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Application filed Angust 24, 1898.

To all whom it moay concern:

Be itknown that I, GRANVILLE T. WOODS,
a citizen of the United States, and a resident
of Monsey, in the county of Rockland and
State of New York, have invented certain
new and useful Improvements in Automatie
Circuit-Breaking Apparatus, of which the
following is a specification.

My invention relates to improvements in
automatic circuit-breaking apparatus used in
connection with sectional contact eleetric
railways; andtheobject of myimprovements
is to automatically interrupt the action of
the driving-motor on the moving car when-
ever a pick-up switeh fails to open the circuit
after the car has passed off that section.
Thus the motor-driver will be compelled to
attend to said switeh and also to the inter-
rupting apparatus on the car. I attain this
object by the mechanism illustrated in the
accompanying drawing, in which—

G is the main generator.

A and B are the mains.

P and P’ are the pick-up magnets.

1 and 2 are the working contacts.

.3, 4,5,6,7, and 8 aresupplemental or pick-
up contacts.

M is the driving-motor.

S is the main contact-shoe.

T indicates the test contact-shoe.

C is the controller, which is in electrical
connection with the motor M, test contact-
shoe T, and the ear-wheel 16.

D is a normally-open cireunit pick-up bat-
tery.

K is a circuit-closer which is to be operated
by hand.

The operation of the system is as follows:
Suppose the car to be moving from left to
right.  When shoe S passed from working
contact 1, the switch of magnet P’ failed to

“act and open the circuit, and as the move-

ment of the car caused test contact-shoe T to
touch working contact 1 a short-circuit was

made from 1main A, through fuse 9, switch
10, lower coil of magnet P’, conductor 11,
working contact 1, test-shoe 'T', conductor 12,
magnet 13, conductor 14, fuse 15, car-wheel
16, rail 17, and conductor 18, to main B. The
abnormal current flowing over this short-cir-
cuit blows foses 9 and 15, and magnet 13
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moves switch 19, thus opening the motor-cir-
cnit at several points. The motor being de-
prived of current compels the car to stop un-
til repairs are made. Then to start the ear
circuit-closer B is caused by hand to momen-
tarily connect with supplemental contact 6
or 7 Then current will flow from picker-up
battery D over circuit-closer K, contact 6 or
7, conduetors 20 and 21, pick-up or upper

coil of magnet P, and conductor 22 to main-

B, thence over conductor 18, rail 17, wheel
16, fuse 15, controller C, motor M, switch 19,
and over shoe S back to the battery D.  Then
magnet P moves switch 23, thereby closing
the cireuit from main A, through switch 23,
lower coil of magnet P, conductor 24, work-
ing contact 2, shoe S, switch 19, motor M,
controller C, wheel 16, rail 17, and conductor
18, to main B

It will be observed that the snpplemental
contacts are connected together in pairs, but
arranged out of alinement with the working
contacts, the arrangement being such that
when the car moves in either direction the
shoe extensions 26 and 27 will make a tem-
porary connection with thesupplemental con-
tactsand a portion of the current taken from
the mains by shoe S will be shunted through

the "appropriate supplemental contact andrl
pick-up coil of the magunet which is.to close

vhe circuit in advance of the car.

- It will be observed that motor M, as shown
in thedrawing, is just being depnved of cur-
rent by the automatic c-ircuit-breaking appa-
ratus because of a defective switch.

I claim as my invention—

1. In an electric- railway system, of the
characterdescribed, the combination with the
sectional conductors or contacts, of electro-
magnetic switches for controlling the flow of
current thereto, of an automatic ecircuit-
breaker carried by the car and connected in
the motor-cirecnit and a normally-open test-
cireuit, substantially as deseribed.

2. In an electric-railway system of the
character deseribed, thecombination with the
sectional conductors or contacts, of electro-
magnetic switches for controlling the flow of
current thereto, an automatic device carried
by the ear, and means whereby said device
will be caused to interfere with the work of

55

6o

05

70

75

8o

35

9o

95

100




I0

15

20

235

30

35

2

the ear-motor when a preceding $witeh fails
to break the appropriate ecireuit, substan-
tially as described.

3. In an electric-railway system, of the
character deseribed,the combination with the
electromagnetic switches having their pick-
up coilsin ¢ircuits branching across the mains
and normally energized by currents flowing
(across the mains) through said branch cir-
cuits, an electrical source carried by the car,
and means for catting said source into cir-
cuit with the pick-up coils at starting, sab-
stantially as set forth.

4. In an electric railway, the combination
with the feeder, of a sectional conduector,
electromagnetic switches for connecting the
sections thereof with the feeder, an electro-
magnetic switeh for the motor-circuit carried
by the car, and a test-contaet connected with
said switch and adapted to engage with the
sections of said sectional conductor, whereby
the switch is actnated when the electromnag-
netie switch for the section engaged by the
conductor fails to open. ,

5. In an electric railway, the combination
with the feeder, of a sectional conductor,
electromagnetic switches for connecting the
sections thereof with the feeder, and means
carried by the car for breaking the motor-
circuit when one of said switches fails to
open.

6. In an electric railway, the combination
with the feeder, of a sectional conductor,
electromagnetic switches for connecting the
sections thereof with the feeder, and an

electromagnetic switeh on the car which opens-

the motor-cireuit when an electromagnetic

" switeh fails to open.
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7. In an electric railway, the combination
with the feeder, of a sectional conductor,
electromagnetic switches, a car-motor, a col-
lector, a switch between the motor and col-
lector, a- test-contact, a controller connected
to the test-contact and. with the motor and
ground, and a coil in the connection between
the controller and test-contact, which coil
opens the switch between the motor and col-
lector when the test-contact engages a con-
duector-section which is connected to the
feeder. )

8. In an electric railway, the combination

662,049

with the feeder, of a sectional conductor,
electromagnetic switches for connecting the
sections thereof with the feeder, coils in series
with the car-motors for keeping said switches
closed, and coils in shunt to the ear-motors
and codperating with said series coils to close
the switehes.

9. In an electric railway, the combination
with the feeder, of a sectional conductor,
electromagnetic switches for connecting the
sections thereof with the feeder, means for
energizing said switches to hold them closed,
and means colperating therewith to close
said switches. '

10. In an eleetric railway, the combination
with the feeder, of a sectional working con-
ductor, electromagnetic switches for connect-
ing the sections thereof with the feeder, coils
for the switches and connected with the sec-
tions of said working conductor, an auxiliary
sectional conductor, coils for the switches
and connected with the sections of said aux-
iliary conductor, and a collector carried by
the car and adapted toengage a working-con-
ductor section and an auxiliary-conduector
section simulianeously to close a switch, and
then immediately pass off from the auxiliary-
conductor section.

11. In aneleetricrailway, the combination
with the feeder, of a sectional working con-
ductor, electromagnetic switehes for connect-
ing the sections thereof with the feeder, an
auxiliary sectional conductor, the sections of
which are laterally disposed with respect to
the sectional working conductor, two coils for
each switch and connected with the sections
of said sectional conduectors respectively, and
a collector carried by the car and having a
longitudinal portion adapted to engage the
sections of the working conductor, and a
transverse portion adapted to engage the sec-
tions of said auxiliary eonductor.

Signed at New York, in the counfy of New
York and State of New York, this 31st day of
August, A. D. 1892.

GRANVILLE T. WOODS.

Witnesses:
W. S. HANFORD,
A. J. FEILDS, .
L. E. Woobs.
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