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To «ll whony it nvay concern:

Be it known that I, JAcor B. STRUBLE, &
citizen of the United States residing at Wil-
kinsburg,inthecounty of Alleﬂ*heny and State

of Pennsylvania, have invented or discov-

ered certain new and useful Improvements
in Signaling for Electric Railways, of which
1mprovementf: the following is a specifica-

tion.
The invention descllbed hereln relates to

certain improvements in signaling electric-

‘ally-operated railways, and has for its object

the operation and control of the signals by
the current employed in propelling the cars,

operating through suitable relays and make-

and-breals mechanlsms

In general terms the invention c;onsmts 111
the construction and combination substan-

tially as hereinafter more fully deséribed and
claimed. !
In the accompanying drawings, forming a
part of this specification, I‘1ﬂ'ure 1 is a dia-
grammatic view showing the application of

- mYy improvements to a single-track road.
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Fig. 2 1s’ a similar view; the Improvements
belnﬂ' applied to a double-track road; and Fig.
3 1s a detail view showing the shunt clrcult
around the rheostat and car-motor.

In the practice of my inventuvion the rails 1
are electrically connected or bonded together

in the usual or any suitable manner and form

the return-conductor for the’ current, as 1s

customary. The trolley-wire is divided into
a number of sections 2 22 2‘-", &e., each sec-
tion being connected -by wires 3 3a 8%, &e.,

to the contlnuous main feed-wire 4: which 1s

supported in any suitable manner in conven- |

ient proximity to the trolley-wire. A series
of magnets 5 5* 5°, &e., are included in and
form a part of the circuits of which the branch
feed-wires 3 3%, &c., form a part.

In single-traclk roads signals A and D are
arranﬂ“ed on opposite Sldes ol the track at or
near the ends of adjacent blocks, which may
be of any suitable length, and Sw‘nals B and
C are similarly arrancred at the opp031te end
of the bhlock. These snrnals are operated by
any sultable form or eonstruetlou of elec-

trically controlled or actuated mechanism.
T'he controlling or actuating circuit of signal

A consists of W1re 6 and armatures 7 of mag- |
o¢, v/, 0%, and 5%, the ends of |

nets 5, x, 5¢, 59,

main feed—-wwe 4..

{ this
brealk the circuit of signal C, sending the lat-

tions of the trolley-wire.

-ment of the armature 11.

| such circuitbeing L,onnec,ted respectively, to

the rails 1 and main feed-wire 4. The circuit

of signal C, starting from the rails 1, consists 55
of wire 8 &nd armatures 9 of maﬂ'nets 58, 2y,
5e, 54 5°, o ,,and 5, and main ieed—wue. -

The maﬂ'nets @ and Yy are double wound or
formed by two independent coils. One of
the coils of magnet « is included in a circuit 6o
starting from the rail and formed by wire 10 "
and armatul‘es 11 of magnets & and 5® and .
The clrcult of the other
coil of magnet « consists, starting from one
of the 1‘&118 of wire 10, one coil of magnet x, 65
wires 12, aud armatures 13 of maﬂnets z and
5%, and main feed-wue One coil of magnet .
vy 1s Included in circuit starting from the rails
1 and formed by wire 14, a,rm&tures 15 of
magnets y and 5%, and main feed-wire, and 7o
the other coil of thls magnet is included ina =
circuit starting from rails 1 and consisting of
wires 14, 12, and 16, armatures 17 of ma,frnets
w and a"', arld maln feed-wire.

As soon as the trolley of a car moving in 75
the direction of arrow « comes in contact
with section 2 of the trolley-wire the circuit
from the feed-wire to the rails through mag-
net 5 will be completed. The energizing of |
magnet will shift its armatule 9 :-111-::1 8o
ter to ‘“danger” and thel eby preventlnn' the
entrance of a car moving in the direction of
arrow O into the 0pp031fe end of the block.
The signal is maintained in danger position
by a similar shlftlnﬂ' of the &11:1[1&1:111*@3 9 of
magnets 52, 5¢, 5¢ 5E and 55, due to their be-
ing enerﬂ'wed When the trolley of the car
comes in contact with the corr esponding sec-

85_

go
As the trolley comes in contact with sec- .

| tion 2° of the trolley-wire the circuit of lock-

ing-magnet o will be broken by the move-
- The deénergizing
of magnet « permitsits armature 9 to so move
as to form a break in the circuit of signal C,

and as the circuit of one of the coils of mag-
net « is formed in part by its armature 11 1t
is evident that until the other coil of magnet .
is energized this break in the signal-circuit
will remain, even if-the other breaks are
closed by the trolley leaving the trolley-wire.

The Dbrealt in ecircuit of Slﬂ‘ﬂﬂl C controlled
by magnet « will remain open until the trol-
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ley comes into contact with trolley-section 3%,
thereby energizing magnet 5%. The move-
ment of armature 13, due to energizing mag-
net 5%, will close the releasing-circeuit at that
point and also break the circuit of magnet =z,
so that its armature will close another break
in the releasing-circuit formed by wire 12 and
passing thr ouwh one coll of magnet x, thereby
reénergizing Lhe latter and causing 1ts arma-
fure to so move as to c¢lose the ﬁnal break in
the circuit of signal C, restoring the latter
to clear position. -

In addition to effecting Lhe release of sig-

nal C the mﬂrrnets 5= Emd :: serve to hold the

tions and urcnﬂ: connectlons 111{1 rrnet > beling
similar to those of the magnet .

The rear of the car is protected by signal
A, which is set to ‘“*danger” on the break in
1tS circeuit, caused by the movement of arma-
ture 7 when magnret 5* is energized by the

~contact of the trolley with sectlen 22 of the

trolley-wire. The circuit of signal A 1s suc-
cessively broken by the movements of arma-
tures 7 of magnets 5¢ 5%, 5°, 53 and 5", due

to the successive energizing of such magnets
while the caris passingalong the block.

The
signal-circuit is also br olzzen the movements
of the armatures 7 of H"l“Lﬂ"IletS x 1/, due to the
demagnetization of said mmrnet,s by the rup-
ture of their circuits when magnets 5 and 5°
are energizecd. Thhe deénergizing of lock-
magnel @ holds the circuit of signal A open,
even if the trolley leaves its wire, until the
release-circuit is closed by deéner wizinfr mag-
net z by the energizing of nm,n'net 111 the
maniner here,tofor dGSCI 1bed.

In applying my improvement to double-
traclk roads the trolley-wire 1is divided into
sections 20 20" 20°, &e., each section being
connected by branch wires 21 212 &e., and
magnets 22 222 224 &c., with the main feed-
wire 25

23. The circuit for signal A is formed
by wire 24 and armatures 25 of magnets d,
b

22, and and i1s connected at its ends to
the rails 1 and main feed-wire 23, respec-
tively. 'T'he magnet d forms part of two cir-
cults, one of which is normally closed and is
Tformed, starting from main feed-wire by wire
21, armatures 26 of magnets 22 and d, wire
27, to rail 1, while the other or normally open
circuit starts from rail 1 and consists of wire
27, coil of inagnet d, wire 28, armature 26 of
magnet 22°, and wire 21°, to main feed-wire.

Yhen the trolley of a car movingin the di-
rection of arrow ¢ comes in contact with sec-
tion 20 of tlle trolley-wire,the circuit through
magnet 22 will be c,onlpleted and the energiz-
ing “of the magnet will be followed by such a

.-:-H.-;-J:

nloveulent of 11:5 armature 26 as will brealk the

normally-closed circuit of magnet d, thereby
permitting such a movement of its armature
25 as will brealt the circuit of signal A,which
will then goto ““danger.” 'Thesignalismain-
tained in this position while the car is pass-
ing along the block by the break in its cir-
cuit, effectecl by the descubed movement of

1

armatuare 25 of magnet d, as the demagneti-
zation of the magnet permits armature 26 to
so move as Lo form a second break in 1ts nor-

mally-closed circuit, and as this forms a part

of its circuit, the magnet cannot be again en-
ergized emeept by the (.,10311:1”' of the release or
normal]y open ¢ircult. The closing of this
release-circuit is effected by the contact of
the trolley with the section 20° of the trolley-
wire, thereby energizing magnet 22° and the
cansequent movement of its armature 26
against its front contact. The energizing of
nlafrnet by the closure of the release-circuit
so shifts its armatures 25 and 26 as to close
both the signal - c¢ircuit and the normally-

- closed circuit of magnet d.

~ In order to insure the maintenance of the
signal at ‘““danger” orits return to such posi-
t10n in case the release-circuit is closed after
the trolley has passed off section "?O of the
trﬁlley—wﬂre one or more magnets 22° are in-
cluded in the circuit or c11*cu1ts of the Dranch
or branches from the main feed-wire to the
section or sections 20* of the trolley,
tion or sections extending nearly the entire
length of the block. The armature of this
maﬂ'net is so arranged in the signal-circuit
Lhat i1ts movement con&.eqneut upon the en-
ergizing of 22% will brealt the signal-cireuilt,
thereby holding or returning the signal to
danger pommon

IE is evident that the signal-cirvcecult can be'

held open either by the 10(3]5. magnets or by
the intermediate or relay 111*"1,“'11@‘(‘3.
system can be employed alone, buat it is pre-
ferred to use both, as each adds safeguards
to the proper operation of the signals. As
the proper operation of the intermediate or
relay magnets depends upon the passage of
the current provision 1s made for mainte-

nance ot the flow of the current when the
switch is opened to cut the current from the
car-motors to stop the car or while it 18 run-
ning downgrade. '1'hisis eifected by arrang-
ing a shunt-circuit 238%, containing a high-re-
sistance coil 29, around the rheostat 30 and
motor, as shown in Ifig. 3. "T'his shunt-cir-
cuit is arranged so as to be closed just as the
current is cut off from the motor by the
switch 31.

I claim herein as my invention-—

1. In asystem of signaling for electrie rail-
ways, the combination of the main feed-wire,
a return-conductor, a trolley-wire extending
along the block to be protected, one or more
branch or feed wires forming a permanent
connection between the main feed-wire and

the trolley-wire, a magnet forming a portion

of the branch or feed wire, a signal and a ¢ir-
cuit controlling said signal and inecluding as
a part thereol the armature of said magnet,
substantially as set forth. |

2. ITn a system of signaling for electric 1'“111-
ways, the combination of a main feed-wire, a

{ return - conductor, a trolley-wire extendimg

along the block to be protected and divided

- into two or more sections, each section hav-

said sec-
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ing a permanent connection to the main feed-
wire, magnets forming portions of the con-

nections between the feed and trolley wires,-

a signal and a circeuit controlling said sig nal
and including as parts thereof the &g-matures
of said m&gnets, substantially as set forth.

5. In a system of signaling for electric rail- .

ways, the combination of a main feed-wire, a
return - conductor, a trolley-wire eltendlnw
along the block to be protected and divided
into two or more sections, each section being
connected to the main feed—wire a signal, a
circult controlling the signal,
magnet forming parts of the connectlons be-—
tween the feed-wire and trolley-wire, locking-
magnets having a normally-closed and a nor-
mally open circult, the armatures of the lock-
ing and controlling magnets forming parts of
the normally-closed circuit, and a ecircuit-
breaker included in the signal-circuit and
controlled by the locking-magnet, substan-
tially as set forth. x

4. In a system of signaling for electric rail-
ways, the combination of amain feed-wire, a
return -conductor, a trolley-wire extending
along the track and divided into two or more

sections, each section being connected to the

main feed-wire, a signal, a circuit controlling
the signal, a make-and-break mechanism in
the signal-circuit, a controlling-magnet form-

ing part of the connection between the feed- |
wire and the trolley-wire section at the en-

trance of the block and adapted to open the

make-and-break mechanism, and a control-

ling-magnet forming part of the connection
between the feed-wire and the trolley-wire sec-

controlling-

[

R

tion at the exit end of the block and adapted
to close the make-and-break mechanism, bnb—
stantially as set forth.

0. In a system of signaling for electric rail-
ways, the combma,tlon of a main feed-wire, a
return - conductor, a trolley-wire extendlnb
along the track and divided into a series of
two 01* more sections, two or more branch or
feed wires having permanent connections to

the main feed-wire and the trolley-wire sec-

tions, magnets forming parts of the branch

or feed w1res a swnal a circuit controlling

sald signal and 1na,lz;e and- break mechanmms
1n01udec'[ in the signal-circuit and adapted to
be operated by the magnets, substantlzﬂly as
set forth.

6. In a system of signaling for electric rail-
ways, Lhe_combln&mon of a main feed-wire, a
return-conductor, a troliey extending alnnn'
the track, a bl‘ftnc,h or feed wire formlnfr a
permanent connection between the main feed-
wire and the trolley-wire, a magnet forming
part of the branch wire, a signal, a circuit
controlling said signal, a make-and-break
mechanmm included in the signal-circuit and
adapted to be operated by thn magnet, a mo-
tor, a shunt-circuit around the motor and a
switch for turning the carrent from the motor
to the shunt-circuit, substantially as set

forth.
In testlmony whereof I have hereunto set

my hand.
JACOD B. STRUBLE.

Witnesses: |
DARWIN S. WOLCOTT,
. H. GAITHER.
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