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To all whom it may concern: .

Beitknownthat we, SaAmurL Marsa YOoUNG
and Frrzoocu TOWNSD‘\TD citizens of the
United States, residing at New York city,
county and State of New York, have invented
certain new and useful Improvementcs 1n Klec-
tric Swnalmo Systems, of which the follow-
Ing 18 a specification.

The invention relatesto an automatic block-
signaling system for electric railways.

In prior applications filed in the name of
Samuel Marsh Young, Serial No. 144,548,

February 21, 1903; Serial No. 154,275, Apml
25, 1903; Serial \Io 160,086, June 4, 1903,

there is descl ibed a system ot automaticblock-

- signaling for electric rallwavs embodying two

sources of current differing in character, out-

going feeder-conductors leadlnﬂ‘ therefrom, a

trackway formed of two rails, dlwded 1nto a
series of sections, means for creating a differ-
ence of potential between the rails of each
section, a signaling device in each section nor-
mally enermzed bV such dlﬁerence of poten-
tial and held thereby in the ‘‘clear.” position
and deénergized to move to the ‘‘danger?”
position and be maintained 1n such position
when a car moves into a section, and means
introduced between separated ends of one rail
of each section for electrically separating ad-
jacent sections, so far as relates to the cur-
rent employed to actuate the signaling devices
1n sald sections, but which permit both rails
of all of the sections to serve as a common
return for both currents. |

QOur present invention, while it may be said
to embody the general principle of operation
set forth 1n the a,l)ove mentioned applications,
differs therefrom in the following particu-
lars: |

First. Instead of using two sources of elec-
trical energy-generating currents differing in
character we may use a single source of ele(,—
trical energy or two sources of electrical en-
ergy of the same character but differing 1in
phase or frequency. .

Second. Instead of creatmﬂ* the required
difference of potential between the opposite
rails of each section by means of a

single ; ergy are employed.

transformer having its primary connected
across the source of energy and its secondary 350

across the rails we create the required po-
tential in a block by means of two transform-
ers, which have their primaries connected in
parallel across the source of energy and their

seconcaries wound in opposition and connect- 55

ed in parallel across the rails. A pair of trans-
tormers are located at each end of a section.
with their secondaries connected in series

across the divided endsof one rail of adjacent
Sectlons

transformer in each block having its primary

- connected across the source of energy and 1ts

secondary across the rails.
Third. Instead of using a relay device in

each section, which serves to open and close a 65

local eircuit, and thus control the movement

of the SIgnalmg device in one direction, we

employ a motor device having one member

connected across the source of energy and the
other member across the rails of the section. 70

The advantages of the present arrangement
of parts over those described in the applica-
tions above mentioned are: (¢) The number
of sources of energy or currents used may be

decreased; (b) the electrical individuality of 75

the Sectlons so Tar as relates to the current

used to operate the signaling devices is more

distinect; (¢) theamperage of the current trans-
mitted to the rails for operating tlie signals

1n each section may be lar gely increased with- 8o

out correspondingly increasing the difference
of potential between the rails; (d) the em-

ployment of a rela,y and local clmmt is done
away with.

The accompanying diagrams will serve to 35

illustrate our invention. |

Figure 1 1s a diagram-showing the e'eneml
arrangement of the system where one sour ce
of altern%tmo current 1s employed. Fig.

1S a cory eqpondmv diagram showing the same 9o

ogeneral arrangement Wlth the dddlmon of re-
sistance in the circuits of the current-trans-
fmmlnw devices. Fig. 3 is a diagram show-

ing the general arrangement of the system
where two sources of dltel nating-current en- 95
- Fig. 4 1s a similar dia-

We may also make use of another 6o
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oram showing the general arrangement of the
system where one source of chrect current and
one source of alternating current are em-
ployed. Fig. 5 is an enla,ro‘ed view of a por-
tion of the rail-bond used in the construction
shown in Kig. 4.

Referring to the diagrams, in Figs. 1 and
3 the tr ackwav 1S shown S dWld@d into Tour
sections A B C D, in Figs. 2 and 4 into three
sections A B C. Mamteqtlv, the number ot
sections will depend upon the length of road,
and the length of each section may be such as
desired.

10 indicates an alternating generator con-
nected in Figs. 1, 2, 3 across the feeder-con-
ductor 11 and two track-rails 12 13. In Figs.
1 and 2 the generator 10 is assumed to be of
sufficient capacity to operate the car-motors
and the signaling devices and in Fig. 3 to op-
erate the car-motors. In Figs. 3 and 4 a sec-
ond alternating generator 14 is shown con-
nected across the feeder-conductor 15 ‘md the
track-rails 12 18. The generator 14 1s as-
sumed to be of sufficient capacity to operate
the signaling devices. In the construction
ShOWIl in I‘lﬂ 3 the generators 10 14, while
both alternatmg generators, may h&we their
currents differentiated either as to phase or
frequency—as, for instance, one generator
may deliver a current of twenty- five cycles
and the other one hundred or more cycles.
It will be understood by electricians without
further description that a phase or the phases
of one current may be used to operate the
car-motors and a phase or the phases of the
other current to actuate the signaling devices
or a current of one frequency to operate the
car-motors and that of the other frequency to
operate the signaling devices and that there
will be no intermingling of such currents, or,
in other words, that each current will per-
form its office irrespective of the other and
irrespective of the fact that both are 1m-
pressed upon the two rails of the system as a
cominon return.

16, Fig. 4, indicates a direct-current gen-
erator connected across the feeder-conductor
11 and the two rails 12 13.

17 indicates a car carrying a motor 18, one

terminal of which is connected to the axle 19,

on the ends of which are the wheels 20.

In the construction shown in Figs. 1 and 2
the alternating current from the generator 10
actuates the car-motors, creates the difference
of potential between the rails, and actuates
the signaling devices. In the construction
shown 1n Fw 3 the generator 10 actuates the
car-motors and the oeneratm 14 creates the
difference ot potential between the rails and
actuates the signaling devices. In the con-
struction shown in Iig. 4 the direct-current
oenerator actuates the car-motors and the
alter nating-current generator 14 creates the
difference of potentml between the rails and
actuates the signaling devices. The electrical -
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individuality of the sections A B C D of the

trackway is obained in the manner which we
will now proceed to describe.

In the former applications referred to a re-
actance-bond was interposed between the ends

of the rail 18 of adjacent sections, and, fur-
ther, a reactance cross-bond was used. The
effect of using the reactance-bond between the
ends of the rail 13 was twoftold: first, to 1n-
crease the electrical resistance and reactance
of the rail 18 as a whole, and, second, to set
up a reactance between adjacent sections of
the rail 138, and thus prevent the passage of
an alternating current from one section to the
next—as, tor instance, from A to B—while
permitting the passage of the power-current
used to operate the car-motors. Thisdevice in
practice proved to he satisfactory, but 1s open
to the objection that the total resistance of
the rail 13 to the power-current 1s greater
than that of the rail 12, or, 1n other wordsj
the reactance-bonds interposed an impecdance
in the return-path of the currents to the gen-
erator or generators. In the present case
there is substituted for each reactance-bond
two transformers 21 22, the primaries of
which, 23 24, are connected in parallel across
the feeder-conductor 11 and one rail 12, Kigs.
1 and 2, or, as shown in HFigs. 3 and 4, in
parallel across the feeder-conductor 15 and
the rail 12. The secondaries of these trans-
formers, 25 26, are wound in opposite direc-
tions on the transformers 21 22 and connected
to the ends of the adjacent sections of the
rail 18. In all of the ficures each secondary
makes a minimum of one turn around the
core of the transformer. The object of using
one turn Is to avoid the impedance effect
due to a number of turns, especially where
the power-current is an alternating current.
In cases where the power-current is a direct
current the number of turns may beincreased
with a corresponding cecrease in the amount
of iron in the core of the transtormer. The
arrangement shown also greatly diminishes
any magnetization of the cores of the trans-
formers 21 22 by the power-current used to
operate the car-motors. A conductor 27 con-

nects a central point between the secondaries
25 96 with the rail 12. It will be observed

that the secondaries are in parallel across the

rails 12 13 and in series between the ends of
adjacent rails 13. A third transtormer 28 1s
also employed 1n each section, having its pri-
mary 29 connected across, in Figs. 1 and 2,
the feeder-conductor 11 and the rail 12, or,in
Figs. 3 and 4, across the feeder-conductor 15
and the rail 12 and 1ts secondaw 30 across
the rails 12 13.

It will be seen from the above that there
are three transformers in each section—:u. e.,
in section B, for instance, the transformer 22
at the left, transformer 21 at the right, and
transformer 28 in the section—and that the
difference of potential between the rails 1213
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1s derived from the secondaries of this trans-
tormer, and, further, that the transformers
21 22, whether located adijacent at the end of

a section or separated by the length of a sec-
tion, are wound to oppose each other. 1t will
further be observed that if the conducting
capacity of the secondaries of the transform-
ers 21 22 1n series is made equal per unit of
length to that of the rail 13 the rail. in fact,
will act as one continuous rail and present,
approximately the same resistance to the pas-

sage of the power-current used tooperate the |

motors as 1s presented . by the rail 12, or, in

other words, the effect of the construction 1S

to Increase the conducting capacity of the

rails 12 13 over that of a system where react-

ance-bonds are used instead of transformers.

It desired and in order to prevent absolute
short-circuiting of the secondaries of the trans-
formers 21 22 98, resistance 31 may be intro-
duced in such secondaries, as shown in Fig. 2,
and a similar resistance 32 may, if desired, be
introduced in the primaries. Instead of using
such resistance in the secondaries we may use
thearrangementshownin Figs.4and 5. Inthis
arrangement a sleeveof iron 38 is placed over
the secondaries 25 26 30. Magnetic whirls
are set up 1in this sleeve concentrically to the
secondary winding,thereby producing a coun-
ter electromotive force, which causes a drop in
the voltage and prevents a dead short-circuit.
The sleeve therefore acts as an impecdance,
the effect being the same as putting a resist-
ance or reactance in the primary or second-
ary windings. |

It now remains to describe the signaling
cdevice employed in each section.
be constructed in a variety of ways. Pref-
erably we prefer to use an electromotor 84.
The field-magnets 85 of this motor are con-
nected across the rails 12 18 and its armature
ob across in Kigs. 1 and 2, the feeder-con-
cluctor 11 and the rail 12, and in Figs. 3 and

4 the feeder-conductor 15 and the rail 19.

Connected to the armature of this motor is a
crank 37, which is connected through a link
38 to a counterweighted semaphore-arm 39.

~ The operation of the system is as follows:
Normally —that is, when no car is on 9 Sec-
tion—a difference of potential is created be-
tween the rails 12 13, which excites the field-
magnets 35 of the motor 34, and as the arma-
ture 36 of the motor is also excited a turning
movement results, which pushes the sema-
phore-arm to the danger position shown in
sections B D of Figs. 1 and 8 and C in Figs.
2 and 4. When a car moves into a block,
the secondary 30 of the transformer 28 1is
short-circuited by means of the wheels 20 and
axle 19, thereby destroying the ditference of
potential between the railsand, in effect, short-
circuiting the field-magnets 35 of the motor
5d. At this time the counterweight on the
end of the semaphore-arm acts and brings the
arm to the danger position shown in sec-

This may

tion Cof all four figures. The car as it moves
1n the block varies the resistance of the see-
ondaries of the transformers 21 292 at OPPO-

site ends of the block, but not sufliciently so

to materially affect the opposing action of the

transtormers 21 22, disposed at opposite ends
of each section.

In this specification we. have used the ex-

~pression ° differing in character” as referring

to the currents transmitted from the genera-
tors 10 14 14 16—that is, two currents differ-
Ing in phase, two currents differing in fre-

quency, two currents one alternatine and the

other direct—as differentiated from the ex-

pression  differing in strength” as applied
to two currents. -

Having thus described our invention, we

claim—

1. A system of automatic signaling for elec-

tricrailways, comprising a generator, a power-

circuit including the rails of the trackway as
a return, a trackway divided into a series of
sections by dividing one rail and introducing
between its separated ends a conductor which
torms the secondary of two transformers con-
nected in series, and said secondaries in par-
allel across the rails, said arrangement being:
such that one transformer of each pair will
be included in adjacent track-sections.

2. Asystem of automatic signaling for elec-
tricrallways,comprising a generator, a power-
circult including both rails of the trackway,
a trackway having one continuous rail and
one sectional rail, a pair of transformers lo-
cated at each division of the sectional rail,
sald transformers having their primaries
wound in opposition and connected in parallel
across the source of energy and the continuous
rail, and their secondaries wound in OPPOSI-
tion connected in series across the divisions
of the sectional rail and in parallel across the
sectional and the continuous rail, means for

creating a difference of potential in each sec-

tion of the trackway, and a signaling device
in each section normally excited by such dif-
terence of potential but adapted to be short-
circuited when a car moves onto a section.

3. In anautomatic signaling system such as
described, a trackway consisting of a contin-
uous rail and a sectional rail, means for cre-
ating a difference of potential between the
ralls, and means at the end of each section
tfor limiting such difference of potential to the

‘section within which it is ereated, said means

consisting of pairs of transformers having
their primaries and secondaries wound in op-
position and connected in parallel respectively

-
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across the source of energy and the continu-

ous rail, and the continuous and sectional rail.

4. A system of automatic signaling for elec-
tric railways, comprising two sources of elec-
tric energy, a trackway divided into sections
and electrically connected to one terminal of
each generator, conductors leading from each

generator along the trackway, one of said

I 25
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conductors serving as a contact-conductor, a

transformer in each section of the railway
and having its primary connected across one
of said sources of energy and one of the rails
of the trackway and its secondary across both
rails of the trackway, and transformers lo-
cated 1n each section having their primaries
wound in opposition and connected across one
source of energy and one track-rail, and thelr
secondaries wound in opposition and connected
across adjacent sections of one rail and 1n
parallel across both rails, and a signaling de-
mce in cach section.

In an electric railway and signaling sys--

tem the combination of two sources ot elec-
trlcal energy differing in character, a track-
way divided into sections and electrlcallv COn-
nected to one terminal of each source of en-

774,813

eroy, a contact-conductor arranged along the
ailway and fed from one source of energy,

and means fed from the other source of en-

ergy for creating a difference of potential be-

tween adjacent ends of one rail of each section

of the trackway and for exeiting counter-cur-
rents, which will prevent the diﬁeremce of po-

tential excited in one section from flowing to

the adjacent section, and a signaling demce n
cach section controlled by the difference of

potential between the rails of the section.

In testimony whereof we affix our signatures 3o

in the presence of two witnesses.

SAMUEL MARSH YOUNG.
FITZHUGH TOWN SEND.
Withesses:
J. . PEARSON,

Fravg O’CONNOR.
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