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1o all whom it may concern:

Be it known that I, Caarres F. Hoover, a
citizen of the United States, residing at Lock-
port, 1n the county of Niagara and State of
New York, have invented new and useful Im-
provements in Hlectric Railway-Signals, of
which the following is a specification.

Thisinvention relates to an electric railway-
signal which is controlled at a place located
remote from the signal. -

The objects of this invention are to provid
a signal of this character which is simple in
construction and reliable in operation and
which permits of positively determining the
condition of the signal.

The accompanying drawing is a diagram-
matic perspective view showing my improved
signal applied to an electric railway.

Similar letters of reference indicate corre-
sponding parts in the drawing:.

A represents the railway or track arranged
on the road-bed, and B the overhead trolley-
wire, which are connected, respectively, with
opposite poles of an electric generator or dy-
namo in any well-known manner commonly
employed in electric-railway construction, so
that the same serve as conductors for supply-
ing the current to the motor of the electric
car running on the track.

C represents a signal pole or standard ar-
ranged alongside of the track and carrying
an elevated housing or casing D, in which
parts ot the signal mechanism are inclosed.

Ii represents the main indicator or signal,
consisting, preferably, of a vertically-swing-
ing semaphore-arm, which gives the danger-
signal when arranged in a horizontal position
and gives either a cautionary or safety signal
when in a more or less pendent or inclined
position, according to the system in general
use. The inner end of the semaphore-arm is
connected with one of the outer ends of a
norizontal rock-shaft ¢, which extends length-
wise through the upper part of the housing
D and 1s journaled in bearings in the side
walls thereof. The rock-shaft is provided
with a weight which serves to raise the sema-
phore 1nto the danger position when unre-
strained. This weight preferably consists of
two arms I, arranged at opposite ends of the
rock-shatt outside of the housing and project-
ing therefrom in a direction opposite to the
semaphore-arm. The weight-arms F are pro-
vided with panes f of red glass, which in the
horizontal position of the semaphore are ar-
ranged on opposite sides of alantern #/, so as

to give the danger-signal at night in both di-
rections of the track.

The semaphore-arm may be held in its cau-
tionary or safety position by a magnetic
shifting device of any suitable construction;
but I prefer to employ for this purpose a so-
lenoid - magnet having its coil (3 arranged
vertically in the upper part of the housing
and its core ¢ connected by a link ¢ with a
rock-arm ¢, which is arranged on the rock-
shatt on the same side as the semaphore-arm.
Upon energizing the solenoid its core is
drawndownwardly, thereby turning the rock-
shaft in the direction for depressing the sema-
phore-arm. When the solenoid in detner-
gized, its core is released, permitting the

‘welght-arms to turn the rock-shaft in the op-

posite direction and elevate the semaphore-

arm. The coil of the solenoid is arranged in

amain electriccircuit, whichissupplied froma
generator of comparatively high voltage in or-
der to obtain the required power for lowering
the semaphore. This current is preferably
derived from the same source which supplies
the current for driving the car-motor by con-
necting opposite ends of the solenoid-coil with
the trolley - wire and the track, as shown in
the drawing, whereby the solenoid is arranged
in shunt with the car-circuit. The openingand
closing of the main or shunt circuit is effected
by a main or relay switch, which is controlled
from the office of the train despatcher, which
15 located more or less remote or distant from.
themainsignal. The relay-switchisarranged
in the lower part of the housing D and con-
sists, preferably, of two fixed contacts % 4, ar-
ranged in the shunt-circuit on one side of the
solenoid, and a movable contact 4’, which is
adapted to connect or disconnect the fixed con-
tacts. Themovablecontact ismounted on one
arm of a rock-lever I. This lever is turned
by a relay or auxiliary magnetic shifting de-
vice having its coils J arranged in an auxil-
1ary electric circuit, which is opened or closed
by a manual switch located at the train-de-
spatcher’s office. This manual switch may be
constructed in any suitable manner, that shown
in the drawing consisting of two fixed con-
tacts %, arranged in the auxiliary circuit, and
a movable switch-contact £, formed on a hand-
lever K and adapted to connect and discon-
nect the fixed contacts 4.  The armature 7 of
the auxiliary shifting device is mounted on a
rock-arm 7', which is connected at one end by
alink 7” with the other arm of the rock-lever I.
Upon closing the auxiliary circuit by means




&2 795,612

of the manual switch the coils of the auxiliary
magnet become energized and cause the rock-
lever I to turn in the direction for raising the
movable contact // into engagement with 1ts
companion fixed contacts, thereby closing the
main circuit and causing the semaphore-arm
to be depressed. Upon opening the manual
switeh and auxiliary cireunit the auxiliary
magonet becomes deénergized, permitting the
movable contact 4’ to move out of engage-
ment from the fixed contacts 4 /4, thereby
opening the main or shunt circuit and per-
mitting the weights F to raise the semaphore-
arm.
preferably disengaged from the fixed contacts
by making the respective arm of the rock-
lever 1 which carries the same sufthiciently
heavy for this purpose.

For the purpose of enabling the train de-
spatcher to determine at his office the position
of the main semaphore a return-indicating de-
vice is provided which is constructed as fol-
lows: Lirepresentsadummy indicator orsema-
phore-arm, which i1s pivoted on a support to
turn in a vertical plane and provided with a
weicht / for turning the same into a horl-
zontal or danger-indicating position when the
dummy semaphoreisunrestrained. Thissem-
aphore is turned into a depressed or safety-
indicating position by means of a return mag-
netic shifting device having 1ts coils M ar-
ranged in a return electric circuit. The ar-
mature 2 of the return-magnet is mounted on
a roclk-arm »/, which is connected by a link
mt with the dummy semaphore. The return-
circuitis opened and closed by a return-switceh,
which is controlled by the operating mechan-
ism of the main semaphore and which con-
sists, preferably, of a fixed contact » and a
movable contact ', mounted on the rock-shatt
¢ and adapted to connect and disconnect with
the stationary contact #. When the main
semaphore is depressed, the movable return-
contact 72’ is engaged with the fixed contact
n, thereby closing the return-circuit and caus-
ing the return-magnet to depress the dummy
semaphore. Yhen the main semaphore rises,
the return switch and circuit are opened, per-
mitting the dummy semaphore to also rise.

In order to obtain a record of the condition
of the signal and enable the responsibility of
railway accidents to be definitely placed, a re-
cording deviee 1s combined with the signaling
system, which is constructed as follows: Al-
though various recording devices may be em-
ployed, I prefer to employ a recorder in which
a movable recording-surface 1s moved past a
marker. The essential parts only of this re-
cording device are shown in the drawing and
consist of a drum o, which 1s rotated regu-
larly by a spring-motor, such as is commonly
used in clockworks, a recording band or tape
¢/, which unwinds from one roll ¢" and winds
upon another roll ¢°, while its intermediate

The movable contact A when free 1s |

which is movable toward and from the surface

of the band. The record is preferably pro-
daced by blackening the face of the band and
scratching off the blackening from the band
by means of the marker for producing white
record-lines. The movement of the marker
toward and from the recording-surface is con-
trolled by a recording-magnet, the armature
7 of which is secured to a rock-arm Q, which
carries the marker. The coils ¢' of the re-
cording-magnet are arranged in a recording
electric circuit containing a recorder-switch,
which is controlled by the signaling mechan-
ism. Thisswiteh preferably consists of afixed
contact » and a movable contact #', arranged
on the arm of the dummy semaphore. When
the latter is depressed, the record-switch 1s
closed, causing the record-magnet to raise the
marker out of engagement from the record-
ing-surface; but when the dummy semaphore
is raised the record-switch is opened, causing
the record-magnet to release the marker and
permit the latter to drop on the recording-
surface. While in this position, the marker
produces a record on the band, which is moved
past the same at the same rate as the move-
ment of a clock. By this means an automatic
record is obtained of the position of the sema-
phore at all times, and any dispute relative
thereto 1s avoided. ~

1t is of course understood that a plurality

of main semaphores or indicatorsare arranged

at suitable intervals or stations along the track
and that a manual switch, a dummy semaphore
or indicator, and a recorder are arranged at
the train-despatcher’s office for each main
semaphore. |

The current necessary for operating the
auxiliary or relay magnet, the return-signal
magnet, and the recorder-magnet1s compara-
tively light, the current for the several relays
and return-signal magnets being varied ac-
cording to their respective distance from the
main signal with which they coéperate.

It will be observed that in my improved
sionaling system the various parts of the mech-
anism are held in safety position when the sev-
eral circuits are closed. If any of the wires
become broken or the circuits are otherwise
interrupted, the signal mechanism indicates
““danger,” thus increasing the reliability of
the system, owing to the immediate detection
of trouble.

I claim as my invention—

1. In an electric railway-signal, the combi-
nation of the track and the overhead wire
which supply the current for electric cars, a
rock-shatt having an actuating rock-arm and
a semaphore-arm, a solenoid-magnet having
its coil arranged in a shunt-circuit connected
with said track and wire and having its core
connected by a link with said rock-arm, a re-
lay-switch for said solenoid comprising two
fixed contacts arranged in the shunt-circuit

part passes over the drum, and a marker p, i and a movable contact adapted to connect or
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disconnect the fixed contacts, a rock-lever
supporting the movable contact on one of its
arms, an auxiliary electromagnet for operat-
ing the movableswitch-contact having its coils
arranged in an auxiliary electric circuit, a
rock-arm carrying the armature of said aux-
iliary magnet and connected by a link with the
other arm of said rock-lever, and a manual
switch for opening or closing said auxiliary
circuilt, substantially as set forth.

9. An electric railway-signal comprising a
rock-shaft carrying a main semaphore, a mag-
netic shifting device for operating said shaft
arranged in a main electric cireuit, a return-
semaphore pivoted on a support arranged re-
mote from the main semaphore, a return-mag-
net having its coils arranged 1n a return elec-
tric circuit, a rock-arm carrying the armature
of the return-magnet and connected by a link
with the return-semaphore, and a switch con-
trolling said return-circuit and consisting ot
a stationary contact and a movable contact
secured to sald shaft and adapted to be en-
cgaged or disengaged with the stationary con-
tact, substantially as set forth.

3. An electric railway-signal comprising a
maln indicator, a main magnetic shifting de-
vice for operating the main indicator arranged
in & main electric circuit, a relay-switch con-
trolling the main circuit, an auxiliary magnet,
operating the relay-switch and arranged in an
auxiliary electric circuit, a manual switch for
controlling the auxiliary magnet located re-
mote from the main indicator, a return-indi-

cator located near said manual switch, a re-

turn-magnet for operating the return-indica-
tor arranged in a return electric circuit, and
a return-switch controlling the return-circuit
and operated by the shifting device of the
main indicator, substantially as set forth.

4. An electric ratlway-signal comprising a

main indicator, a main magnetic shifting de-
vice for operating the main indicator, a re-
turn-indicator located remote from the main
indicator, a magnetic shifting device for op-
erating the return-indicator arranged in a
return electric circuilt, a return-switch con-
trolling said return-circuit and operated by
said main-indicator-shifting device, a record-
ing device, a magnetic controller for said re-
cording device arranged in an electric circuit,
and a switch arranged in the circuit of said
magnetic controller and operated by the shift-
ing device of the return-indicator, substan-
tially as set forth.

5. An electric railway-signal comprising a
main movable indicator, a maln magnetic
shifting device for operating the main indi-
cator arranged in a main electric circuit, a re-
turn-indicator located remote from the main
indicator and consisting of a pivoted sema-
phore-arm, a return-magnet operating sald
return-indicator and arranged In a return
electric circuit, a return-switch arranged in
said return-circuit and operated by the shift-
ing device of the main indicator, a recording
device comprising a movable record-surface,
a marker movable toward and from said sur-
face, a rock-arm carrying said marker, a re-
corder-magnet arranged in a recording elec-
tric eircuit and having its armature connected
with said rock-arm, and a switch controlling
the recording-circuit and having a stationary
contact and a movable contact mounted on
sald return semaphore-arm, substantially as
set forth.

Witness my hand this 8th day of January,

1904. |
CHARLES F. HOOVER.
Witnesses: |
GREY SALISBURY,
Taro. L. Porr.
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