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To all whom it may concerw:

Be it known that I, Luocius J. PHELPS, a
citizen of the United States, and a resident of
New York, in the county of New York and
State of New York, have invented certain new
and useful Improvements in" Railway Teleg-

raphy, of which the fqllowing is a specifica- |

tion. |

- My invention relates to apparatus whereby

10
- readily utilized for two purposes, to wit: for

the purpose of maintaining communication

with a railway-train in motion or at rest by
the principle of electric induction and for its

ordinary purpose of telegraphing between a

terminal station and ordinary way stations or .

offices or between any stations. |

My invention contemplates the employment
of an apparatus for communicating with the
railway-train by what I term ‘‘vibration-sig-
nals’’—that is to say,signals whose elementary
portions consist each of a series of electrical
pulsations,vibrations, or waves of any desired
kind and of any desired rapidity, preferably,
however, of such rapidity as to produce the
sensation of a musical tone. In accordance
with this system the characters of the Morse
alphabet would be represented by musical
tones or sounds corresponding in thelr duara-
tion to the dots and dashes or elementary por-
tions of the Morsé characters. The electrie
vibrations might be either intermittent, undu-

" latory, or pulsatory, and may be elther direct
or alternating—that is to say, all of the same
polarity orsuccessively of oppositepolarity. I
prefer, however, to use direct current-vibra-

tions, and have hereir described an apparatus
adapted to produce currents of such kind for
usein thetrain-telegraphing. The special ob-

40 jeet sought in employing vibrations of such

character is to makethe ordinaryapparatus in

the line-circuit at any station—such, for in-
stance, as Morse relays—respond morereadily

to the vibration-sigunals, not by themselves vi-

brating, but by moving between their stops in |

the same way that they move when used in re-
~ceiving signalssent by an-ordinary Morse key
controlling the cirenit of a battery or source of
continuous current connected directly to the
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an ordinary telegraph line or circuit may be |.

' fied in the claims. |

5o cireuit inthe ordinary way.

I have herein shown my invention ascarried | For the sake of simplicity I have

| out in connection with a line-circuit, the way

and terminal stations on which are equipped
with ordinary Morse keys and Morse relays or
receivers. | - -

One of the objects of my invention 1s to en-
able the operators at the way-stations of the
Morse cireuit to read on their Morse receiv-
ers the messages sent by vibration signals to
the train. - - o

A further object of my.invention 1s to per-
mit the way-stations on the Morse circult to
communicate with each other in the ordinary
way when such Morse circuit is not employed
for the train-service. -

A further object of my invention is to per- -
mit the operators at way-stations to commu-
nicate with the train. 0 -

Other objects and results incident to my in-
vention will appear from the subjoined de-
seription, taken in connection with the accom-
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panying drawings.

The novel combinations and arrangements
of apparatus will be more particularly speci-

Referring to the drawings, A indicates the
terminal stations—such, fors instance, as a
train-dispatcher’s office; and B C indicate, re-
spectively, two way-stations on a Morse cir-
cuit, composed of a line-wire, L., which wire
is carried beside, between, or over the tracks
of the railway in proper position to be insuch
proximity to induction apparatas on a rail-
way-vehicle that vibration-signals produced
on said circuit will by induction set up corre- 8g -
sponding vibrations on a vehicle circuit or
wire, and will operate suitable apparatus
thereon: - | |

D indicates a vehicle—such, for instance, as
a railway - car—carrying a coil of wire ar- go
ranged, for instance, atter the manner de-
seribed in my prior patent, No. 312,506, and
having its terminals connected with apparatus-

S0

“for transmitting and receiving vibration-sig-

nals. The apparatus on the vehicle for this
purpose is herein shown as consisting of an
ordinary telephone-receiver, T, a Morse key
or other transmitter, K, a battery or other
oenerator of electricity, Lt B, and a means for .
throwing the current of said battery into elec- 100
tric waves or vibrations. : ~

illustrated
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the vibrator as consisting of an electro-mag-
net, E, throungh whose coilsthecurrent from the
battery passes, and whose back contact-stop
for its armature-lever 18 also included in the
circuit, so that when current is admitted
through the magnet and armature the arma-
ture will vibrate and throw the battery-cur-
rent into rapid vibration. These devices are

connected 1nto the car-circuit in obvious man- |
tery over the lineand th rough the instruments

ner.

- The key K, when depressed, admits the vi-
bratory current to the car-circuit, and the elee-

trical vibrations on such circuit induce vibra-
tions on the line L, which: are received upon

suitable appar&tu&

For receiving signals on the car a telephone

is preferably employed, said telephone being
placed in circuit in-any of the ways ordinarily

employed with telegraph apparatus.

The devices and circuits on the car D are
typical only of means for receiving the sig-

nals by induction from the line and for trans-.

mitting messages by induection to the line.

‘Any other arrangements might be used for
25

the purpose—such, for instance, as those in-
dicated 1n my Patent No. 334,187. .

At the station A, M B indiecates a generator
of ele(brlclty—such for instance, as a galvanic
battery—which may be placed on the circuit
of the line L, either through a vibrator for
throwing the current into vibrations, pulsa-
tions, or undulations, or may be conneeted
directly to said line-¢ir cult the vibrator being

at such time shunted or cut out of circuit. In’

this instance, also, I have shown for the sake of
simplicity a vibrator consisting of an electro-
magnet vibrator similar to that shown on the

“vehicle, and connected into the cirenit with
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the battery and the front contact of the key
K at the station.
to the line-circuit through an ordinary Morse
relay, R, as shown, arnd the back contact of
the key is connected to ground through a tele-
phone-receiver, T, such as is ordinarily em-
ployed on spedkmg telephone circuits. |

The receiver T is that on which the vibra-
tion-signalsused in telegraphing from the train
are recelved, and, as will be observed, said re-
cerver 18 in the normal circuit to earth when
the apparatus 1s not in use at station A. In
the normal circuitis alsoincluded a battery or
scction of battery, M B’ which isalways in oper-
ative connection with the line,and which serves
to chargethe same, so that, as 'wiil be presently
described, any 1.1terrupt10n of the line-circuit
at a distant station will operate to cause aloud
sound inthetelephone-receiver, thus “calllng”
the operator at the station A.

> 1ndicates an electric switch of any suitable
construction, hfwlng the two contact-points 3
4. Contact 3 18 connected to the front stop of
key K, and contact 4 is connected directly to
line, as indicated, so as to include in the circuit
of the line the receiver R.

The switch S, being connected to the main
battery M B, may be moved to make contact |

with stop 3, S0 as to shunt the vibrator and

The key itself is connected

-'rl
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at the same time connect the battery to the
front stop of key K, In which case key K may
be employed for Sendmg ordinary Morse 8ig-
nals in the ordinary way by making and break-
1ng the circuit of the battery M B. When the
switch S is turned still farther, so as to make

'contact with the button 4, batterv M B will

flow directly to line through the receiver R,
and a circuit is thus established for said bat-

at the way-stations independently of the con-

dition or poaltwn of the key K and its attach-

ments.

At way-stations B, I have shown an ordinary
Morse key, K, and the usual shunting-switch
for the same, said key being i1ntroduced di-
rectly into the Morse circuit of line L. Also
included in said circuit is the relay R, upon
which the operator at station B receives sig-
nals sent by the key and batteryin the ordinary

way either from station A or from station C.
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At station C, I have shown also an ordinary

Morse key and shuntmg switch and a receiver,
R. Inadditiontothesedevicesisa telephone-
receiver, T, that may be employed for the pur-

pose of reading signals sent from the railway

train or vehicle to the office A, and which may
be-introduced into circuit for this purpose by
means of a switch, S
manner. At the station C is also placed a vi-

brator, by whose action the continuous flow of
current from the battery M B at station A
may be thrown into pulsations or vibrations
such that they may serve to transmit messages
to the car D by the vibration-signaling system.

The vibrator at C is here typified by an elec-

operating In obvious

I€Q

tro-magnet vibrator, which may be shunted

from circuit by throwing_the switch S° to make
contact with the buttone. When the vibrator

1s thus shunted the key K and its attachments

are included in the Morse circuit L. In such
position of the switch the cireuit through

station C i1s the same as through way-station

B. If the switech be turned to the position
shown in thedrawings-——thatis, between itstwo
contact points—any current flowing through

the circuit I. will have to pass through the

vibrator and through the relay R.
The relays R are to be properly constructed

sent from the qta,mon A, the relay-armatures

will remain against their front contacts during

the continuance of any geries of vibrations rep-
resenting a dot or dash of, say, the Morse al-
phabet, whiie on the interruption of said series
of vibrations the armature will be thrown
against its back stop in the ordinary way.
This adjustment may be effected by adjusting
the retractors for the armatures to exert small

retracting force and by making the armatures

quite heavy. It is obvious that in order to

secure such result it is desirable that the nat-
ural rate of vibration of the armature shall be
different from the rate of the electrical vibra-
tions or pulsations on the main circuit.

The apparatus is employed in the following
manner:

In the normal condition of the appa-
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or adjusted so that, when vibration-signals are
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ratus the devices at station A dre in the posi- |

tion shown at station B. The switch of the
key 1s closed so that the circuit through the
station is that of an ordinary Morse cireuit.
At station- C the switch of the key is also
closed and the switch $°is on its stop «, so that
the telephone T and the vibrator are out-of ac-

~tion, and the circuit at station C is practiecally

IO
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station A in the ordinary way.

the same as that of any ordinary Morse eircuit.
At station A it will- be observed that there is
no circuit for battery M B. If, however, the

key K be depressed, intermittent currents will

be sent through its front stop from battery M
B over the line L., and such intermittent cur-
rents or electrical vibrations will, by induec-
tion, act upon the telephone-receiver T on the

car D, which receiver is normally in circuit on
By closing and opening the key K

the car.
the mnessage may be sent to the car by vibra-
tion-signals, and the same message may be
read by the operators at stations B and C on

‘their receivers R, which, as before explained,

are adjusted to respond i 111 the same way to the
vibration-signals that they would respond if
the battery M B were in direct connection with
the line L and were controlled by the key at
When the key
K 1Is against its back-stop, the operator on the
car D may send a message by operating his
key, such message being transferred by indue-

tion from the car to the line-circuit L, and be-
ing received -on the telephone T at station A.

If the operator at, for instance, station B

desires to communicate with the operator at
station C, or with the operator at A, in the

same way that he would do if his station was

on an ordinary Morse circuit, he opens the cir-

cuit and operates his key K, thus making and
breaking the circuit over the line L of the bat-
tery M B’ which 1s the ‘‘call’’ battery of the
system at the station A, and which produces
sufficent sounds in the telephone T to call the
operator. The operator at A, in obedience to
the direction of operator ab B, thereupon
throws the switch S so as to make connection

- with point 4,thus placing the battery M Bon the
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circult L, so that when the operator at B moves
his key the receivers R at the various stations
on the circult will respond and act after the
manner of ordinary Morse relays. The oper-
ator at C can call the station A in the same
way, 1f hedesire to have battery M B connected
directly to the line 1.. - When the battery is so
connected he can, by operating his key K, send

‘a message to any way or terminal station on

the Morse circuit thus formed over the line L.
If the operator at station A desires to com-
municate with stations B and C as he would
over an ordinary Morse cireunit, he turns.the
switch S to make contact with the point 3
only, therebyshort-cireniting the vibrator, and
at the same time connecting the battery M B
to the front stop of the key K.
- The apparatus at station B of the Morse cir-
cult 1s only capable of receiving the vibration-
signals sent to the train. The operator at that

ordinarily read the messages sent from the
train, owing to the fact that the vibrations on

the line received by induction from the car D
are usually comparatively weak and require a

telephone or similar sensitive instrument in

order that they may be readily received.

The Opemtor at station C may communicate |
75

to the train by means of vibration-signals, and
he does this by throwing into vibration the

70

battery M B at the station A. When he de-

sires to communicate with the train direectly,
he gives notice to the operafor at station A,
who turns the switch S s0 as to connect the
battery M B directly to line I.. The operator
at O thereupon turns higswiteh S° into the po-
sition shown, so as to break the shunt around
his vibrator. Under this condition of the ap-

paratus, whenever he closes his key the circuit

of battery M B over line L is through the vi-
brator at U, and such vibrator breaks up the

carrent mto the intermittent currents, produe-

ing a series of vibrations, which by induction

I are transferred to the Vehlcle and recewed 1n

the telephone T 1n obvious manner., .
By operating the key K a message may be
sent from station C to the vehicle over the line

80*
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L by the vibration-signaling method. This

same message may obviously be read at sta-

tion A onthe Morse receiver R at that station.

- When the operator at station C throws his
telephone T into circuit, he may read the mes-
sage sent from the car. -

The vibration-signals sent by key K at sta-
tion A are, however, ordinarily too strong to
permit the telephone T at station C to beused
as a receiver with comfort, and it is therefore

desirable to receive them at station C upon the :

relay R, as already explained.

In calhnﬂ' station A, the operator at C may

do so by the action of his vibrator upon the
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current from battery M B’ thus producing a

musical tone in the recewer 'y, which would
be more plainly heard than a series of ticks

IIO

such aswould be produced when the vibratoris

not in action. To call by means of the vibra-

tor, he simply throws his switch into the posi-

tion shown, and after opening his key manipu-
lates such key in the ordinary way, ihe vibra-

115

tor during each period of closure operating to -
throw the current of the call -battery M B* 1nt0 |

vibration.
I do not limit myself to any particular con-
struction of switeh apparatus for throwing the

I20

vibrators into and out of operativé connection
and for connecting the battery directly to 1i ne,

inasmuch as the same effects may be produced
by numberless variations in the connections
and by various modifications of switch devices,
as is well understood in the art.

What I claim as my invention is—

1. The combination, substantially as de-
seribed, in a railway inductive signaling appa-

ratus, with a telegraph-wire and its instru-
ments as way and terminal stations, of & rail-

way- -vehicle having railway Slgnallng, trans-

mitting, and receiving instruments operating

statlon cannot signal to the train and cannot | to recewe and transmit messages by Induction

I25

[30 -
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to and from said telegraph-wire, a station on | tran'éferred inductively to and from the line, a

said line-wire, and at said station a battery,

M B, connected directly to the line, meauns for,

throwing the current of said battery into vi-
brations on the line, and a key controlling the
passage of the vibratory battery-current over

‘the. line - circuit for sending messages to the

vehicle, as and for the purpose described.

2. The combination,with a-Morse telegraph-
wire and the instruments thereof at one or
more stations on the wire, of a vehicle having
railway signaling, transmitting, and receiving
instruments operating to transmit and receive
vibration-signals to and from the wire by in-
duction and at a station having its 1nstru-
ments in the direct circuit of the wire, a bat-
tery and vibrator connected directly to line,
and a key for sending messages to the vehicle
over the wire by the vibrating currents of the
battery circulating over said wire, as and for
the purpose described. S

3. The combination, with the line L, of a
vehicle having railway signaling apparatus
operating to transmit signals to and from the
line by vibration-signals transferred to and

 from the vehicle by induection, a station hav-
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ing a vibrator and battery, a key controlling
the direct circuit of the line through said vi-

‘brator and battery, and switch apparatus for
throwing the vibrator out of action and con-

necting the battery directly to line, so thatits
current will low over the line-circuit, as and
for the purpose described. g

4. The combination, with a telegraph-line,

1., of avehicle having railway signaling,trans-

mitting, and receiving instruments operating
to transmit and receive sighals inductively by
vibration-impulses transferred to and from the
line-wire, a station on the line-wire, a gener-
ator of electricity at the station, means for
producing on theline electrical vibrations con-
sisting of currents flowing from said generator
directly over the liwe-circuit, transmitting and
receiving iustruments at said station for the
induction railway -signals, and way - stations

provided with receiving-instruments R, in-

cluded in the direct normal-line circuit and
responsive to the message sent by the vibra-
tion-signals, as and for the purpose described.

5. The combination, in a rallway-telegraph,
of a telegraph-line, L, a railway-vehicle hav-

ing transmitting and receiving instruments

~ operating to transmit and receive signals pro-

55

duced by a series of electrical vibrations or
pulsations acting inductively to or from the
line, a station having transmitting and receiv-
ing instruments for such vibration railway-
signals, and one or more stations, B, placed in

~ thedirect-linecircuit and provided with Morse

60

receiving-relays responsive to the vibration
railway-signals sent from the fixed station to
the train, as and for the purpose described.

6. The combination, with the Morse circuit
L, of arailway-vehicle having transmitting and
receiving instruments operating to transmit

station having transmitting and receiving 1in-

struments for the induction railway-signals, a

battery at said station, means for connectiog
said battery toline directly or through the con-
tacts of a vibrator in the direct-line circuilt,
and at another station on the line a vibrator,
means for throwing thesameinto the direct-line
circuit, and a transmitter controlling the cir-
cuit, as and for the purpose described.

7. The combination, with a telegraph-line,
I, of a vehicle having transmitting and re-
ceiving apparatus operating to transmit and
receive signals by electrical vibrations or 11n-
pulses transferred inductively toand from the
line, a station, A, provided with a generator
of electricity having direct connection to line,

-a vibrator and a key, and a station, C, on the

line, provided also with a vibrator having di-
rect connection to line for throwing the cur-
rent from the generator to the first-named sta-
tion into vibration, as and for the purpose de-
scribed. | -

8. The combination, with the line L, having
one or more telegraph way-stations, of a vehi-
cle having transmitting and receiving instru-
ments operating to transmit and receive sig-
nals by vibrations or impulses transferred to
and from the line by induction, a station con-
nected to the line L and provided with a bat-
tery and vibrator having direct connections
to line for producing vibrations on the cireuit,
a telephone in the normal-line circuit at the
station, and a call-battery in the normal-line
circuit with the telephone. “ .

9. The combination, with the line-circuit L,
of a vehicle having transmitting and receiving
instruments for transmitting and receiving
Morse signals by a series of vibrations. or im-
pulses transferred inductively to and from the
Jine, a way-station, C, in the direct-line cir-
cuit, and at said station a vibrator, a Morse
key, a receiving-relay, and switch apparatus
for throwing the vibrator-contactsinto and out
of the direct-line circuit. : -

10. The combination, with the line L. and
a, vehicle having an induction-circuit thereon
carried in part in proximity to the line of rail-
way signaling, transmitting, and receiving ap-
paratus connected with such induction-circuit,
of means at a station on the circuilt for send-

ing messages by vibration-signals to the train’

and a way-station on the direct circuit of line
L, having a receiving-instrument, R, on the
direct-line circuit for receiving the heavy -vi-
bration-signals sent on to the direct line, and
a telephone, T, for receiving the signals in-
duced on the line from the vehicle.

11. The combination, with the Morse tele-
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graph-circuit L, of a station, A, having appa- -

ratus for sending messages by vibration-sig-

| nals on said circuit, a railway-car station hav-
ing an igstrument for receiving said signals

by induction, a way station, C, placed on the
Morse circuit and having Morse transmitting

and receive messages by vibration-impulses | and receiving apparatus of the ordinary kind,
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a vibrator at said station, and a switch for | A, a vibrator for throwing the battery-current

throwing the contacts of said vibrator into

and out of the direct-line circuit.
12. The combination, with a Morse tele-
s oraph-circuit, L,-of a station, D, having in-
straments for receiving signals and transmit-
ting-signals over said circuit by induction, a
way-station in the direct-line circuit having
ordinary Morse transmitting and receiving ap-

10 paratus, a vibrator at a station, A, a battery,

a switch for throwing the vibrator out of di-
rect connection with the line and connecting
the battery directly to the line-circuit, a tele-
phone-receiver at such station normally In ¢ir-

‘15 cuit and serving as a call-receiver, and a bat-
~ tery, as M B on the normal cireuit to permit

the way- statlon to call the station A on the
telephone.

| 13. The combination, with a telegraph- Ime
20 I, having Morse way-stations in direct circuit
thereon, a station, as D, having instruments
for receiving and transmitting signals by in-
duction to and from said circuit, a battery ab
a station, as A, a switch for connecting the

25 battery directly to line when the way-stations
are to telegraph to one another or to station |

rent into vibrations over the circuit,

into vibration over the line-circuit when the

station A 18 to communicate with the induc-

tion-station, and a switch for throwing said 30
vibrator out of cireuit to permit the station
A to use the battery M B on the circuit, in the
manner described.

14. The combination, wmh the telegraph

“line L, having wayand terminal officesequipped 35

with ordmary Morse apparatus, of a station,

D, railway signaling, transmitting, and re-

eewmg instruments connected to devices in
inductive proximity to said line, as deseribed,

a battery, M B, a vibrator havmg contacts in 40
the.line-cireuit for throwing the battery-cur-
and a
switch for connecting the battery to the cir-

| cuit independently of the vibrator.

Signed at New. York, in the county of New 45
York and State of New York, thls 2d day of |
July, A. D. 1886. -

LUCIUS J. PHE,;LPS. '

Wltnesses
Wu. H. CAPEL | -
WM. HENRY GARDINER.
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