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1o all whom Tt ma J concern: |
"Be it known that I, ORLANDO W. HART re-

siding at Fall River, in the county of Bristol
and State of Masqa,ehusetts have invented

certain Improvements in Electric - Railroad
Signaling, of which the followmn* 18 & speel-
fication. -

The present invention -rela-tes to m—gnalln o
systems for electric railroads, and especially.
to the long single-track roads which extend
across the country between small towns-and
‘which employ sidings or turnouts upon which

one or more cars stop to permit other cars
coming in the opposite direction to pass. -
The signaling apparatus is inclosed in suit-

-~ able boxes which are attached to supports,
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preferably the poles which carry the brack-
ets upon which are suspended the trolley-
wire.

especmlly at the turnouts and sidings,

with are signals conmstmﬂ' of electriclamps,
which are llo'hted by cu1rent from the trol-

ley-wire, a smtch being located in each box
Eaeh box also contains a.
semaphore-signal, by means of which special

for the purpose.

day and night signals may be set from a dis-

tant central statwn in order to call the atten- |

tion of the motorman and conductor of a car.
There are also telephones at each station, by
which communication may be had with the
central station.
means whereby any number of such signal-
stations may be loeated on a line of ralhoad

and at any désired one of the stations sw*na,ls |
may be set from the central station to the 0X-

clusion of all the other stations.
The invention also discloses a return-sig-
nal device by means of ‘which after a swnal

‘has been selectively set at any one of the post-

stations.from a distant ecentral station a bell
at the said centralstationis selectively tapped
the number of times to indicate the number
or numeral of the post-station. Thus the op-

- erator at the central station receives certain

information that the signal has been set.
The invention also rela,teg to the circuit ar-

o angements and appar &tus, all of which I will l

The boxes are placed at proper inter-
vals alonﬂ' the route of an electric railroad,
S an E_a,ch -
- boxconstitutes astation,and associated there- | numerals ‘1, 2, 3,
to 'be rotated past awindow in the opening of

~Asignal-bell d is eon-

portions.

T'he invention provides

| now proceed to describe, and point out m the
-appended claims.

- Figure 1 of the drawings illustrates the in-

vention as a whole, and Flg 2 shows a mod1-

fication of a portion of the same.
- Referring to Fig. 1, the conductors 1, 2 and
3, extend- flom Q- central station A 130 ‘the
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post -stations 1, 2, 8, and 4 along the route of

an‘electric rallroa,d The appara,tus at.the
station 4 is shown in detall and displayed for

clearer understanding, while at the other sta-
‘tions boxes areindicated. Atthecentral sta-
tion A there is an automatic transmitter C,
- | consisting of a metal box inclosing a relayB |
whose hehees are connected by thewires4and

5, respectively, with one pole of the generator
Geﬂ, and with the conductor 1. The arma-

ture a is provided with a detent which en-
‘gages the ratchet-wheel b, which is upon a
spindle to which is also ‘secured the disk in-

dicator ¢, upon the outer face of which are
4,” which are adapted

the transmitter-case.
nected on one side to the: key K by the wire 6

and on.the other side by wire 7 to a pole of
the generator, while the anvil of the key is
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connected by wire 8 ‘to ‘conduector 3. The

generator is divided by the wire 11 into two

the conductor 2. At each postusta,tlon g wire

The said wire is the terminal of

80.-

12 branches from conduetm 1, awire13 from

conductor 2, and a wire 14 from conductor 3.
| The wire 12 extends to the point 16, where it

unites with wire 15 -and includes the helices
of relay D, and from said point 16 the wire
15 extends to the contact 35 and includes the
helices of the rela,y E, and the wire 14" con-
nects with-the spring-s.

held upward by the spring .~ The extension
facts as a detent to the ratchet-wheel 18,
which is secured to the same Spmdle 17 W1th
the cam-wheel 19, whose cam or projection 20

is shown in contact with the tip of spring s.

A wire 21 connects the spindle 18 with the
spring 36. A branch wire 23 connects with
spring 37 at point 22. S isa semaphore-sig-
nal composed of an oval disk of opague ma-

_ Armature e of re-
lay D is provided with a pwoted, extension f,
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terial provided in the center with a transpar- l be seen that to effect the dropping of the

ent disk adapted to show red color. Thedisk
is suspended from a block 27, one end of
which has a noteh 26 cut therein, and in the
block are holes through which pass two rods

24 24, and from the center of the block 1s a

IO
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pin 25. When the disk is raised, as shownin
dotted lines, thedetent 34 onthe end of arma-
ture 30of relay E catehesin the noteh 26 and
holds the disk up. At the same time the pin
25 presses the spring 36 against the terminal
35, and the block 27 holds the weighted lever
31 upward. Mis a cloek-train provided with
an escapement adapted to be rotated by the
falling of the lever 31, which turns a wheel in
engagement with a pinion 32, upon whose
spindle is the make-and-break wheel 29, hav-
ing the teeth 33, adapted to engage with the
spring 37.
tions are provided with the same apparatus
as deseribed of station 4, the position of the
cam 20 being different in each box, one being
behind the other in rotation and in reaching
the spring s.

In the operation of the invention, the cams
being disengaged from the springss, if the op-

- erator at A wishes to set a gignal at any post-
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station—say at station No. 4—the key / of the
transmitter C is pressed, each time closing a
circuit from generator via wire 4, relay B,
wire 5, conductor 1, wire 12, relay D, wire 13,
conductor 2, wire 11 to generator, the result
being that relay B operates ifs armature «
and relay D its armature e, and after four
pulsations the numeral 4 shows through the
window at the transmitter C, and the cam 20
bears against the spring s. The operator
then presses the key K, and a circuit is
formed from the generator, wire 11, conductor
2, wires 13 and 15, relay K, terminal 35, spring
36, wire 21, cam 19, spring s, wire 14, con-

ductor 3, wire 8, key K, bell d, and wire 7 to

cenerator, and the relay Il attracts 1ts arma-
ture 30 and the semaphore S drops. At
the same time the weighted lever 31 falls
and rotates the clock-traiu, and the teeth
33 of the break - wheel 29 pass under the
spring 37.
bell d, substantially as just deseribed, ex-
cept that the relay D is cutout by the spring
36 drawing away from 35; but as a tooth
strikes the spring 37 the circuit is closed by
wire 28, wheel 29, spring 37, and wire 23, and
as each tooth 33 thus closes the circuit a tap
is given upon the bell, and as the four taps
are given the operatoris aware that thesema-
phore S has fallen at station 4. The disk is
raised to the position shown in dotted lines
by any ordinary and well-known means—for
instance, by a cord attached to the disk, ex-
tending upward over a pulley located in the
upper part of the inclosing case and hanging
down through the bottom of the case—and
when the disk is to be reset the conductor or
motorman of a car pulls upon the cord and
raises the dislc nuntil the lever 51 is reset and

the spring 36 closed to terminal 35. It will |

The boxes at each of the post-sta- |

A circuit is formed through the |

| is the same as described of Fig. 1.
phore is tripped. The break-wheel 32 gives

semaphore and the operation of the return-
signal the key K must be kept closed, and
when the bell has sounded the return-signal
the key is then released. It will be under-
stood that any suitable receiver for the re-
turn-signal other than a bell may beemployed,
as a telegraph-sounder or a register using a
paper strip. A wire 40 extends from the trol-

ley-wire T to ground at each station and has

in series the lamps L, whose circuit is closed
or opened by the switch s°. The lamps are
lichted in the night and show white; but when
the semaphore is down a red light is given
by the disk of the semaphore. Telephones
t are in normally open bridges between the

conductors 1 and 8 at the central station and -

at all of the post-stations, and when the
switches s3 are ¢losed conversation can take
place between two stations. | L

Fig. 2 is a modification showing the select-
ive return-signal combined with a device to
indicate positively to the central station that
the semaphore S has fallen and also that the
signal-lamps L are lighted. These indica-
tions follow the operation of the return-sig-
nal make-and-break wheel. Upon the same
shaft m which carries the break-wheel 32 13
a disk n, having a long tooth v so arranged
as to follow the teeth 33 upon the wheel 32.

A contaet-spring 45 is in the path of the tooth

v, which is connected by the wire 46 to the

front contact 49 of the armature 47 of relay
R, the armature being connected by wire 43
to conductor 21. The conductor 40 from the

trolley-wire connects with one terminal spring.
of the normally open circuit-closer &4, the

other spring connecting by wire 51 to the ar-
mature 53 of relay R? and including in cir-
cuit the relay R and lamps L2 and L# and
the armature 53 connects to ground when
the switch s* is closed.  The lamp L° is In
a parallel branch from conductor 51 to the
rear contact 52 of armature 53. The sema-
phore S is provided with a metal plunger 50,
adapted when the semaphore falls to close the
circuit between the springs of the circuit-
closer 54, and current from trolley T passes
to ground, energizing relays-R and R® and
lightinglamp L% Whentheswitch s®isclosed,
the armature 53 of relay R° is drawn up and
the lamp L& isnot in circuit. The operation
The semas-

the characteristic return-signal, which in this
case is indicated upon the paper strip of &
register Q at the central station, (indicated as
being connected in series with the bell d by dot-
ted lines.) After the recording of the breaks
of wheel 32 the long tooth v of wheel 7 comes
into contact with the spring 45, and current
passes from wire 21 to the register , and a
long mark is made on the paper strip, which
is an indication that the circuit through the
signal-lampis complete and the signal lighted ;
but should the electric lamps L* L’ be burned
out or otherwise become inoperative and ren-
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der illumination of the swnel impossible the | train of the eeleemve return-ewnel device, end

cireult containing the 1eley R would become

open and its hehces would be demagnetized.

- Consequently its armature 47 would fall away

10

- upon the spring 37.

20

onto its back-stop and open the e¢ircuit of
which it forms a part, and when the tooth v
of- the wheel n comes into contact with the
spring 45 no current will be transmitted to

the register Q, and the said long mark will be
omitted. This will in no wise prevent or in-

terfere with the transmission of the charac-

teristic signal made by the teeth 33 striking
~The absence of the long

mark upon the paper strip of the register in-

dicates to the observer at the station A that
there is no illumination of the signal at the

signal-box from which the characteristic sig-

nal has been received and notice for him to
In the event
of the lamp L* becoming inoperative and
broken the circuit is opened thereat, the ar-

supply the box with new lamps.

mature 53 falls upon its back contact-stop 52,

and the circuit is reéstablished through the

lamp L°, which becomes lighted, thus pre-
venting the signal from becoming dark or ob-
Scured

T claim as my invention—

1. In a signaling system for electric rail-

~ roads, a plurality of signal-stations, at each of
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which are electric lamps, a signal, a selective

switching device, and a return-signal device;
electric circuits extending to each swnal sta-

tion, and to a central station; with means at

~ the centrel station for eendmﬂ‘ electric 1m-
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pulses to the signal-stationsto operate the se-
lective emtehmﬂ‘ device at any one station,
and to set the ewnel and means for receiving
a selective retum-swnel as set forth.

2. In a signaling system for electric rail-:
roads, a plurehty of signal-stations at each of
whieh are electric lamps, a signal, a selective:

switching device, and a return-signal break-

wheel; electric circuits extending to each sig-
central station; with:
means at the centr al station for sendlnfr elec-
triec impulses to the signal-stations to operete-
the selective smtchmg device at any one sta~
tion and to set the signal, and a bell to re-
‘| signal cireuit and the:lighting of the lamp-

elgnal by the semaphme eleetme circuits ex-

tending to each signal-station and to acentral
stamon, with means atthe central station for -

sending electric impulses to:-the signal-sta--

nal-station and to a

ceive a selective return-ewnel as set forth.

3. In a signaling system for electric rail-

roads, a plurehty of signal-stations at each of

which are electric lemps in a circuit from the

trolley-wire, a signal, a selective switching

device, and a meehen'icellyfoperetwe select-
1ve return-signal device, electric circuits ex-
tending to each signal-station, and to a cen-
tral ste‘blon, with means at the eentrel station

for sending electric impulses to the signal-

stations to_ operate the selective switching de-

vice, congisting of a eircuit-closing key whi_eh
when closed is adapted to operate an indi-
cator at the central station and to rotate the

cams of -all the selective switching devices:

|

and to ¢lose a circuit at one SIgnal station
only, meang at the central station for send-
ing successive impulses over the said closed

“circuit to set the signal, release the clock-

operate the same, as set :Eqrth -
4. In a signaling system for electric 1e11-
roads, a plurehty of signal-stations, at eachof

whlch are electric lamps, a signal, a select-

- a

70

ive-8switching device, a return-swnel device

adapted to transmit Q. predetermined box

‘number or indication, and a return-signal de--

vice adapted to tr &Ilbnllt an indication of the
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closure of the lamp-signal circuit and the

lightingof-the lamp; electric eireuits extend-
ing to eaeh
etatwn with means at the central station for
Selldllil“' electric impulses to the signal-sta-

tions to operate the selective switching de-

vice at any one station, and to set the swnel
and means for receiving the selective box
number or indication and the la,mp-ewnel in-
dication, as set forth. | -
5. In-a signaling system for eleetrlc rell-
roads, a plure11t3 of signal-stations, at each of
which are electric lempe a, semaphore-ewnal

a selective switching device, a return-gignal

device adapted -tottrensmit predetermined

signal-station and to a central |
.Sc .
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box numbers or indications, and a return-sig-

1 nal device adapted to transmit an indication

of the closure of the lamp-signal cireuit and

the lighting of the lamp-signal, an automatic

dewce for elmulteneously switehing out a
disabledlampandswitchinginasecondlamp;
electric circuits extending to each signal-sta-

;_9 5

tion and to a central station; with means at -

the central station for sending eleétric im-

pulses to the signal-stations to operate the se-
lective smtehmw device at any -one" station,
and to set the semephore-swnel ‘and ‘means-
as a register for receiving the selective box-
number: end the lemp-elﬂ'nel mdmatwn a8

set forth.

pyele
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6. In a swnehnﬂ' system for electrlc, rell!T |

roeds a plurehty of signal-stations, at each of

whwh are electric lamps, a semaphore-signal
normally held retracted, a selectiveswitching’
device, a-return-signal device adapted upone

11O

the. trlppmn‘ of the semaphore to transmit'a -

predetermined box number or indication, and
asecond return-signal device adapted to trans-

mit an indication “of the closure of the lamp-

—115" .
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tionsto 0perate the selective switching device
at any one station, to trip the semephore sig- |

naland operate ther etarn-signals, with means

for receiving the selective box number orin-

dication, and the lemp swnel mdlcetlon, as -

set forth,

7. In a ewnehno' system for electric 1&11-
roads, a. plm ality of signal-stations at each of
which are electric lamps, a signal, a selective
switehing device, and a return-signal device;

electric circuits extendmﬂ' to eaeh 31gna1-ste—-=

tion and to a central stetlon with means at

125
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the central station for sendmn' electric 1m-

pulses to the signal-stations to operete the se-
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Jective device at any one station, and set the | switeching device, a return-signal device, and

signal, and means for receiving a return-sig-
nal characteristic to the station selected, as
set forth.

8. In a signaling system for electric rail-

roads, a plurality of signal-stations, at each of

which are electric lamps, a signal, a selective
switching device, a return-signal device, and
a return-lamp-circuit-indicating device; elec-
tric circuits extending to each signal-station
and to a central station; with means at the
central station for sending electric impulses
to the signal-stations to operate the selective
signal device at any one station and to set the
signal, means for receiving a return-signal
characteristic of the station selected, and
means for indicating the condition of the said
lamp-circuit.

0. In a signaling system for electric rail-
roads, a plurality of signal-stations, at eachof
which are electric lamps, a signal, a selective

1

a return-lamp-circuit-indicator device; elec-
tric circuits extending to each signal-station
and to a central station; with means at the
central stationsfor sending electric impulses
to the signal-stations to operate the selective
signal device atany one station and to set the
signal, means for receiving a return-signal
characteristic of the station selected, and
means forreceiving a signal indicative of the
closure of a cirenit through the said lampsand
the lighting of the same.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 18th day of
Mareh, 1901.

ORLANDO W, ITAR'T.

Witnesses:
C. K. SMITH,
DENTJAMIN COOK, Jr.
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