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To atl whon it may conceri. |
Be it known that I, SIDNEY [HHOWE SHORT, of
Denver, in the countyof Arapahoe and State
of Colorado, have invented a new and useful
5 Improvement in Electrie Railways; and I do
hereby declare that the following is a full,
clear, and exact desceription of the same.
My inventionis an improvement in electric
railways, and is designed especially for use
1o in eonnection with a railway in which the
cars are run in series—as, for instance, as
shown in Letters Patent of the United States
No. 348,476, dated August 31, 1350.
patent is shown a sectional conductor with
15 contact-faces hetween the sections adapted to
be separated by the passage of & current-col-
lector, which diverts the current through the
motor on the car. In practice in running
cars on the series system it has been found
20 that under some conditions of weather the
spring contact-faces will become separated by
the lodgment of some foreign substance be-
tween the faces, thus forming an insulation
and breaking the circuit, and it also happens
25 that from other causes a break in the circuit
is sometimes formed, which would interrnpt
the working of the road if some means were
r.ot provided to run the cars in multiple arc
until the break was found and repaired.

It is therefore the object of my mvention
to provide,in connection with the conductors
of a series electrie road, means by whieh the
main and retwrn wires may be placed in par-
allel with one terminal of the generator and
15 the track in connection with the other termi-

nal, with elecirical connections from the rails
of the tracks tothe motor and from the motor
to the conductors of the series system, where-
by the cars during a break in the circuit may
40 be run in multiple arcupon either side of the
break. T also provide automatically-operat-

30

ing switches upon the car, by means of which

a connection is made from the rails to the mo-

tor of the car and through the motor to the

45 generator through the main conductor or the
return-wire, depending upon which side ot
the break the car happens to be.

- Another object is to provide means for stop-
ping the car at the place where the break oc-
co curs, this being done automatically, so that

In that

the place may be indicated on the rail and
repaired.

My invention also consists in the details of
construction of the switches used upon the

car, all of which I will describe fully herein-

after. |

In the accompanying drawings, Figure 1
represents the cireuit of an electric railway
with a portion of the track and of acarmounted
thereon, carrying a motor and my improved
switches, the generator being also shown with
switches for connecting the generator with
the main econductor and its return in series
or in multiple arc with the rail of the track,
as desired. Fig. 2 is an enlarged detall view
of one of the switches. .

In the drawings I have shown the con-
ductor w g and the return O H with the spring
contact-faces a b ¢ d e and the current-col-
lector substantially as in my patent above
referred to, and when the return-wire O H is
in connection through the switeh ¥ with one
terminal of the generator the road is adapted
to be used to run the cars in series with each
other.

In case the cireuit v g O H is interrupted
or broken from any cause whatever—as, for
ingtance, a break at B—this will be indicated
at the station, and the operator will at once
open the switech ¢ and connect the return-
wire O I with the same terminal of the gen-
erator to which the econductor u ¢ is connected
by means of the switch z, and this will place
the conductor w ¢ and the return O H In par-
allel. The switeh « is then closed also, being
in connection with the rail R of the track at
one end and with the contact-block at the

other end, which is in electrical connection

with the other terminal of the generator.
It will be understood that the raill R may
represent one of the rails of the track, oran

independent rail may be provided, if desired.

In order to provide for the running of the
cars in multiple are, I arrange at the front
and rear of the car in a position to be under
the control or within reach of the operator
switches S 87, interposed between the termi-
nals of the motor on the car and connections
to the rail R and to the current - collector.
These switches are the same at both ends of
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the car, and the same figures are used to des- |

ignate similar parts, with the exception ﬂmt
one set hmf(, the letter o added.

In Kig. 2 T have represented one of the
switches on an enlarged scale.. This consists

of an electro-magnet, 6, supported upon a suit-

‘able bracket, and to an arm of this bracket is

pivoted a lever, 1, which is normally pressed
outwardly agmnsb a stop, 4, by a spring, 9.
The armature of the nmﬂnet 1s shown at 2,
and when any current is passing through the
coil of the magnet the armature is kept in an
elevated posmon against the stop 7; but when
no current 1s 1)&551_110 the armature Wﬂl fall to
thestop 8. Thisarmature has a hooked outer
end, and 18 adapted to engage with a stop, 10,
on the lever 1 when it has been shifted in-
wardly against the tension of its spring to
make 001111601:1011 with the rail R. A block, 3,
electrically conmnected with the axle, and

through the car-wheel with the rail R, 18 1n

position to make contact with the lever 1
when it 1s pushed inwardly, as on the right of
g, 1.

Both switch-levers being normally closed
and in contact with the blocks 3 and 3%, re-
spectively, with the switches at the generator
in the position shown in Fig. 1, the current
will pass out through the rail R, through the
wheel W and the connection z to the block
3, through the switch-lever 1 to the wire lead-
ing to the motor, and thence through the path
of least resistance—namely, the coil 6 and its
terminal—to the side I of the current-col-
lector, and from thence to the generator. The
passage of the current through the coil 0
will immediately act upon the armature 2 to
draw it against the stop 7, and thereby release
the lever 1, which will be drawn back out of
contact with the block 3 by its spring, and
this will break the circuit through this switeh.
The current, however, finds another passage
through the car-wheel W’ and its wirve 2/,
block 3%, lever 1, and to the wotor on the car
without passing through the coil 6*. From
the motor the current passes through the coil
6 to the side I of the current-collector and
from thence to the generator. The circuit
described continues without interruption un-
til the car passes the contact faces d,; but as
soon as the collector passes out of contact
with these faces 1t will be seen that the eir-
cuit will be broken between the side I of the
collector and the generator and the car will
come to a stop. This will indicate that the
break 1s at this point, and the car-driver will
then mark the place, so that the break may
be repaired. Ie will then close the switch S
on the rear of the car, (supposing the car to
be going 1n the direction of the arrow,) -and
the current will then pass through the wheel
W, the connections ¢, the lever 1, around the
coll 6 to the motor, and from the motor to the
side Y of the current-collector, which will
then be i1n contact with the contact-faces e,
one of which will be in connection with the
generator through the return-wire O If. When
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the break is repaired, the current will pass
normally through the current-collector strip

I I and thmuo'h the magnet-coils on both 7o

switches, both SWltdl blades being removed
from thelr contacts, the ﬂ'1*01111<:1~(3011ta,0ts be-

ing also removed, if de%u’-ed and the switches,
x, i, and z at the power—statlon being placed
in the position first described.

It will be seen that while it 18 neees&mv to
close the switch-blades 1 and 1* when the cur-
rent is to be directed by way of the wheel W of
wheel W’ that the releasing of these Swnehes
1S automatic. -

I claim as my invention—

1. In combination with the main and 1‘613111‘11
conductor of a series electric railway, a gen-
erator therefor, and a current-collector, mov-
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able connections from the terminals of the 8j5

oenerator to connect one of the said termi-
:tmlf:, with the main and return conductors of
the railway, and the other terminal of the

oenerator with a rail, as R, connections from

md rail tothe motor, and 1nte1posc>d switches
on the car between said rail and motor, with
connections between said switches and the
motor on the car, and between said switches
and the current-collector, substantially as de-
scribed.

2. In combination with a car and electrie
motor carried thereby, connections between
said motor and the rail and between said mo-
tor and the current-collector, with interposed
switches on the car between the rail and the
motor, a generator, a rail in connection there-
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with, and conductors arranged in parallel, sub-

stantially as desecribed.

3. In combination with the car,a motor car-
ried thereby, connections from said motor to
therail and to the current-collector, an inter-
posed switch, a main conductor in connec-
tion with one terminal of the generator, a re-
turn-wire, O H, switches 7 2z, for changing the
connection of the said return-wire from one
terminal to the other of said generator, and
a switceh, «, for connecting the rail with the
oenerator, substantially as described.
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4, In combination with a generator, the con-

ductors 2 ¢ O H in connection with one ter-
minal, a rail, R, in connection with the other
terminal, a motor on the car, a connection be-
tween the rail and the motor and a connec-
tion between the motor and the current-col-
lector, a spring-actuated switch on the car
between one terminal of the motor and the
rail, an electro-magnet adapted to release said
switch, and thus automatically short-circuit
the motor, a second switch between the other
terminal of the motor and the rail, and con-

nections from said rail to said motor through

thesald switeh, and connectionsfromthe other
terminal of said motor to the current- eol-
lector, substantially as described.

5. 111 combination with the generator, con-

ductors arranged in parallel in eonnectlon -

with one ter 111111&1, a rail In connection with
the otherterminal, electrical connections from

the rail to the motor on the car, an internosed
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switeh-blade for making orbreaking this con-

nection, a connection between the motor and
the current-collector, an clectro-magnetinter-
posed, and an armature auntomatically oper-
ated by the passage of the eurrent through
the electriec maenet to break the conneetion
trom the rail to the motor, substantially as de-
seribed, .

6. In combination with the system ol elec- !

trical railway deseribed, a switch consisting
of an electro-magnet interposed between the
motor and the current-collector, a pivoted le-
ver, 1, a contact-block, 3, clectrically con-
nected to the rail, and the pivoted armature

2 adapted to engage with the lever 1, substan-

tially as desceribed.
7. In combination with the main and re-

tarn conductor of a servies electric railway, a
generator therecfor, and a current-collector,
movable ‘connections from the terminals of
the generator to connect one ol said termi-
nals with the main and return conductor of
the railway and the other terminal of the gen-
arator with a rail, as R, and conneetions from
the rail tothe motor and from the motor to the
current-collector, substantially as described.

11 testimony whereof Thavesigned my name
to this specification in the presence of two SUD-
gseribing witnesses.

SIDNEY IHHOWE SHORT.

Withesses:
RODNEY CURTIS,,
TTARRY R. BDURNS.
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