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To all w]wm it ma Y COncern:
Be it known that I, JACOB' B. STRUBLE, a

- ¢itizen of the United St&tes residing at VVI].-

10

20

30

35

40

50

kinsburg, in the county of Alleﬂ*heny and
State of Pennsylvania, have invented or dis-
covered certain new and useful Improve-
ments in Slﬂ'nalmg, of which improvements
the following is a specification.

The mventlon described herein relates to
certain improvements in signaling for electric
raillways, and has for its ObJeCD bhe employ-
ment of signal-controlling circuits and relays
so constructed and arranged as to prevent
the currents used for operating the motors

from interfering with the proper operation

of the signals.
In signaling for Stedm -railways the track
18 d1wded mto a series of bloeks or sections,

one or both rails of each block or section be-—

ing insulated from the rail or rails of the ad-
jacent sections. The rails of each section are
conunected at one end to the poles of a suit-

able battery and at the opposite end to the
poles of any ordinary relay whose armature

forms part of a signal-controlling circuit. As
the direction of ﬂow of cuuent through the
relays heretofore emploved 18 1mmater1a,1 as

regards the energizing of the latter, it is ap-
parent that when such system is apphed to
electric railways a leakage of dynamo-cur-

rent might set the Slﬂ‘Ilfbl to clear position
when a car is on the Seetlon controlled by
stich signal. -

The present invention consists in the em-
ployment of a polarized relay so connected 1o
the rail-sections that when energized by any
current than that from the tmek battery its
armature will be so shifted as to cause the
setting of the signal to ‘“danger.”

The mventlon also eonmsts in certain de-

tails, all as hereinafter more fully deser 1bed

and claimed.

In the accompanying drawings, fmmmﬂ' a

part of this specification, Flﬂ'l.ue 1 is a dia-

grammatic view illustrative of one form or
embodiment of my invention. Figs. 2 and 3
are similar views illustrating othel forms or
modifications of the invention.

In the practice of my invention the gener-
ator A has one pole, as the positive, connected

in Fig. 1 is continuous or unbrolken.

&s

| 13_0 th‘e trolley main feed-wire or third rail 1

in accordance with the system employed, and
the negative pole connected to the return-rail

2,’ which in the form or arrangement shown
The 55
other rail is divided into a series of insulated
sections 3 3* 3%, &e. Each rail-section 3 39,
&c., 18 conneeted m: or near its end to one
pole of a battery B B’ &c., while the oppo-
site pole of the latter is conneeted to the rail 6o
2. The batteries are so connected to the rails

of each section that the currents will flow
through the track-relays in the opposite di-
rection to that of the generator A. At the
opposite ends of each track-section the poles 65
of polarized relays 4* 4® 4°, &c., are 80 con-

.nected to the rails that when exmted by the

batteries the armatures 5 will be shifted in
one direction against stops 6, but 1f execited

by a current fro_m the generator the armature 7o

will be shifted in the opposite direction or
away from the stops. The armatures 5 are

adapted to be shifted away from the stops 6

by egravity or a spring 7 when the polarized
re]a,y becomes deénergized. ° |
The circuits opemtmn‘ the signals 8* 8§® 8¢,
, include as parts thereoi the armature 5
@nd the stops 6 of the polarized relays 4* 4°.
Any suitable form of battery or generator
may be used in the signal-cireuits, but it is 8o
preferred to connect one branch of the sig-
nal-circuits to the main feed or trolley wire
or third rail and the other branch to the re-
turn-rail, so as to employ a portion of the
current from the ﬂenemtor A for opemtmn‘ 85

75

‘the signals.

“For purposes ot illustration the duectlon
Of the eurrent from the generator A is indi-
cated by full arrows a and thatfrom the bat-
teries B B’ B3? by the half-arrows 0. With go

-the currents flowing in reverse directions it

will be readily undelstood that when a car
enters upon a section, as III, its battery B?
will be short-eireuited, and the armature 5 of
the relay 4® will be moved by gravity or a 93
spring from the stop 6, thereby breaking the
51gnal cuemt and sendmﬂ the sign nal to

‘““danger.’ *

In case the return-rail should be btoken

‘as abt @, or any other resistance be ples_en_t 100
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the current from the car-motor in seeking a
path back tothe generatormight passthrough
the relay 4%; but as its direction of flow
through the relay is the reverse of that of the
track-battery the only effect produced on
the energizing of the relay 4 will be to shift
its armature farther from the stop 6.

In case of defective insulation at ¢y and a
brealk in one or hoth of the rails 2 and o, as
at @ «', the battery B’ would charge the relay
4% in such manner as to clear the signal of
section III, although the car had previously
short-circuited the battery IB* and sent the
signal to “danger.” While such a condition
might possibly occur when using the arrange-
ment shown in Fig. 1, it is rendered 1mpossi-
ble by the arrangementshown in Fig. 2. In
the arrangement illustrated in Ifig. 2 Dboth
rails of eachsection are insulated at the ends
of the sections from the rails of the adjacent
sections, and one rail 2 of one section is elec-
trically connected to the opposite rails 2 and
2v of the adjoining sections to form the re-
turn-conductor for the motor-operating cur-
rent. In case the insulation, as at vy, should
become defective traclk-battery B’ would be-
come short-cirenited, as indicated by dotted
arrows, and would not affect relay 4°.
sulation 7 should become defective and the
current from battery B’ found a return-cir-
cuit, the relay 4 would be excited in such
manner as to cause 1ts armature to move

away from the contact-point 6, thereby shift-

ing the signal to ‘‘ danger.”

In Fig. 8 isshown an arrangement whereby
storage batteries C C" C°, adapted to Dbe
charged during the passage of cars over the
sections, may be used as track-batteries. As
in the arrangement shown in Ifig. 2, the re-
turn-rails 2 2%, &e., are arranged alternately

“on opposite sides of the track in adjoining
The return-rails 2 2* 2° of each sec-

sections.
tion are connected to a commmon return-wire

9 through suitable resistances R, and the

common return-wire 18 connected to the in-
sulated rails 3 3%, &ec., through storage bat-
teries C C' C°, the negative poles being con-
nected to the common return-wire and the
positive pole to the rails 3 3¢ 3*>. The path
of the current is indicated by dotted arrows
d, flowing in section II from the battery along
insulated rail 8%, through relay 4*, and thence
along return-rails 2* and through resistance
R’ to battery. The relay 4* is so connected
to the rails that the current from the battery
will so excite the relay as to shift its arma-
ture against contact point or stop 6 and
thereby close the signal-circuit. In section
IIT the path of the current from the feed-
wire is represented by full arrows ¢, flowing
from the trolley-wire through the motor and
thence through the car-wheels and the rails
to the common return-wire. The resistance
connecting the rail 2° to the common return-
wire is made sufficiently high to insure the
passage of the greater part of the return-cur-

rent through the storage battery, so as to 1

If in-
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charge the latter. The resistance R’ has the
further function of preventing an excessive
discharge from the storage battery, the path
of the current from the latter being shown
by dotted arrows f, through the axles of a
train when occupying a section, but not un-
der the influence of the motor-current.

I claim herein as my invention—

1. In a signaling system for electric rail-
ways, the combination of a trolley-wire, a se-
ries of two or more track-sections, one line of
rails of each section being adapted to serve as
g return-conductor for the motor-current, po-
larized relays having their poles connected to
therails of each section, batteries having their
poles so connected to the rails of the sections

that the currents therefrom will produce in

the relays an opposite polarity to that pro-

duced by the motor-current, and signal-cir-

cuits having make-and-break mechanisms
controlled by the polarized relays, substan-
tially as set forth. - o

2. In a signaling system for electric rail-
ways, the combination of a trolley-wire, a se-
ries of two or more track-sections, one line of
rails of one section being connected to the op-
posite line of rails of the adjoining sections,
such connected line of rails serving as a re-
turn-conductor for the motor-current, polar-
ized relays having their poles connected to
the rails of each section, batteries having their
poles so connected to the rails of each section
that the currents therefrom will produce, in
the relays, a polarity opposite to that pro-

duced by the motor-current, and signal-cir-

cuits having make-and-break mechanisms
controlled by the relays, substantially as set
forth. | |

3. In a signaling system for electric rail-
ways, the combination of a trolley-wire, a se-
ries of track-sections, a return-conductor, re-
sistances connecting one line of rails of each
section to the return-conductor, storage bat-
teries connecting the otherline of rails of each
section to the return-conductor, polarized re-
lays having their poles connected to the rails
of the several sections andsignal-circuits hav-
ing make-and-break mechanisms controlled
by the relays, substantially as set forth.

4. In a signaling system for electric rail-

- ways, the combination of a trolley-wire, a se-

ries of track-sections, areturn-conductorelec-
trically connected to one line of rails of one
section and to the opposite lines of rails of
adjoining sections, resistances arranged in

the connections between the return-conduc-

tor and said lines of rails, storage batteries
having their poles connected to the return-
conductor and the other line of rails of each
section, polarized relays connected to the rails
of each section and signal-circuits having
make-and-brealk mechanisms controlled by
said relays, substantially as set forth.

5. In a signaling system for electric rail-
ways, the combination of a track-section, one
line of rails of the section being connected to
one pole of the generator, a trolley-wire con-
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nected to the opposite pole of the generator, |
a branch from a generator-circuit forming a
signal-cirecuit, a make-and-break mechanism
included in the signal-circuit, a polarized re-
lay connected to the rails of the section and
adapted to control the make-and-break mech-
anism in the signal-circuit, and a battery so
connected with the rails of the section that
the current therefrom will produce in the re-

lay a polarity the reverse of that produced by 10
the current from the generator, substantially
as set forth. S | |

In testimony whereof I have hereunto set

my hand. | - - -
| | JACOB B. STRUBLE.
Witnesses: - | . |
DARWIN S. WOLCOTT,
M. S. MURPHY.
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