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Lo all whom it may concern.:

Be it known that I, ALEXANDER CHURCH-
WARD, a clitizen of the United States, residing
in the city, county, and State of New York,
haveinvented certain new and usefu] I prove-
ments in Electric
lowing is a specification.

This invention relates to electric railways,

or sectional third-rail electric rallways.
The object of this invention is to produce

an efficient blocking system whereby a rear

section of the sectional conductor is deprived

‘of current when a car is on the next section in

advance,

My invention consists of means applied to a
electric-railway system

sectional - conductor
having the sections of its sectional conductor
normally connected to the feeder through

switches adapt-
of the sectional

on the section next in advance and to main-
tain sald rear section thus deprived of work-

Ing current independent of the current fow-

ing through the switch controlling said ad-

vance section. _ .
In the accompanying drawing I have illus-
trated diagrammatically a sectional-conductor

electric railway constructed and arranged to
act as a blocking system in accordance with

my invention.
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Referring now to the figure of the drawing,
A represents the feeder from a source of cur-
rent-supply, said feeder being connected to
the successive sections F', F*, and F® of the
sectional conductor by means of the electro-
magnetically-actuated switches (V, C?, and C*.
The said switches are maintained normally in
a closed position against the action of the

springs /7, /% and £, respectively, by means

ot the electromagnets or solenoids ¢y ¢*, and ¢°,

which are contained in local circuits in series
with a local source of power, such as storage
batteries E', E* and E°. The local circuits
are controlled by the movable members or
armatures ¢', g°, and ¢°.of the relays B, B’
and B the actuating-coils 4, 0°, and 4° of said

~\

Railways, of which the fol-

to sectional-conductor

—

relays being connected in series with the main

switches C'; C? and C°, respectively. Each

ot sald relay-armatures is adapted to open one

of said local circuits whenever the actuating-
coll of the relay is energized. Catches or dogs
D', D% and D which are operated by means
of the actuating-coils &', @ and & against the
action of the springs 4, A% and °, respec-
tively, are employed to hold the armatires g,
7% and ¢° in position after they have been
moved to open the local circuits by their ac-
tuating-coils. Kach of the catch - releasing
colls &', d%, and @’ is connected between tha
teeder A and the advance section.

Each of the main switch-actuating coils ¢,
¢yand ¢’ is controlled by the relay, the actu-

ating-coil of which is in series with the main

switch of the next section in advance. For
nstance, the actuating-coil ¢ of the main
switch C' is controlled by the relay B? the ac-
tuating-coil 4° of which is: in series with the
switch C°, which controls the connection he-

tween the feeder A and the section F? of the
sectional conductor.

The collector-shoe carried

by the car isrep-

resented by 1, the motor-controller on the car

| by

2, the car-motors by 3, and the car-whee]
through which the return-circuit is completed
1s represented by 4.

The operation of thesystem will now be cle-
scribed. Considering the car to be moving in
the direction indicated by the arrow and talc-
Ing current from the section F* of the sec-
tional conductor, the circuits may be traced
as follows: the car-motors recelving current
from the feeder A through the actuating-coil
b° of the relay B the electromagnetically-ac-
tuated switch (7, section F* of the sectional
conductor, collector-shoe 1, controller 2, Mo-
tors 3 to the car-wheel 4 and return, it be-
ing understood that the switch (2 is normally
maintained in its closed position by meansof
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the actuating-coil ¢* against the actlon of the

spring f~, since the armature of the relay B®
1s normally in such position as to maintain
the local circuit through the battery E* and
the said actuating-coil ¢* closed. While the

current 1s flowing through the actuating-coil
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* of the relay B* the armature of said relay
is actuated to open the local circuit, which 1n-

cludes the switch-actuating coil ¢, thereby de-

energizing the said coil ¢ and allowing the
switeh (¥ to open by the action of the spring

working current—that is, current of sufli-
cient strength to operate the motors of a car
on the section F'—and any car or train ap-
proaching the car which is now taking cur-
rent from the section F* will be deprived of
working current immediately upon reaching
the section F'. As the car now on section I~
moves forward onto the section F?, the circuit
through the relay-actuating ‘coil 4° and the
switch C? being broken, the said relay-actu-
ating coil #* will be deénergized and the ar-
mature of the relay B* will be moved by the
spring 4%, so as to close the local circuit
through the switch-actuating coil ¢/, thereby
permitting the section ¥’ to be returned to
its normal condition, directly connected to
the feeder through switch C' and the low-re-
sistance coil 0. ' '
In order to render this system more posi-
tive in its action and also to have. it act effi-

ciently as a blocking system when a train

stops at a station or if for any other reason

~the circuit through the motors while the car
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ison the section F” is opened in such a man-
ner that the current flowing through the re-

lay-actuating coil 4* is insufficient to maintain
the armature of the relay B’ 1in its open posl-

tion acainst the action of the spring A%, the
catch or dog D? is provided to hold the said
armature in its open position until the car
leaves the section F%. Immediately atter the

qaid armature is opened against the action of
the spring %* the said catch operates to main-

tain it in its open position independent of the
current flowing through the coil 4. -When
the car moves onto the advance section I’ a
circuit is completed from the feeder A through

the catch-releasing coil ¢”, resistance R, con--
ductor-section F?, through the collector-shoe.

1 and the car-motors to the return, thus op-
erating the catch D? against the action ot the
spring 7 to release the armature of the relay
B? and close the local circuit through the
switch-actuating coil ¢ of the switch C'. The
catch-releasing coils should be of high resist-
ance to prevent the advance sections from be-
ing supplied with working current through
said coils. As an additional safeguard the
resistance R may be inserted in circuit with
said catch-releasing coils, as illustrated in the
ficure of the drawing.

T do not, wish to be limited to the specific
details of the system herein shown and de-
seribed, since a number of modifications can
be made therein without departing from the
spirit and scope of my invention. For in-
stance, the current which is utilized in the lo-
cal circuits containing the storage batteries

65 B, E?, and E° could be obtained from a shunt-

This operation deprives the section F' of

771,533

circuit from the feeder to ground or from any

other desired source of supply. -
What T claim as new, and desire to secure

by Letters Patent of the United States, 1s—

1. In a railway system, a sectional conduc-
tor, a feeder, electromagnetically-actuated

switches for connecting the sections of said
conductor to said feeder, means for maintain-

ing said switches normally closed, means for
causing a rear section of said sectional con-
ductor to be deprived of working current when

‘a car is on a section in advance, and means for

maintaining said rear section thus deprived ot
working current independent of the current
flowing through said advance section until the
car has left said advance section.

9. In a railway system, a sectional condue-
tor, a feeder, electromagnetically - actuated
switches for connecting the sections of. sald
conductor to said feeder, means for maintain-

ing said switches normally closed, means tor

causing a rear section of said sectional con-
ductor to be deprived of working current
when a car is on a section in advance, means
for maintaining said rear section thus deprived
of working currentindependent of the current

flowing through the section in advance until

the car hasleftsaid advance section, and means
for permitting said rear section to be returned
to its normal condition when the car moves
onto the second section in advance.

3. Inanelectric railway, asectional conduc-
tor, a feeder, and-electromagnetically-actuated
switches for normally connecting the feeder
to the sections of said conductor,the actuating-
coils of each of said electromagnetically-actu-
ated switches being controlled by a relay the
actuating-coil of which is in series with the
switch of the next section in advance, where-
by each switch-actuating coil 1s deénergized
when current is being taken from the next
section in advance. _

4. Inan electric railway, asectional conduc-
tor, a feeder, electromagnetically - actuated

switches for connecting the feeder to the sec-

tions of said conductor, relays for controlling
the actuating-coils of said electromagnetically-
actuated switches, the actuating-coil of each ot
said relays being in series with the switch of
the next section in advance whereby a rear
section of said sectional conductor is deprived
of working current when current is being
talken from said advance section, and inde-
pendent means for maintaining said rear sec-
tion thus deprived of working current until
the car passes onto a section in advance ot
said advance section. |

5. In an electricrailway, asectional conduc-
tor, a feeder, electromagnetically - actuated
switches for normally connecting the feeder
of the sectionsof said conductor, local circuits
in each of which the actuating-coil of one of
said electromagnetically-actuated switches is
located, a relay for controlling each local cir-
cuit, the actuating-coil of each relay being in
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series with the switch of the next section in | tion of the relay-actuating coil, and means for
advance whereby the switch-actuating coil in releasing said catch. o IO
the local circuit controlled by each relay is de- In witness whereof I have hereunto set- my
energized when currentis taken from the next | hand this 17th day of February, 1903.

5 section in advance, a catch for holding the ALEXANDER CHURCHWARD.

~armature of each of said relays in such posi- Witnesses: | ' -

tion asto maintain the local cirenit controlled - M. L. Corriv,
by each relay open independent of the opera- - L. C. Foss.
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