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To all whom it may concern: -

Be it known-that I, JOSEPH W. I‘ROST a
citizen of the United States residingat Wash-
ington, District of- Colu mbla, have invented

certain new and useful Improvements in Elec-
tric Signals for Railway-Cabs, of which the
-followmw 18

It is well known and generally coneeded.by
those versed in the art that the method of sig-
naling between stations and moving railway-

trains or between two moving trams, known

as the ‘‘induction” method, is for obvious
reasons. delicate, expensive, unrehable and
not altogether practical, so much so, mdeed
that it 1s used, if at all, only to a Velyhmlted
extent and where the COHdlthIl’% for 1ts sue-
cessful operation are exceptionally favorable.

- It is also a fact that another well-known
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method of establishing electrical connection

between a moving and stationary object or
between two moving ones involving the con-

struction and mamtenanee of a pmperly-m-

“sulated and separate wire along the line of
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the road and traveling contacts for establish-

ing the connection to same.is too expensive

to be practicable, these statements referring
to railway-carriages propelled by steam or
other than by electrical power. Moreover,

the speed of carriages propelled in such other
manner being comparatwelv limited there is

- not nearly as much necessity for train-signal-
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ing as in the case of eleetue&lly-pmpelled'

carriages, the attainable speed of which 18
practically unlimited and the danger of acci-
dents to which is proportionately g ﬂ*reat

The object of my invention 18 to provide a
cheap, simple, and practicable method of sig-
naling between electrically-propelled vehi-—
cles employing the ordinary stationary cur-

rent-conduector and traveling contact.or be-

tween such traveling vehleles and stations

along the route, and it applies particularly to
the transmlssmn of danger or other signals
caleulated to promote qafety, althouvrh as

will be made plain, it may be applied: to ‘the |

- transmission of all classes of signals or to gon:-

eral telegraphic commumca‘nmn |
- Theinvention consists, br oadly, in the ut111~
zation of the regular stationary conductor

~and the tlavelmﬂ* trolley-wheel (or contact

used to GSt&bhbh eleetmc*t,l eonnectlon be-— { is established. a shunt-ulcmt similar to the

1

| LWeen the car-motor and the stationary gen-
| erator) as part of the signaling-circuit and in
the combination of same with shunt circuits
and connections, as well as with transmitting
and receiving appalatns to be her em&ftel
more fully described.

| a specification, reference being |
had therein to the accompanying drawings.-

the stationary generator D,

well-known manner.,

In the accompanying drawings, I'igure 1

,shows the apparatus and connections neces-

sary to be employed at the car or other vehi-
cle, and Fig. 2 shows the circuit connections
and apparatus employed at the station or
other point along the line of the road.
Referring more partlculmly to Fig. 1, A is
a car- motm which 1s of the ordmaly type,
connected 10 and receiving its current from
(Shown'm Fig. 2,)
as follows: from oround at (3 th10u0'h dy

namo or generator - D, contact-spring 2, “trans-
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mifting-w heel 1 to the line C, and from thence -

to the tlavelmw contact or tlolley-wheel B,
through the motm to eround at G*. At th(,
car-station a shunt- cueult which includes a
signaling or receiving maﬂ*net or other trans-

'latmﬂ' devlee, is made around the motor A,
as follows beginning at connection 3, to ‘md_

through the eoils of the magnet @ to connec-
tion 4: on the other side of the motor. The

‘coils of this magnet are wound to (or the trans-

lating device is of) an extremely high resist-

ance as compared to that of the motor, so that

a comparatively small part of the current
flows through the smlle——enmwh however, to
energize the magnet, so as to opelate its ar-

mature b when the current passes through the

line, this armature being normally:attr racted
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tothecollsof thesame and operating by means

of its contact-points the local swnal circuit
F, included in which is the battel y 5, the re-
eo1dmfr-1eg1ste1 6, and the swnal-bell 71n a

For the station at Fig. 2 is provided & cir-
cult-contmllmfr devlce or what is commonly
knownasa ‘““manualsignal-transmitter,” con-

sisting of a notched wheel smtmbly geared to
| a eloelgwm kandacontact-spring2normallyin
contact with same.

The transmitting-wheel
1 is adapted to-be revolved by the clock mech-
anism.in the same manner as is the ordinary
district eall-box. Around this break-wheel

_ This local eireuit conld.
| be dispensed with and the bell and register
operated directly by the magnet a. |
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one around the motor A, Fig. 1, and similarly
including a high-resistance signaling-magnet
A'and thelocal receiving-circuit F',as follows:
from contact 3’ on one side of the transmit-
ting mechanism through coils of magnet A’
to connection 4 on the other side of the trans-
mitting-wheel. This shunt serves three dis-
tinct purposes, viz: It prevents an absolute
break in the line when the transmitter is op-
erated, and thus provides against sparking
between the contact-spring 2 and the wheel 1;
1t receives the return-signals from the cab-
station at Fig. 1, as more fully described here-
inafter, and it also confirms to the operator
the signals transmitted from the ground-sta-
tion. o |

As the most important signals to be trans-

mitted are those from the ground-station to

the car, I will first explain the operation of
the apparatus thus far described and neces-

-sary for that purpose, it being borne in mind

where this particular form of signaling mech-
anism is employed that each train upon the
line is numbered and that certain arbitrary
and predetermined signals are employed to
indicate different information. |

If it is desired, for instance, to notify train

No. 23 thatthereis danger ahead and to come
to a full stop, a wheel 1, notched so as to

transmit such a signal to 23, is placed on the
shaft of the transmitter-clockwork, the mech-
anism is setin motion and thesignal is trans-
mitted to the train 23 and received by the
bell 7 and register 6, the magnet-coils g re-
sponding to each break or change in the cir-
cult made by the operation of the wheel 1
and contact 2. This signal may be repeated
any number of times to give other informa-
tion or orders, or the well-known service-in-
dicating mechanism of a multiple district
call-box may be employed. In transmitting
information from the ground-station to the
moving station the signal will be confirmed
at the sending-station by means of the relay
magnet - colls a, battery 5', register 6’, and
bell 7', included in loeal circuit F/, already
described. The armature b of the relay A’

~1s normally held away from its magnet by
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means of the coiled spring 8. When, how-
ever, the transmitting-wheel 1 is made to re-
volve, as described, and the main circuit is
broken, the current flows through the relay
shunt-circuit and energizes the magnetwhich
by means of the afttraction of its armature
operates the local circuit F'.

In order that an answer may be sent from
themovingstation or otherinformation trans-
mitted from it to the ground-station, I pro-
vide a transmitter practically similar in its
mechanism to the transmitter at the ground-
station, except that the contact-spring 2’ nor-
mally rests upon an insulated portion of the

wheel 1’, the uninsulated signal-noteches of |

which wheel correspond to the insulated por-
tion of the wheel 1 of Kig. 2. This transmit-

ting-wheel and its contact 2’ is included in |
the normally open shunt-circuit I, one end of

w—
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which is connected to the line between the
generator and the car-motor at 9 and the

other to the ground at G'.
tact-spring 2’ touches the uninsulated parts
of the wheel, this shunt-cireuit is completed,
and because of the cutting out of the resist-
ance of the motor A and the consequent in-
crease of current in the line the magnet «’
of Fig. 2 isenergized so asto operate the local
circuit F', as before described. This signal
is also confirmed at the sending (car) station
by means of the relay ¢ and its local cireuit,
the relay being operated by the alternate
cutting on and off of thecurrent by the trans-
mitting-wheel 1'.

I wish it to be undersxtdod that I do not con-

fine myself to the use of the particular form
of transmiftting or receiving devieces here
shown, the gist of my invention being to pro-

When the con-
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vide simple and efficient means of communi-

cating or signaling over a trolley line or wire
carrying a very high current and utilized for
other purposes requiring such high current
to and from moving trains of .cars or from one
point along said line or wire to another by
means of  comparatively high - resistance
shunts including receiving and translating
devices, and particularly of a high-resistance
shunt or shunts around the cab-motor includ-
ing said devices, (whether visual or audible,
or both,) in connection with duplicate devices
at another station on theline. Forinstance,
an electric light might be substituted for the
magnets ¢ and A for receiving the distinetive
signals to be transmitted from another sta-
tion or a regular Morse telegruph-key might
be used as a transmitter instead of the cir-
cult-controlling wheel here shown, |
Wherethe circuit-controllingdevices shown

- at the ground-station could not be for obvious

reasons utilized ata movingstation, yet where
1t was desired to communicate between mov-

ing stations the devices for receiving and

transmitting here shown could be operated in

connection with duplicate apparatus at an-

other cab on the line. Similarlyif it was de-
sired to communicate between two or more
ground-stations the apparatus shownasatthe
ground - station could be duplicated at the
otherstations., The magnet A at the ground-
station could be included in series with the
transmitting-wheel 1, (as an absolute break
or many of them, such as would be caused by
a rapldly-transmitted signal, would in no
manner interfere with the practical operation
of the cab-motor,) though I prefer the device
shown. I have found that the very-high-re-
sistance secondary circuit of a telephonie in-
duction-coil with the receiver can be substi-
tated for or used in connection with the de-
vices here shown and be used for general sig-
naling or communicating purposes.

The receiving device could be of very low
resistance, so much so as to not materially in-
terfere with the electromotive force going
through the motor and yet enough to operate
a magnet-coil of low resistance (wound with
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- coarse wire) in the motor branch without de-

parting from the spirit of the invention, or

- another contact traveler could be added in

- 10

15

~ vice at a distant; station included in the cir-

'Lhe trolley-wire to transmit and receive defl

which the receiving device might be put, the
oist of the mventlon being the utilization of
1...
nite signals, notwithstanding the heavy cur-
rent necessary on such lines and the presence
of the dynamo and motor. -

What I claim is—

1. In an electric ceb-s1gnalluﬂ‘ devme the

combination of the stationary generator D,

the line C, contact traveler B, and motor A
with a mgnelmg-megnet included in a ehunt
around the said motor and a transmlttmﬂ' de-

- cuit of the ”eneretm substantlally as de-
- seribed.

20

30

2. In an eleetrle swna,lmﬂ' device the com-
bination of a sta,tmna,ry generatm D, the line

C carrying a current from the said weneretor |

a contact traveler, and a cab- metor receiving
itscurrent from the line through the said con-
tact traveler, with a comparatively high-re-
sistance receiving device included 1n a shunt
around the said moter all at one station, and
a transmitting device at another statlon on

the line of the said conductor and connected

with the same, substantially as deseribed.
3. In an electric cab-signaling device the

- combination of the stationary generator D,
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the line O, contact traveler B, and motor A
with a relay magnet of high 1e81etance melud- |

ed in a shunt around the said motor, said re-
lay controlling a local circuit, and a definite

and distinetive signal- transmittinﬂ' device at

a distant station eentrollmg the circuit of the
generator, substantially as described.

~ 4, In an electric cab-signaling device the
combination of the stationary generator D,

the line C, contact traveler B, and motorA,
with a receiving device included in a shunt
around the sald motor, a transmitting device,

also in a shunt around the said motor, a.nd |
duplicate apparatus at a second statmn sub-
stantially as described. | |
5. In an electrie signaling device the com- |
'bmauon of a stetmnary generater D, lme C

r

1

1

sistance

contact traveler B and motor A, with a re-
ceiving-magnet of compar atively high resist-

‘ance included in a shunt around the said mo-

tor, a definite signal-transmitting device, also

~1ncluded in a shunt around the metor et one

moving station, and a definite signel—trenS-
mitting device at a ground-station controlling

5O
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the circuit of the line C, together with a shunt

around the said transmitting device, includ-

ing a .receiving- mafrnet substantlally as de-
'Scubed SRR
6. In an electrie swnal devwe the combi-
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nation of a stetlonary generator D, the line

C carrying a current from the said ﬂ'eneretm

a contact tra,veler and a cab- moter receiving

1ts current from the line through the said con-

tact traveler, with a compmatwely high re-
receiving - magnet included in a
shunt around the sa,ld metm all at one sta-

tion, and a tlensmlttmfr demce at another
statlon on the line of the said conductor and

connected Wll}h the same, substanmally as de-
serlbed

eembl_na,tmn of the sta,tlonary E;'BIIBI&'EOl D,
the line C, contact traveler B and motor A,

70

In an electric cab—-smnehnﬂ' devlce, the

‘with a signal-receiving device between the 75
‘said contact traveler and the ground or com-
mon return, and a distinet mgnal-transmlt-

ting device at another station controlling the ..

sa1d receiving device and connected to smd
line C, substa,ntlellv as described. i
8. The combination of the definite and dis-
tinctive transmitting device and the gener-
ator D, both at one station; the line ¢ and
the contact traveler B; together with the mo-

tor A-and a definite and dlstmctlve signal-

8o

transmitting device and a receiving dewee

contact traveler and the common return, at

‘a second station, substantially as deseribed.

In testimony whe1 eof I have affixed my sig-
netme in presence of two witnesses., -

D . JOSEPH W. FROST*._ |
Witnesses: |
. - CHas. C. FROST
o WMH DELACY |

‘both in the motor branch between the said
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