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Lo all whom it Ay CONCEFR: - u

Be it known that I, WiLLIAM B. POTTER, &
citizen of the United States, residingatSchen-
ectady, county of Schenectady, State of New
York, have invented certain new and useful
Improvements in Closed - Conduit Electric

Railways, (Case No. 492,) of which the follow-

ing is a specification.

The invention relates to electric-rallway

svstems. sometimes called *‘closed-condult
;

systems” or ‘‘surface-contact systems,” and
characterized by the presence .of sectional

conductors or contaets normally disconnected |

 from the source of supply and electromag-
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netically-operated switches which complete
a circuit between the sectional contacts and

" a feeder or distributing-main in sequence for.

supplying eurrent to the traveling motor or
motors.

face of the streat.

Of course the im‘-’enﬁdn' 1s applieable-"to.

elevated-railway service or systems where
the sectional contacts are housed in a conduib
or arranged in any other desired manner.

The invention relates more particularly to
what are sometimes called “shuntsystems”—

that is, systems where the line-switches are

picked up by magnets whose coils form part
of a shunt-cireuit around the motor, and
hence receive the full-line potential. 1 have

aimed particularly to devise a system suach

that the cars may run equally well in both
directions, also to provide a sufficient over-
lap or time-allowance in order that the cir-
cuits may be maintained operative at high
speed, and to simplify as much as possible
the arrangement of the surface contacts and
traveling collectors, as will be more particu-
larly described hereinafter. =~ -

My invention is illustrated in the accom-
panying drawing, wherein is shown adiagram
of an electric-railway system embodying my
improvements. _

In the figure, A A are the track-rails.

B B and C Care the sectional conductors
or contacts. These may be points or rails,
as is now well understood in the art, though
I prefer the use of points. Ishall hereinaiter

refer to the contacts I as *f motor-contacts,”
hecause they form part of the circuit through

For ordinary street-railway work | hence receive the full-line

sectional contacts are arranged on the sar-.

‘desired manner.

| connected

| the car-motors, aimd- I shall refer to the con-

tacts C C as ‘“switch-contacts,” since these
are provided for completing the shunt-circuit
through the switch-operating magnets. -

T represents the shoe or collector, which
makessliding contact with the motor-contacts
B and is connected to one terminal of the mo-
tors M M, the other motor-terminal being

orounded upon the car wheels and axle D.

E is a storage battery earried by the car,
which is connected in multiple with the mo-
tors between the shoe F and ground, and
serves to pick up the switches when the line-

current isnot operative for this purpose. The
magnet-coils g? are connected between switeh-

contacts C and the rail A and are of com-
paratively high resistance, since they form
part of a circuit shunting the motor and
_ : potential. The
line-switches G G" G° are closed by the mag-
nets and opened by gravity or in any other
_ Blow-out coils b b are in-
cluded in circuit between the motor-contacts
B and the contacts at the line-switch.  The

| motor-contacts I3 are connected with the line-

switches in pairs, as shown in the diagram,
so that when any given switch is closed two
of the motor-contacts are thereby connected
in multiple with the feeder or distributing-
main H, and likewise, it will be observed, that
each of the motor-contacts B is connected to
contacts at two of the line-switches, so that
it may be connected to the feeder through
either or both of the line-switches, as will be
anderstood from an examination of the dia-
cram. As the car advances the motor-con-
facts are successively connected with the
feeder slightly before they are reached by the
traveling shoe F, and each motor-contact 1S

irst through one of the switches,
then a second connection in multiple with the
first is established through aline-switch next
in advance, and, finally, the first-established

| connection is broken while the motor-contact
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still remains energized from the second

switch, so that in the practical operation ot
the system each motor-contact 1s energized
for a longer interval of time than the interval
during whieh the switches, individnally con-

jaele

sidered, are held closed. In this way I 'se- .

cure an efficient time-overlap without mak-
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In the diagram the switch G'is closed, the :
shoe ¥ bridges two of the motor-contacts BB,
~and current may pass through both of these
‘contacts to the motors _ 3 _
‘wheels D.. The shunt-circuit around the mo-
~ tor leading from the collector I through the
. shoe [, switch-contact C, and high-
- magnet coil g* to ground holds the
~ closed. 'Asthe caradvancesin the
2501 _ ©siU _ ) ] 1]
- ~ next switch-contact C in advance before it
' - breaks contact with the one which it is shown
~ restingupon and establishes a circuit throu ogh
- the magnet of switeh G, closing this switch
and connecting a new motor-contact with the:
-~ feeder.
- atanytime or
- ate in

g o 589,789

ingthe collectors unduly long and at the same
‘time allow the placing of the

apart as possible. =
. The motor-contacts I have. rrange

in a central row between the track-rails, while
~ the switeh-contacts C ( st L

- the rails, and the contacts C C are staggered
~ with reference

contacts as far

shoe . With the parts arranged as shown

A,

If the motor-cireuit is interrupted

S0 start the system in normal operation. The

circuit of the battery leads through the mag-
net-coils g* and is completed through the
ground, as will be readily understood from
the diagram. The blow-out-magnet coils b 1
prevent damage to the switches by extin-

guishing arcs in a well-known way, though

there should be no_.serious arc atthe switches |

in any event,

What I claim as new, and desire to secure |
by Letters Patent of the United States, is— |
1. Anelectric-railway system provided with |

C are shown outside |

- : to the motor-contacts B B,

~ since I find that much better results can be
secured in this way than are possible if the
~Switch-contacts and motor-contacts stand di-
rectly opposite one another. A second col-
lector-shoe F' rides upon the switch-contacts
U Crand is electrically connected with the.

and ground through -

botential-
switch G'
> Whe car advances in the direction
of the arrow the shoe F’ shortly reaches the:

through
cireuit. '

nation of a feeder, motor-contacts forming
| part of the motor-circuit, switches each hav-
1 Ing contacts by which a plu rality of

| sectional normally-insulated contacts, a feed- .
 er, switches for connecting the sectional con-
tacts In sequence with the feeder, and elec-
lromagnets operating the switches having a
| pick-up coil 'in shunt to the motor-cireuit, -
each switch energizing a plurality of surface
‘contacts carrylug motor-current, and each
‘notor-contact taking current from more than
one of the switches, =

2, In an electric railway the combination
of a feeder, two rows of staggered _ 1a
| contacts, high-potential magnets grounded at
one terminal and connected 1€ ¢ _
‘minal to one row of contacts, switches con-
| trotled by said magnets counecting the feeder -
directly with the other row of contacts and
collectors on the car which, when the system
| 1s In operation, bridge adjacent contacts in |
each row alternately, and establish a. circuit
the magnets in shunt to the motor-

- 5. Iman electrie railway the combination
0. afeeder, sectional motor-contacts, switches
corresponding in number with the motor-con-
tacts, electrical connections by which each

motor - contact may be connected to line
through two of the switches, each switch en-
-ergizing atleast two contacts, andelectromag-

‘nets for operating the switches having a pick-

~up coil in shunt to the motor-cirenit.

. Lret 1ter |4 Inan electric-railway system t

r the line-current fails to oper- ' '

be in picking up the switches, the battery is

- used to close one or more of the switches and
Ry

tor-contacts, adjacent to one another, are con-
neeted with the feeder in multiple, and elec-

‘tromagnets controlling the switches provided

with a pick-up coil in shunt tothe motor-cir-
cuit. |

In witness whereof T have hereunto set m y
hand this 13th day of November, 1896,

WILLIAM B. POTTER.

'WVitnessesr:- |
B. B. HuwLr, -
C. L. HAYNES.
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