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- Unrrep StaTES PATENT OUFFICE.

MALONE WHELESS, OF NASHVILLE, TENNESSEE, ASSIGNOR, BY DIRECT AND
MESNE ASSIGNMENTS, TO THE WHELESS ELECTRIC RAILWAY COMPANY,

OF ALEXANDRIA, VIRGINIA.

ELECTRIC STREET-RAILWAY SYSTEM.

SPECIFIGATION forming part of Letters Patent No. 441,210, dated Novembar 25, 1890.

Application filed March 15, 1390,

Serial. No. 343,984, (No model.)

To all whom it may conceri:
- Beitknownthat I, MALONE WHELESS, a citi-
zen of the United States,residing at Nashville,
in the county of Davidson and State of 1'en-
g nessee, have invented certaln new and use-
ful Improvements in Electric Street-Railway
Systems; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
10 skilled in the art fo which it appertains to
make and use the same.
- The object of my invention is an electric
street-railway-conduit system.
The principal object obtained under this
15 invention is the use of an open conduit 1n
which is secured on insulated bearings a bare
conductor not continuous through the con-
duit, but broken at convenient places, as
shownin the accompanying drawings. These
20 sections of the conductor under my inven-
tion can have no current from the generator
in them until the car comes on a section, and
then the conductor in the conduit can be vi-
talized or devitalized at the will of the per-
25 son handling the car. It is known that in
practice open conduits for electric street-rail-
ways ecarrying a continuous conductor have
proved inefficient from the fact that where a
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long bare conductor is exposed to water and

30 mud,which willnaturally accumulatein a con-
cuit, the exposed surface presented 1s so large
that the consequentescape of the currentisso
oreat from the conductor that the motor fails
to get a suf

35 form itsfunction in the propulsion of the car.
It hasbeen demonstrated by a practical work-

ing-car under my supervision that if the con-

ductor is segregated in lengths, say, of ninety
(90) feet, the conductor may then be buried
40 in water or mud and the working of the car
is not perceptably depreciated. In this in-
stance a current of five hundred (500) volts
with a capacity of one hundred and twenty
(120) amperes at the generator,and the car
45 calling for an average of twenty-five (25)
amperes, the lossin the current was found to
be exactly proportional to the difference be-
tween the resistance of the motor and the
resistance of the water under which the con-
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icient quantity of current to per-

!

ductor was submerged. In other words,the 50
current takes the metallic route to the gen-
erator in preference to a route through the
oround.

In my present invention the above princi-
ple is made use of in the propulsion of elec-
tric street-railways. c |

1t is easily understood that where a con-
tinuous line is used in a closed conduit the
conductor must first be bare, sothat the trol-
ley from the car can lead the current to the
motor, and this factof a continuous bare wire
in the systems heretofore in use will allow an
escape of the current exactly proportionalto
the bare surface of the conductor exposed to
the mud and water in the conduit. The es- 65
cape of the current necessarily decreases with
the exposed surface of the conductor, and
where a bare conductor of not too great a
length is used the working of the car is satis-
factory in all respects, and the escape of cur-
rent, even where the conduit is filled with up
water, does not seriously impair the efficiency
of the car. | R |

Under conduit systems now in use a con-
tinuous conductor is kept charged with cur-
rent from the generator, and all cars on the
line are dependent for their supply from this
main and exposed conductor. Under my sys-
tem I dispense with a continuous conductor
and use instead thereof a conductor made of
separate sections. With these separate sec-
tions I use an insulated cable, which lies in
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the conduit and carries the current from the

generator. From this cable the currentisled
into any desired section by the use of electro-
magnets vitalized at will from the car. These
magnets in the traps, as shown in the draw-
ings, perform the function of coupling a con-
ductor-section with the main line when the
car is on that section, and a distinctive fea-
ture of my system is the fact that but one sec-
tion is used by the car, although two or more
cars can work on the same section. It1sno-
ticed, therefore, that the segregated conductor
used in my system is not charged with the
current except for a very short distance, the
current from the generator beingin the insu-
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lated cable lying in the conduit and led from
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the insulated cable to the conductor in the
conduit when needed. -

. In the annexed drawings, Figure 1 is a plan

view of the system, a trap with the trap-mag-
nets being shown in dotted lines at the left
and a car with local and motor circuits at the
right. Fig.2isa cross-section of an open con-
duit to be used with the system.

Theletters A and Bindicate twolines of rail-
road-track rails, the sections a o/, &e., of the

former being insulated, and the sections b b/,

&e., of the latterbeing electrically connected
together, forming one continuous line. If de-
sired, the line B may be connected at inter-
vals with a return-wire. Passing along be-
tween these lines A and B is an open conduit
C. This conduit is made with its mouth ¢ at
least as wide as, if not wider than, its inner
part. Within this conduit is placed the power
line D, which is covered or insulated; also, in
the conduit is placed the trolley-line E. This
1s an uncovered wire made in sections ¢ ¢/,
dse., disconnected or insulated from one an-
other. These sections are placed uponasup
port €', which is properly insulated, as shown,
at e e’ |

At suitable distances apart are arranged
the traps . Each trap may be used for two
sections, the one before and after it, as ex-
emplified in the present case; or a trap may
be used for any desired mumber of sections.
In a trap I is placed the magnets f ¢, having
the armatures f/ ¢’, each having the insu-
lated heads with the forks 2 3 g% ¢®. The
magnets f are connected by a wire /¢ with
section ¢ and by a wire f° with the line B.
The magnets g are connected by a wire g¢*

with the section ¢’ and by a wire ¢° to the

~line B, or, for convenience, with the wire 73

40

The power-line D is made with contact-points

d d’, and the sections e of the trolley-line

have contacts ¢’ ¢*%. These contacts are ar-
ranged in pairs de’ and d’ e€*in juxtaposi-
tion with the forks f* f® and ¢° ¢3 as shown.

Upon the car G the pair of wheels H 1’
is to be insulated, and upon each is secured
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' the circular contact-plates 2 /Y. Upon the

caris placed a battery I, from whicha wire 2
extends to one contact-plate 2 and another

wire 7" to the other contact-plate A/, there be-

Ing inone wire—say ¢'-—aswitch L. Upon the
the car there is the usual motor M, having
one wirem, extending to the contact-plate 7/,
and another wire m/, connected to the trolley
N. This trolley projects under the car and
carries a wheel n, which straddles the trolley-
wire L.

In use, as soon as the switch L is shut the

local circuit is closed and the current passes
from the battery I through the wire 1, plate
i, wheel H, section «, wire /%, magnets 1”,
wire /7, line B, wheel II’, plate A/, and wire
v’ to battery. As soon as this local current

is turned on, the magnets f are vitalized and

draw down the armature f’. Asthis is done,

the forks /% rest in the contacts d and é’,
~which turn on the power-current through

these contacts and the forked head into the
section ¢ of the trolley-wire H, through the

trolley N, wirem’, motor M, wire m/, plate /',

wheel H’, line 13, and to the return-wire or
ground, , |

Having described my invention, what I
claim 1s— -

The combination of a continuous power-
line, a trolley-line composed of sections in-
sulated from one another, a car having there-
on & motor-circuit in electrical connection
with the trolley-line, a local circuit, part of
which containing the source of electricity is
on the car, and a switeh between the local
and the trolley-line and power-line, whereby
when the local is closed a section of the
trolley-line is connected to the power-line, as
set forth.

Intestimony whereof I affix my signature in
presence of two witnesses. |

MAT.ONE WIIELESS.

Witnesses:
If. J. BUCKLEY,
J. PAUL SMITH.
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