. 1 as
flat strips of metal @ ¢ or ordinary wires sol-
dered to the lower ends of the springs Q and
extending, respectively, through holes b b
made in the wheel-frame, and connected by
solder or otherwise with a metallic rod or wire
¢, which is inclosed within the trolley-pole,
and which conduets the current to the car in
the well-known manner. Theobject in mak-
ing the contact-piece in this form is that, be-
ing connected with the shaft at or near the
center of motion, (providing the shaft re-
volves, as before stated,) the speed is rela-
tively slight, and consequently there are but
little friction and wear on the parts, and the
contact, electrically, 1s also better. The shaft
and wheel frame being both of conduecting
material, the eurrent would ordinarily be con-
veyed without these contacts; but sometimes
the oil gums in the journal, which increases

the electrical resistance, and also sometimes

the bearings for the shaft are made of non-
conducting material, such as hgnum -vitee.
For these reasons I show and prefer the con-
tacts. S is a groove in the sockets of the

frame, to which the down-haul cord or rope

S’ is attached in theusnal manner. In order
that the contact may be protected from injury
should the trolley leave the wire and come in

contact with other surfaces, I prefer to locate |
“eral pressure,and anti-friction balls placed be-

the spring-like parts Q and the point R 1n a
recess 'I' made in the wheel-frame.

In Fig. 4 I show an alternative construec-
tion in which theshaft of the wheel coacting
with other parts holds the two sides of the
frame together. In this construction the
wheel is keyed to the shaft by a pin A" and
revolves with 1it, and the balls I rotate
against suitable surfaces B’ onthe frame, and
the collars G and G’ are moved in the same
manner as before upon threaded sections of
the shaft, The pinsdJ J, which confine them
upon the shaft, are introduaced through open-

‘ings J’ J’, made in the upper part of the

frame I. It will be observed that the bear-

ing-surfaces of the ccllars G G’ in this con-

struction have an inward presentation, and
that the counterpart surfaces on the frame
have an outward presentation. This 1s an
exceedingly important feature, because any
tendency of the frame to spread, which fre-

quently occurs, will be prevented by the im- !
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pingement of the ballsagainst these two sur-
faces. Thusthe framewill be held in proper
position and the contacts will be permanently
maintained in proper relation to the ends of
the shaft, which might not be the case if the
frame should spread

I do not limit myself to the details of con-
stmctwn shown and described, because 1t
will be apparent to those who are familiar
with this art that many alterations may be
made in them and still the essentials of my
invention be employed.

I claim—

1. In a trolley device, a Wheel in electrical
connection with 1its shaft and a contact-piece
supported on the fmme and which engages
with the end of the shaft, Sllb‘-‘ut‘blltl‘ﬂly as
set forth., = |

2. In a trolley device, a wheel in electrical
connection with its shaft, and a spring con-
tact-piece which engages with the end of the
shaft substantially as set forth.

I11 a trolley device, a wheel i in electrical
connucuon with its sh.:mft a contact housed in
a recess or aperture in the frame and which
engages with the end of the shaft, substan-
tially as set forth.

4. A trolley-wheel supported upon a rota-
table shaft which is supported in a frame, a
bearing-surface for anti-friction balls upon
the peripheryof the shatt and upon the frame
and other bearing-surfaces for the ballsupon
both the shaft and a frame, to provide for lat-

tween the said several bearing-surfaces, sub-
stantially as set forth.

5. A trolley device comprising, essentially,
a wheel supported upon a shaft which 18 in
turn supported by a wheel-frame, bearing-
surfaces for anti-friction balls upon the pe-
riphery of theé shaft and upon the frame,
other bearing-surfaces upon the shaft and the

frame to prevent separation of the frawme, a

series of anti-friction balls between the said
several surfaces, and a contact attached to
the frame and which eugages with the end of
the shaft, substantially as set forth.

Signed at New York, in the county of New
York and State of New York, this 5th day of
February, A. D. 1891.

- CITAS. A. LIEB.

YWitnesses:
PHILLIPS ABBOTT,
CHARLES RYDER.
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