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To all whom. it may concern: :

Be it known that we, GRANVILLET. WO0O0DS
and LYATES WoOODS, citizens of the United
States, residing at New York, county of New
York, State of New York, have invented cer-
tain new and useful Improvements in Elec-
tric Railways, of which. the: following is a
specification. . ' :

- This invention relates to improvements in
electric railways provided with normally
dead sectional conductors. .

The drawing is a diagrammatic illustration
of arailway system embodying the invention.

The generator which supplies current to
the system is represented by G, and from it
extends a feeder F, which is adapted to be
connected to service-conductor sections V by
switches D. A collector N carried by the car

" provides a path for the current from the sec-
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tions V, through the controller C, through the
motors M and car-wheels to the track-rails
Q as a return-circuit to the generator G.
Auxiliary or switch-energizing conductor-
gections W are provided,; and these may be
arranged in line with the service-conductor
gections V to form .a single third rail, as

- shown, or may be arranged parallel to the sec-
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tions V, as will be obvious to those skilled in
the art. All the sections may consist of ordi-
nary rails or may be in the form of studs or
contacts in the roadway. The collector N
engages also with these sections W to shunt
the current from the motors to actuate the

‘switches D.

The sections W are normally connected to
ground through a coil H, which actuates the
switch D, The two adjacent switches E in
their closed positions are connected with a
conductor K, which is connected to a return-
circuit L through a resistance », which is
therefore common to the two switches. The
collector N carried by the car is of sufficient
length to bridge two adjacent sections V,
which are separated by a section W. Assum-
ing that the car is moving to the left and that
the right-hand section W is connected with
the feeder, current will flow in shunt to the
motors through the coil H and switch E to
ground through the conductor K and resist-
The coil H will then raise the switch
D, so that it engages with the contact O,

whereby current flows through the advance
portion of the collector to the car-motors from
the feeder F. This energizing of the coil I

raises the switch E to open the circuit of the g5

coil H, but the coil J holds the switeh D closed
against the contact-O. -~ - -

The apparatus so far described would be
subject to difficulties hitherto encountered in

most systems of this tfype—namely, asticking 6o

of the switch D in its closed position, owing
o various causes, such as residual magnetism
or leakage-currents. I therefore provide
means forinsuring the opening of the switch

under all conditions, except short circuits. 65

The core of the coil Iis vertically movable
and is of quite large mass, so‘that when the
collector- has passed from the section V, in
case a small current due to leakage, &e.,

is flowing through the coil J which would 4o

be sufficient to hold the switch D closed, the
core falls by gravity-or equivalent force and
impinges upon the switch D to force it away
from the contact O and positively break the

cireuit of the coils I and J. The particu- 75

lar strength of current which will be insuf-
ficient to hold the core in its upper position
may be determined by the number of turns
of the coil I. In its descent the core also car-

ries the switch E into its closed position, 8o

whereby the coil H is normally connected to
ground through the resistance ». When the
car is at a standstill, with the controller in its
off position, the switcheg D are open and there

is no means for energizing them, and hence it 85

is necessary to provide an auxiliary source
of current on the car. Hitherto it has been
thought necessary to provide storage batter-
ies on the car; but this is inadvisable on ac-

count of the extreme size and weight neces- go .

sary to obtain sufficient current for this pur-
pose. I therefore provide means whereby
sufficient current is obtained from a small
secondary battery B, which isconnécted with

a motor-generator M G. This motor-gener- g5

ator is adapted to generate current of higher
potential than that impressed upon it by the
battery. When the controller Cis moved to
its first position, it closes the battery-circuit

at the contacts U and connects the right-hand too

portion of the motor-generator with the-eol-
lector-lead S at the contact P. Thus suffi-
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cient current flows through the collector to
the energizing-coil H to pick up the switch D,
and if the controller C is held for a short in-
terval in its first position the line-current
will flow to the motor-generator, the right-
hand portion being changed from a generator
to a motor, and the battery will be recharged.
Subsequently the controller may be moved
to open the battery-circuit at the contacts U
and off the contact P, cutting out the resist-
ance R in the usual manner.

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent of the United States, is—

1. In an electrie railway, the combination
with the feeder, of service-conductor sections,
switeh - energizing conduector - sections, an
electromagnetie switch for each service-con-
ductor section, an electromagnetic switch for
each switch-energizing conductor-section, a
connection from each switch-energizing con-
duector-section to ground, including a coil for
actuating theservice-conductorswitch, acon-
nection from each service-conductor section
to the feeder including coils for actuating the
switch -energizing - conductor- section switch
and for holding the service-conductor switch
closed, and a plunger controlled by the latter
connection which, when it falls, opens the
service-conduetor switeh.

2. In an electric railway, the combination
with the feeder, of service-conduectorsections,
switeh - energizing conductor - sections, an
electromagnetic switch for each service-con-
ductorsection, a connection from each switch-
energizing conductor-section including a coil
for actuating the switch, a connection from
each service-conductor section and including
a coil for holding said switch closed, and a
plunger controlled by the latter connection
whieh, when it falls, opens the switch.

3. In an electrie railway, the combination
withthe feeder, of service-eonductor sections,
electromagnetic switches between the feeder
and said sections, switch-energizing conduc-
tor-sections, coils connected to the lattertoac-
tuate said switches, electromagnetic switches
in cirenit with said coils, and coils connected
to the service-conductor scetions for actuat-
ing the latter switches.

4, Im an electric railway, the combination
with the feeder, of serviee-conductor sections,
electromagnetic switehes between the feeder
and said sections, switch-energizing condue-
tor-sections, a coil connected to each of the
latter to actuate one of said switches, electro-
magnetic switches in eireuit with each of said
coils, and a coil connected to each service-
conductor section which controls the switch
in its own cirenit and the switch in the cireuit
of the coil connected with the switch-energiz-
ing conductor-section.

5. In an electric railway, the combination
with the feeder, of service-conductorsections,

‘electromagnetic switches between the feeder

and said sections, switch-energizing conduc-

. tor-sections, a coil connected to each of the
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latter to actuate one of said switches, electro-
magnetic switches in circuit with each of said
coils, a coil connected to each service-con-
ductor section which controls the switch in its
own circuit and the switch in the circuit of
the coil connected with the switch-energizing
conductor-section, and a second coil in series
with the coil connected to the service-condue-

tor section and adapted to hold the switeh in’

its own eircuit closed.

6. In an electric railway, the combination
with the feeder, of service-conductor sections,
electromagnetic switches between the feeder
and said sections, switch-energizing conduc-
tor-sections, coils connected with the latter
sections for actuating said switches, a con-
nection between a plurality of said coils, and
a return connection from said connection
which includes a resistance common to all of
said coils which are connected together.

7. In an electric railway, the combination
with the feeder, of service-conductor sections,
switches for connecting the latter with the
former,switch-energizing conductor-sections,
coils connected between the latter and ground
and in shunt to the car-motors, for actuating
said switches, coils connected between the
service-conductor sections and the feeder and
in series with the car-motors, for holding said
switches closed, and plungers controlled by
said series connections which fall upon the
switches to force them open.

8. In an electric railway, the combination
with the feeder, of serviece-conductor sec-
tions, electromagnetic switches for connect-
ing the latter with the former, a collector
carried by the car, a mofor-generator, a sec-
ondary baftery connected therewith, car-mo-
tors, and a controller provided with contacts
wherebyin the first position of the contreller,
the battery-circuit is completed, and the eol=
lector and motor-generator are connected in
circuit, . . )

9. In an electric railway, the combinatioit
with the feeder, of service-conductorsections,
switches for connecting the latter with the
former,switeh-energizing conductor-sections,
coils connected between the latter and ground
and in shunt to the car-motors, for actuating
said switches, coils ¢onnected between the
service-conduector sections and the feeder
and in series with the car-motors, for holding
said switches closed, switches in the circuits
of the shunt-coils which are actuated when
the circuits of the series coils are closed, and
plungers controlled by the series coils and
which fall upon the switches in both the
series and shunt circuits, to open the latter
and elose the former.

10. The combination with a feeder, of con-
ductor-sections, connections between the lat-
ter and the former, normally open switches
in said feeder connections, shunt-cireuits
normally disconnected from said conductor-
sections including magnet-coils for closing
the feeder-switches, means carried by the car
for connecting said shunt-circuits to said
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conductor-sections, normally closed switches
in said shunt-circuits, coils in the feeder con-
nections for opening the shunt-circuits when
the feeder-switches are closed, and coils in
the feeder connections for holding the feeder-
switches closed after the shunt-switches are
opened.

11. In an electric railway, the combination
with the feeder, of conductor-sections, elec-
tromagnetic switches for connecting the lat-
ter withthe former, the coils of said switches
being in branches around the car-motor cir-

3

cuit, a connection between a plurality of said

‘coils, and a connection from such connection

to the return and including a resistance com- 15
mon to all the coils which are thus connected

together,

In witness whereof we have hereunto set our
hands.
GRANVILLE T. WOODS.
LYATES WOODS.
Witnesses:

S. E. Woobs,
E. P. PANE.




