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1o all whony it may concern.

Beit known thatl, SIDNEY HOWE SHORT, of
Denver, in the county of Arapahoe and State
of Colorado,have invented a new and useful

5 Improvement in Klectrical Railways; and I
do hereby declare that the following is a full,
clear, and exact description of the same.

My invention relates to electrical railways
in which the cars are propelled by a current

1o from a generating-machine through conduct-
ors extended in suitable relation to the way.

The object of the invention is to provide
an electric railway in which the cars can be
ruan in muitiple are, and to provide also in

15 such a railway a system of conductors insu-
lated throughout their entire length, except
at intervals, by means of insulating material,
such as that used forunderground cables and
for electric-light and telegraph wires.

20 By the device described herein the great
difficulty which i8 met in the ordinary multi-
ple-arcrailwaysof insulating the entire length
of a bare conductor or pair of bare conduct-
ors 1n a conduit is to a great extent avoided.

25 T'he liability to short-circuit the conductors
18 also greatly reduced by their being exposed
only at intervals. The expense of 1nsulat1011
18 also greatly reduced, as only the places
where the conductors are exposed need Dbe

30 provided for.

In the accompanying drawings, Figure 1

represents in diagrammatic form the conduct-
ors with their contact-points in their proper
-relation to the contact-pieces which are con-
35 nected to the motor and with the dynamo-con-
nections. Iig. 2 is a similax figure represent-
ing another arrangement of the contact-pieces.
Fig. 3represents the cross-section of a conduit
and with the conductors and points in their
40 relation to the railway.

Referring to the drawings, Figs. 1 and 2
show two arrangements of contacts made Wlth
the conductors zmd two arrangements of the
current-collector.

435 In Fig. 1 the insulated conductors ¢ and ¢’

are arranged along an electrical railway par-
allel with eaeh other and the 4+ and — termi-
nals of the dynamo D are connected with
these conduectors, as shown in the drawings.
50 These are conn ected together at the other end

and form with dylmmo a complete circuit.
These conductorsc and ¢’ are simply wires hav-

ing a coating of insulation I and I’ sufficient:

to admit of thelr being buried in the ground
outside of the eondult e, through Wthh the 55
current-collector must pass. The insulation

is removed from these conductors ¢ and ¢ at
intervals of any convenient length, as shown

at 1234 14. At points where the conduct-
ors are thus exposedsprings s ssareattached 6o
to them, so that good electrical contact i1s
made. These springs extend out into the
conduit and approach each other closely
enough to come in contact with the two me-
tallic conducting-strips ¢ and ¢’, (preferably 65
of copper,) which are shown as fwmuned on
the sides of the current- collector. These
strips are connected electrically by the motor

M, which is carried upon and adapted to pro-
pel the car. The current-collector may be a 7o
bar of wood or other insulating and other-
wise fit material, as shown in Letters Patent
ogranted tomyself and John W. Nesmith on the
31st day of August, 1886, No. 348,477, In IFig.

1 these strips of copper ¢ and ¢” are set one 75
slightly ahead of the other, so that a current-
collector which is nsed on a series system of
railways (such, for example, as that shown in
the Letters Patent of the United States, No.
348,476) may be used on this double-conductor So
multiple-are system. This current-collector
has its strips gand ¢’ sufficiently long to reach
from one pair of springs to another, as shown

at s s s'* and s'%. Ilere the strips g and ¢’
are 1n contact with four springs at the same g
time—g¢g with s and s'%, ¢’ with s’ and s'’

Two emlent-colleetor.a, and hence two mo-
tors, are shown between the two conductorsc
and ¢’ in Fig. The current passing from
the |- ter mmal of the dynamo down through go
conductor ¢’ finds a path out at springs s°
through strip ¢’ on the current - collector,
through motor M, through strip ¢ on the cur-
rent-collector, and through spring s* to the
conductor ¢, along which 1t returns to the — 95
terminal of the dynamo. Amnother portion of
the current, however, has passed down the
conductor ¢’ and found two paths of escape.
These are through s’ and s, through strip ¢’

on the current-collector, through motor M, 100
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through stri 1p g on the current-collector, and
thom h springs s and s* to the conductor e
along whl{,,h it also returns to the — terminal
of the dynamo. The relative position of these
contact-springs is a matter of construction.
l‘hey may be pla(,ed as shown i Ifig. 2. The
springs on conductor ¢’ may alternate with
1110%0 on conductorc. There is an advantage
in this ar mnnement, as by 1t the liability 1o
short-circuit is greatly reduced. As current-
collectors carr led by the ear can be made long
these springs can be placed far apart, and 1116
possibility of a conducting-body that could
reach from a spring on one conductor to a
spring on the other would be slight.

In Fig. 2 the dynamo- teumnals —|— and —

are (,onnected with the conductors ¢’ and e, re-

spectively. Thecurrent passesdown thy 0110]1
conductor ¢’ until it reaches spring 57, which
1S 1n contact with emlent collector *’md (.
it passes tostrip G/, thence through motor M,
and finds its way bflc]a to the — tumuml of
the dynamo through strip G, springs s® and s°,

and conductor c. W’hcn current-collector G
and " is moved toward the dynamo, the lower
cnd of strip G will leave spring s‘* but will
still have electr 1051,1 connection with conduotov
¢ through spring s% If current-eollector and
motor 001113111119_, to move1n the same direction,

strip G will finally come in contact w 1th_

spring s, which is in electrical connection
with conductor ¢’. Strip G’ will then have
eontaet with conductor ¢’ through two bl]l‘l]lﬂ,b

s> and s.  As movement 6011{3111110%, strip G/
will leave Spring s*, but will still have contact
with spring s°. As ‘rhe current-collector moves
through the entire length of the conductors,
it will be readily seen that its stri ips G and &
will at all times have contact with one or
two springs and the current mll be broken
through motor M.

T do not wish to confine mysell to these par-
ticular arrangements of the springs which are
in contact with the msulated 0011(111(3101% In
my system simply two wires are used which
are carefully insulated with the material used
for underground cables. These areburied in
the ground outside of the conduit or are at-
tached toits innerwalls.

venient length thisinsulation is removed and
metallic contact-pieces are attached to the

Atintervals of con-

404,873

cables. These contact-picces are supported
on insulators of proper construction and ex-
tend into the conduit in such a position that
the current-collector in passing along under
the car will come in contact with them. It
will be observed that these contact-picces do
not at any time come into contact with each
other, as in the aforesaid patent, and the con-
nection 1s found only by the contact-pieces
passing between them. |

The eables and conduit Gare shown in sec-
tion 1n Ifig. 3, which illustrates the relation
of the parts; but my invention is not con-
fined to this relation. In this the conducting-
strips of copper are on a bar supported on a
car b5, I'ig. 3, as in the aforesaid patent.

I claim as my invention—

1. The combination, in an electrical rail-
way, of two conductors in eireuit with a cur-
rent-generator insulated throughout their en-

tire lengths, excepting at intervals,where con-

tact-springs are permanently attached there-
to, the said conductors being arranged par-
allel to each other, and the contact-points ex-
tending into a conduit toward cach other, but
separated therefrom, and a current-collector
sultably connected to the carand with its sides
insulated from each other but connected elec-
trically to & motor carried on the car, the said
collector being adapted to travel within the
conduit and to come in contact with the con-
tact-springs of the two conductors, substan-
tially as desecribed.

2. In an electrical railway in which the mo-
tors are run in multiple are, the combination
of a generator, a conduit, an underground
conductor insulated throughout its entire
length except at intervals, where it is pro-
vided with spring contact-arms permanently
connected therewith, a current-collector trav-
eling 1n the conduit and adapted for contact
with the spring-arms, a car, a motor on the
car, and means for moving Lhe colleetor with
the car, substantially as de%m ibed.

In 16::111111011} whereof I havesigned myname
to thisspecification in the presence of two sub-
scribing witnoesses.

SIDNEY HOWE SHORT.
Yitnesses:
RODNEY CURTIS,
IIARRY R. BURNS.
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