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To all whom it may concern:

Be it known that I, SaMuEL MARSH Young,
a citizen of the United States, residing at New
York city, county and State.of New York,
haveinvented certain new and useful Im prove-
ments 1n Electric Signaling Systems, of which
the following is & specification. o

My invention consists in a signaling system
especlally adapted for use on electric railways
where the motive power employed is a source
of direct-current energy. -

The object of my invention is to provide
means whereby the condition of any section

~of the railway may be visibly, audibly, or oth-

erwise indicated-—as, for instance, through

the operation of semaphore-arms, bells, lights,

&c.—or whereby the speed of movement of any

car or cars upon the railway may be modified |

upon entering or leaving any section of such

rallway—as, forinstance, by automatically va-

rying the resistance of the motor-circuit.
Variousattempts have heretofore been made

todesign a block-signaling system for electric

- railways wherein the various signaling de-

25

30

35

40

vices are adapted to be operated by the move-
ment of a car into or out of a block, but
without success, owing to the fact that it has
been found practically impossible to control,
throngh the movement of the car, any device
or devices deriving their motor energy from

the same source of power as that which im-

parts motion to the cars.

In order to accomplish the desired result, I
havedevised a system where the motive power
for the cars is a source of direct current and

for the signaling system a source of alternat-

Ing current. | . ~,
Considered broadly, my improved system in-
volves the employment of an alternating cur-

rent transmitted along the conductors convey-

ing the direct current and adapted to ener-
g1ze, except when shunted by the movement
of a car in a block, signaling or other devices
located in the block.

. My invention also contemplates the employ-

ment of condensers, choking-coils, or the like
whereby the direct currentand the a] ternating
current transmitted along the same conductors
will not interfere or in anywise affect each

wise.

other or

ow 1n pathsother than those in which

they are designed to operate. |

Described in other terms, myinvention con-
sists, broadly, in providing means for operat-
ing an electric-railway system by a direct cur-
rent, as is usual, and signaling or other simi-
lar devices by an alternating current and utiliz-
Ing the movement of the cars actuated by the
cdirect current to control the movements of the
devices actuated by the alternating current.

My 1mproved signaling system may also be
used for other purposes, and I wish it under-
stood that I consider myself to be the first to
suggest and show how an alternating current

‘may be impressed upon a direct current and

transmitted through the conductors upon
which a direct current is flowing and utilized
through devices actuated by the direct current
to actuate mechanism for signaling or other-

The accompanying diagram will serve to
illustrate my invention. -

Referring to the diagram, 5 indicates a
source of direct-current energy for operat-
ing the cars upon the railway. This source
of energy may be a dynamo, storage battery,
or other source of electric energy adapted to
generate the required current. In the pres-
ent case we will assume for the purposes of
description that the dynamo will generate the
usual five-hundred-volt current and in quan-
tity sufficient for the purpose of the number
of cars in use. The dynamo is shown as con-
nected through one terminal, 5% to one of the
main conductors 6 of the system, which con-
ductor may be the rails or an independent
conductor. - The opposite terminal, 5”, of the
dynamo is connected through a choking-coil
7 with the opposite main or feeder conductor
8. Arranged over the railway is a sectional
contact-conductor 9. In the diagram this con-
ductor is shown as divided into three.sec-
tions, thereby forming the three blocks A B (.

“This conduetor may be arranged in any de-

sired position relative to the railway. The
contact-conductors 9 are each connected to
the main feeder-conductor 8 through a con-
auctor 10, in which is interposed a reactance
device 11.




12 indicates a car provided with the usual
trolley or other form of moving contact 13,

~adapted to contact with the sectional conduc-
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tors 9; 14, motor upon the car. Moving con-
tact with the main conductor or track 6 may
be effected through the wheels 15 of the car
or through aseparate contact device 16.  Lo-
cated between the contacts 13 16 is a choking-
coil 17.

The description so far as given has re-
lated wholly to the arrangement of the cir-
cuit through which the power which actuates
the car or cars is transmitted and presents no
points of novelty:

I will now describe the mechanism which 1s
used in connection with such system for con-
trolling the signals or other devices.

18 indicates a source of alternating cur-
rent—for instance, an alternating dynamo.

We will assume for the purposes of the pres-

ent case that the electromotive force trans-
mitted from this dynamo corresponds to that
of the dynamo 5—. «., five hundred volts.
The electromotive force employed, however,
will depend upon the total resistance pre-
sented by the line and the devices in the
line through which the current may be trans-
mitted. The quantity of current transmitted
will depend upon the energy necessary to
move the devices adapted to be actuated by
such alternating current. We will assume
for the purposes of the present case that the
energy required is one ampere. The dynamo
18isconnected through one terminal, 18, with
the conductor 6 and through the opposite
terminal, 18", with one terminal of a con-
denser 19. The opposite terminal of the con-
denser is connected to the main feeder-con-
ductor 8. Mounted on the car 12 1s a con-
denser 19, connected through one terminal to
the contact 13 and through the opposite ter-
minal to a contact 16", movable in relation to
conductor 6. TLocated in each of the blocks
A B C is shown a signaling device, which in
the present instance consists of a pivotally-
supported semaphore-arm 20. Afttached to
the rear of this arm is a rod 21, which forms
a part of the core of a solenoid 22. Con-

nected to the terminals of this solenoid are

the contact-plates 23 23

24 indicates a battery or other source of
electrical energy. Mounted over the contacts
28 23 is a pivotally-supported bridge-piece
95, and situated over such bridge-piece 18 a
magnet 26. The terminals 27 27 of this mag-
net are respectively connected to the con-
ductor 6 and to one terminal of the reactance
coil 28. The opposite terminal of this react-
ance coil is connected to one terminal of a
condenser 19°. The opposite terminal of this

~ condenser is‘connected to one section of the

65

contact-conductor 9.

In the drawings the semaphore-arms in
blocks A and C are shown in the ¢lear position
and in block B in the danger position.

tional conductor 9 and the magnets 26.
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The signaling device shown is merely for
the purpose of illustration. Any other suit-
able device which will give a visible or au-
dible siognal may be employed, or instead
of using such a device I may use a device
adapted to modify the motion of the car. 1
have not shown any such deévice, as 1t 1s now
well known in the art. -

The general operation of my devicé is as
tollows: The cars on the line will be operated

livered through feeder-conductor 8, sectional
conductors 9, motor 12, conductor 6, back to
dynamo, as is usual. The signaling devices
will be actuated by the current flowing from
dynamo 18, delivered through feeder-con-

ductor 8, sectional conductors 9, magnets 26,

conductor 6, back to dynamo, which current
acts, as is shown in blocks A and C, to actu-
ate the magnets 26, lift the bridge-pieces, and
open the path between contacts 23 23" and al-
low the semaphore-arms to drop to " safety.”
In the case of the block B the current passes
from dynamo 18, feeder -conductor 8, sec-
tional conductor 9, contact 13, condenser 197

contact 16% conductor 6, back to dynamo, or,

in other words, the current from the dynamo
18 is shunted around the signaling device 1n
block B. -

The purpose of using the choking-coils 7
17, which are provided with laminated cores,
is to prevent the alternating current from the
dynamo 18 finding paths through either the
direct-current generator 5 or motor 12 upon
the car.

The object of using the condensers 19 19
19" is to prevent the current from the direct-
current dynamo 5 finding a path through the
alternating dynamo 18, around the motor 12,
or through the magnets 26.

The object of using the reactance coils 11
98 is to cut down the current from the alter-

by the direct current from the dynamo 5, de-
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nating generator 18 before reaching the mag-

nets 20.
It will be understood without further de-
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seription that the choking-coils provided with

laminated cores will act to stop the flow of
an alternating current while presenting little
resistance to the passage of a direct current,
and, further, that the condensers, while pre-
senting no practical resistance to the flow ot
an alternating current will totally stop the
flow of a direct current.

1 have shown reactance devices as included
between the feeder-conductor 8 and the sec-
tional conductor 9 and also between the .Icse]e-

do
not wish to limit myself to the use of two re-
actance coils in series, as shown, as it may be
found in practice that only one 13 necessary.

1 make no claim in this application for the
method of operation described, as the same
has been made the subject of United States
Letters Patent No. 757,537, granted April 19,
1904. ' |

115

120

125




10

15

20

25

30

35

A0

45

50

55

6o

05

762,

-
= -

Having thus described my invention, I
claim— _ |

1. A signaling system comprising a source
of direct current, a source of alternating cur-
rent, a common feeder and a common return
tor both currents, motor-vehicles actuated by
the direct current, signaling devices actuated
by the alternating current, and means con-
trolled by the movement of the motor-vehicle
for controlling the movement of the signaling
devices. -

2. A signaling system comprising a source
of direct current, a source of alternating cur-
rent, a common feeder and a common return
tor both currents, motor-vehicles actuated
from the source of direct-current energy, sig-
naling devices actuated from the source of al-
ternating-current energy, and means carried

by the moving vehicles and adapted to shunt

the alternating current around the signaling
devices. - '

3. A signaling system comprising a source
of direct-current energy, a source of alter-
nating-current energy, main conductors con-
nected to said source of energy, a choking-
coil 1n series with the source of direct-current
energy, a condenser in series with the source

ofalternating-currentenergy,sectional feeder-

conductors connected to one of said main con-
ductors, signaling devices connected to the
other of said main conductors, and to said
sectional conductor, cars actuated by the cur-
rent from the direct source of energy, and
carrying means which will shunt the alter-
nating current around the signaling devices.

4. A signaling system comprising two
sources ot electric energy delivering currents
differing in character, a system of conductors
Involving a sectional feeder and a common
return for both currents from said sources of
energy, motor-vehicles actuated by the cur-

rent from one of said sources of energy, sig-

naling devices connected across the sections
of the feeder-conductor and the common re-
turn and actuated by the current from the
other source of energy, means in said system

of conductors for maintaining electric sepa-

ration of the two currents transmitted, and
means carried by the moving vehicles for
shunting the current used to operate the 310
nals around any one of the signals.

5. A signaling system comprising a source
ot direct-current energy, a source of alter-
nating-current energy, a distributing-cireuit,

branch circuits leading from said distributing-

circult provided with means which prevent
the passage of a direct current, but permit

“the passage of an alternating current, signal-

Ing devices in said branch circuits adapted to
be actuated by an alternating current, a mov-
Ing vehicle in said cdistributing-circuit, means
on sald vehicle for establishing contact rela-
tion between said source of direct current and
sald source of alternating current, and means
for distributing said collected currents, the
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direct current through a motor and the alter-
nating current through a path around the mo-

tor, and both of said currents back to their
sources of production. -

6. A signaling system comprising two

sources of current differing in character, a sys-
tem of distributing-conductors over which
both currents are transmitted and formed in
part by both rails of arailway, a motor-vehicle
on such rails, a series of signaling-circuits
over which only one of such currentsis trans-
mitted, signaling devices in said signaling-cir-
cuits, means for maintaining the electric sepa-
ration of the two currents and confining their
individual action to certain apparatus: one
current to the operation of the motor-vehicle
anc the other to the operation of the signals:
together with means carried by the vehicle
for cutting a signaling device out of circuit,

7. A signaling system comprising a source
of direct-current energy, a source of alternat-
ing-current energy, a sectional working eir-
cult, a series of branch circuits connected to
sald working circuit, signaling devices in said
branch circuits, a motor-vehicle in said work-
ing circuit, means for transmitting the direct-
current energy to the motor-vehicle, means
for transmitting the alternating-current en-
ergy to the signaling devices, and the inter-
posect means whereby the direct and alternat-
ing currents will be limited to certain defined
paths. |

3. A signaling system comprising two

sources of electric energy differing in charac-
ter, a distributing - circuit for the currents
from said sources of energy, formed in part
by both rails of the railway, motor-vehicles
actuated by the current from one source of
energy, signaling devices in said distributing-

“circuit, electrically independent of each other

and adapted to be operated by the current
from the other source of energy, means for
effecting and maintaining the separation of
the two currents generated and celivering said
currents to the respective apparatus designed
to be operated thereby, a moving vehicle-car-
rying means for electrically isolating a signal
when such car moves into the portion of the
distributing-circuit in which said signal is lo-
cated. . |
9. A signaling system comprising two
sources of current differing in character, a
feedaer-conductor connected to both sources of
current, rails connected to both sources of
current, sectional working conductors con-
nected to the feeder-conductor, signaling de-
vices connected across the sectional conduc-
tors and the rails, moving vehicles, on the
rails carrying contact devices which coact
with the sectional conductors, means for dif-

ferentiating said currents between the motor-

vehicles and the signaling devices, and means
carried by the motor-vehicles for electrically
1solating a signaling device when the contact
device carried by the vehicle is brought in
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contact with the sectional conductor across
which and the rails such signaling device 1s
connected.

10. A signaling system comprising two
sources of energy differing in character, a
working circuit of which the rails forma part,
and over which the said currents differing in
character are transmitted, means for dividing
said working circuit into blocks, a signaling
device in each block, a moving vehicle, means
for differentiating the currents differing 1n
character between the signaling devices and
the moving vehicle, and means for cutting a
sional device out of circuit as a vehicle moves
into a block.

11. A signaling system in which each of the
track-rails separately serve as uninterrupted

762,370

return-conductors to the sources of energy for
the current employed to operate the vehicles
and the current employed to operate the sig-
nals of said system. "

12. A signaling system divided into a series
of blocks and in which each of the track-rails
separately serveas uninterrupted return-con-
ductors to the sources of energy for the cur-
rent employed to operate the vehicles and the
current employed to operate the signals of
sald system. |

In testimony whereof T affix my signature in
the presence of two witnesses.

SAMUEL MARSH YOUNG.

Witnesses: '

J. K. PEARSON,
Frang O’CONNOR.
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