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(No mndel )

To all whom it may concern:

Be it known that we, CHARLES P. BREESE, a

- resident of Norfolk, in the county of Norfolk
and State of Virginia, and ApoNmram J. WiL-

5 SON, a resident of Westfield, Union county,
New Jersey, citizens of the United States, have
invented certain new and useful Improvements

in Signal Systems for Electric Railways, of

which the following is a specification.

10  Qur improvement relates to signaling sys-
tems for electric railways. It has for its ob-
ject to provide means for enabling the signals

of such a railway to be automatically actuated

by cars upon the track.
15 It consists of the novel devices and combi-
‘nations herein shown and described.

Inthe drawingsaccompanying thisspecifica-
~ tion and formlno a part hereof we have shown
the preferred f01m or embodiment of our in-

20 vention. |

Referring to such preferred form, Figure 1
1s a diagrammatic view representing three
complete blocks of an electrical railway pro-
vided with our improved devices in its pre-

25 ferredform. Fig. 2isadetail showingamodi-
fication of the electrical connections upon the
car. |

1 representsthesource of electrical energy—
as, for example, the dynamo at the power-

30 house |

2 1s the continuous-feed conductor, running

the length of the road or some portion thereof.

3 3 represent a series of intermediate sup-

ply-conductors, one for each block, for con- |

35 veyling the current from the continuous-feed
conductor to the cars. These intermediate
supply-conductors are electrically disconnect-

ed from adjoining supply-conductors of other
blocks, and they may be made wholly inde-

40 pendent of one another or be made of a con-
tinuous wire divided into blocks insulated
from one another. KEach blockisconnected by

- a wire 4 with the conftinuous-feed conductor.
- 5 5 are a series of signals arranged along

45 blocks of the railway at any desired peints.
As shown, one 1s provided for each block.

6 1s a return-conductor, which may either
be the rails of the track, as here shown, or the
earth or any suitable conductor.

7 represents a_trolley-car upon one of the 50
‘blocks; 8, its trolley-arm, and 9 the wire con-
neetmg it with the switch-box 10; 11, the
switch-operating arm; 20, the wire connectmo* |
with the motor of the car. (Not shown. )

14 14 are signal-controlling magnets, one 355

for each block. As shown, they are connect-

ed with the continuous-teed conductor through
part of wire 4 and also by means of the other
part of wire 4 with intermediate supply-con-
ductor 3 of i1ts block. As shown, these mag- 60
nets are normally deénergized. Each magnet
controls its signal throuoh a circuit-controller

15 in circuit with the Sw'nal 5. As shown,
each circuit-controller 15 is normally on its
back-stop 1n its closed position, but is broken 65
whenever magnet 14 is energized.

The signal and its cir 0111t—controller arenor-
mally in ecircuit with the continuous-feed
conductor and are also connected with the re- -
turn-conductor. The circuit through the sig- 70
nal runs from continuous-feed conductor 2
through part of wire 4, wire 17, circuit-con- -
troller 15, and wire 18 to return-conductor 6.
The signal itself is provided with a high resist-
ance, through which the signal-circuit passes, 75
and this resistance is so adjusted that only
enough current will pass through the signal
when the signal-circuit is closed to operate
the signal in one direction, preferably to move
it positively to “"safety.” This resistancemay 8o
be of any form or kind and is not shown in
detail 1n the drawings, but its presence is

merely indicated, as at point 21 in the signal-

post, where signal-operating mechanism of
any usual kmd is placed tor operating the 85
signal. |

The operation of our 1mproved devices 1s as
follows: With no car upon the track magnet
14 1s deénergized and circuit-controller 15 is
on its back-stop and closed, closing the cir- go
cuit-through the signal-operating device, in- |
cluding the resistance (indicated diagrammat-
ically at 21,)and positively moving the signal
to “"safety.” The circuit connectionformed by
the closing of the circuit-controller 15 is from 95
the dyna,mo 1, the main feed-wire 2, wire 17,
armature 15, conneetmﬂ'-wlre 18, remstance 21
to the return-conductor 6. This condition of



10

20

30

40

50

55

6o

05

el
2

affairs is shown 1n the two blocks at the right
in Fig. 1. When the car enters a block, as
seen at the left in Fig. 1, the circuit through
magnet 14 is closed and circuit-controller 15
is moved from its back-stop, breaking the sig-
nal circult and permitting the signal to go to

"“danger,” which it does by means of a welght
Or spring or any other suitable means. The
sional remainsat " danger”aslong asthe caris
on the block. In order to prevent the signal
from returning to ** safety ” while the car is on
the block by the motorman shutting off cur-
rent through the motor, we preferably provide
a by-path through wire 23, connecting wire
9 with return 6 and containing a resistance 12,
and, if desired, by means of a brush 19, con-
nected with the switch, resistance 12, and the

‘axle of the car, and so arrange the switch that

when it shuts off power through the motor
it will connect with the by-path, so as to pre-
serve the circuit closed through magnet 14.

This form isshown in Fig. 2. The resistance

12 may be made of any suitable degree of

strength consistent with magnet 14 hOldlI]G’

circuit-controller 15 in its brolxen condition.
By means of our improved devices a nor-

| mally closed circuit is maintained through the

sional-operating-device; but only enouﬂh cur-

‘rent ﬂows nor mally throuoh it to hold the 510~

nal at ‘‘safety ” orin the position to which it is
positively moved, and the magnet 14 1s nor-
mally deéner olzed

M ochhcatlons and changes may be made in
the devices shown in the drawmgs without de-
parting from our invention, the essentials of
which are set forth in the claims appended

“hereto.

What we claim as new, and desire to secure

by Letters Patent, 1s—

1. Ina 51gnalmg system for electric rail-

“ways, the combination of a continuous-feed

conductor connected with a source of electrical
energy, an intermediate supply-conductor for
each block for conveying the current from the
feed-conductor to any car that may be upon
the block, each supply-conductor being elec-
trically disconnected from the supply-conduc-
tors ot adjoining blocks, a return-conductor,
a signal for each block normally in circuit
with the continuous-feed conductor and pro-
vided with a high resistance, through which
the signal-circuit passes, so adjusted that only
enough current will pass through the signal-
circult when it 1s closed to operate the signal
in one direction, and an electromagnetic means
for controlling said signal and connected with
the continuous-feed conductor, all so arranged
that the presence or absence of a car upon a
block will change the electrical condition of
the said electromagnetic means of said block
and thereby change the condition of the signal.
2. In a signaling system for electric rail-
ways, the combination of a continuous-feed
conductor connected with a source ot electrical
energy, an intermediate supply-conductor for
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each block for ¢onveying the ¢iirrent from the
feed-conductor to any car that may be upon
the block, each supply-conductor being elec-
trically disconnected from the supply-conduc-
tors of adjoining blocks, a return-conductor,
a signal for each block, normally in circuit
with the continuous-feed conductor and pro-
vided with a high resistance, through which
the signal-circuit passes, so adjusted that only
enouoh current will pass through the sw'n‘tl—

“circuit when 1t is closed to move or hold the

signal at safety, and an electromagnetic means
for controlling said signal and connected with
the continuous-feed conductor, all so arranged
that the presence or absence of a car upon a
block will change the electrical condition of
the said electroma,a'netlc means of said block
and thereby chano"e the condition of the signal.
3. In a slgnahng system for electric Trail-
ways, the combination of a continuous-feed
conductor connected with a source of electrical
energy, an intermediate supply-conductor for
each block for conveying the current from the
teed-conductor to any car that may be upon
the block, each supply-conductor being elec-

-trically disconnected from the supply-conduec-

tors of adjoining blocks, a return-conductor,
a signal for each block normally in circuit
with the continuous-feed conductor and pro-
vided with a high resistance, through which
the signal-circuit passes,.so adjusted that only
enough current will pass through the signal-
circuit when it is closed to move or hold the
signal at safety, and a magnet controlling said
sional connected with the continnous-feed con-
ductor and normally deénergized, whereby the
presence of a car upon the block will energize
said magnet and cause it to break the circuit
through the signal to send it to danger.

4. In a signaling system for electric rail-
ways, the combination of a continuous-feed
conductor connected with a source of electrical
eneregy, an intermediate supply-conductor for
each block for conveying the current from the
feed-conductor toany car that may be upon the
block, each supply-conductor being electric-
ally disconnected from the supply-conductors
of adjoining blocks, a return-concuctor, a sig-
nal for each block normally in circuit with the
continuous-feed conductor and provided with
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a high resistance, through which the signal-

circuit passes, so adjusted that only enough

when it 1s closed to operate the signal in one
direction, and a magnet controlling said sig-
nal connected with the continuous-feed con-
ductor, a circuit-controller in circuit with each

current will pass through the signal-circuit

120

signal and controlled by said magnet, all so

arranﬂ*ed that the presence of a car upon the
block will affect the magnet to move its cir-

ccuit-controller to cause it to move the signal
to danger. _
5. In a signaling system for electric rail-

ways, the combination of a continuous-feed

conductor connected with a source of electrical
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energy, an intermediate supply-conductor for
each block for conveying the current from the
feed-conductor to any car that may be upon the

block, each supply-conductor being electrie-

ally disconnected from the supply-conductors
of adjoining blocks, a return-conductor, a sig-
nal for each block, normally in circuit with the
continuous-feed conductor and provided with
a high resistance, through which the signal-
circult passes, so adjusted that only enough
current will pass through the signal-circuit
when 1t 1s closed to move or hold the signal
at safety, a circult-controller in circuit with
each signal and controlled by said magnet
and operated by 1t to normally close the circuit
through the signal and hold 1t at safety, all so
arranged that the presence of a car upon the
block will affect the magnet to open its cir-
cutt-controller and break the circuit through
the signal to cause it to move the signal to
danger.

6. In a signaling system for electric rail-
ways, the combination of a continuous-feed
conductor connected with a source of electrical
energy, an intermediate supply-conductor for
each block for conveying the current from the
feed-conductor toany car that may be upon the
block, each supply-conductor being electric-

8

ally dlsconnected from the supply-conductors
of adjoining blocks, a return-conductor, a sig-
nal for each block normally in circuit with the
continuous-feed conductor and provided with
a high resistance, through which the signal-

circult passes, so adjusted that only enough

current will pass through the signal-circuit
when it is closed to move or hold the signal
at safety, and a magnet controlling said signal

-connected with the continuous-feed conductor
and normally deénergized, a circuit-controller
In circult with each signal and controlled by

said magnet and operated by it to normally
close the circuit through the signal and hold
it at safety, all so arranged that the presence
of a car upon the block will affect the magnet
to open 1its circuit-controller and brealk -the
circult through the signal to cause it to move
to danger.

In testlmony whereof we have signed our
names to this specification in the presence of .
two subsecribing witnesses.

CHARLES P. BREESE.
ADONIRAM J. WILSON.

Witnesses:
CLARENCE W. COLEMAN,
EpwiN SEGER.
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