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(Nomodel.)

To all whom it ma 1 CONCErTL:
Be it known that I, Lucius J. PHELPS

New York, in the county of New York and
State of New York, have invented certain new
and useful Improvements in Duplexing Rail-
way-Telegraphs, of which the following i8 2
specification.’

The object of my mventlon is to provide a

may be maintained with a vehicle in motion
or at rest-——such, for instance, as a railway-
car—over 4 circuit upon which transmitting

ter—such, for instance, as Morse keys and
transmitters—are simultaneously employed.
My present invention involves more espe-
cially the employment of the inventions here-
tofore patented by me for maintaining com-
munication with the train by the principle of
induction, the circult being formed over a line
carried parallel to the path of the vehicle and
to apparatus on the vehicle through a device
moving in inductive proximity and relation to |
the line.
The object of my present invention is more

communication with the train can be kept up
by what I term ‘‘vibration-signals’’—that is
to say, by signals whose elementary portions

are made upeach of a series of vibrations of |

greater or less rapldlty, but preferably of suffi-

cal tone.

The object of my present invention 18 also
to provide a means for produecing vibrations
of an alternating character—that is to say, vi-
brations which are Successwely of opposite po-
larity.

My invention consists in the novel combina-
tions of apparatus that will be described in,
connection with the accompanying drawings,

claims.
Figure 1 is a diagram of circuits and appa
ratus embodying my invention. Fig. 2 illus:

Reterring to Fig. 1 L indicates a line- wire
carried parallel to bhe vehicle and in suitable
inductive proximity to apparatus thereon, as

the key is at rest.

descrlbed in my prior patent, No. 312,506.

- The apparatus on the car is herein shown as |

similar _13'0 that of said patent, but might be of
any other character adapted to permit the op-
erator on the car K to receive signals by 1n- 55

-ductive transfer from the line to the circuit or

conductor on the car, or transmit signals by -
inductive transfer in the opposite way.

The devices on the vehicle are hereinshown
as consisting of an ordinary Morse key, K, 60
controlling the circuait of the battery L B and
vibrator V through the conductor on the ecar
moving 1in mduetwe proximity to the line. -

The vibrator V-simply serves to throw the bat-
tery-current into vibrations or pulsations, and €5

is shown as consisting of an ordinary electro-
magnet, whose armature makes and breaks the
cucmt of the battery, while its coils are in-
cluded in the circuit, so as to produce the au-
tomatic vibration.

The receiver T for the vibration- -signals 1s

~an ordinary telephone-receiver, and 1s placed

in the eircuit from the-back eontaet of the key,
so that it isin condition toreceive signals when
5

The devices described are merely typical of 7
any adapted to the same purpose.

The line L is supposed to be the line or cir-
cuit for ordinary Morse relays and transmit-
ters or keys connected dnectly into said ecir-
cuit.

At the Statlon A, which is the terminal sta-
tion of the line, and is provided with the ap-
paratus for eommumc&tmn* with the vehicle,
I have shown such a Morse key, K, and relay
R. - This apparatus is shunted by the con-
denser C, which provides a path for the vi-
bration- swaals when the key is open, and also
serves in a measure to shunt or cut off the vi-
bration-signals from the relay when the key
is closed. A way-station, B, on the circuit L
is provided with similar appalatus so that
communication may be held between stations
A and B in the ordinary way by means of the
keys K and receivers R. Other way-stations
| obviously, may be connected into circuit in
the same way. The battery by which mes-
sages are thus transmitted is indicated at M
B, and is connected into the direct-line cir-
cuw as shown, so that the operation of any-
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key may serve to change the tenslon of the -
current on the line and produce an operation

of the relays.

At the station A the devices for producing
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the vibrations or pulsations on the line-cirecuit
consist of a battery, M B or other generator
of electricity, combined with a rapidly-oper-
ating pole-changer, D. This pole-changer is
kept in operation by any suitable means, and
serves by 1ts action to connect the battery or
other generator of continuous current to the

circuit L, first in one direction and then in the

other, in a manner well understood in the art,
SO as to cause an alternating current from said
battery to flow over the line-circuit I.. The
rapidity of the alternatious is obviously con-
trolled by the rapidity by which the pole-
changer moves. The pole-changer shown is
a rotating pole-changer—that is, one whose
contact-surface moves always in the same di-
rection.
ments or blocks mounted in any snitable man-

- ner upon a shaft, so as to be rotated thereby,

20

but insulated from one another. On the cy-
lindrical surface formed by said blocks bear
the four springs connected, as shown, two to

- the opposite poles of the battery mSpectlvely,

25

and two to the line and ground. In the posi-

tion of the parts shown current will flow in

one direction totheline; but whenthe changer

- turns sufficiently to brmﬂ* the line-spring un-

10

der the other conductmg -segment current will
then flow from the battery in opposite direc-
tion. The electrical pulsations or vibrations

“thus produced are controlled by the trans-

- mitter K? which is to be employed in com-
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‘sists of a spring,

municating with the operator upon the vehi-
cle or. 1nductlon station E.

The transmitter K?is prowded with con-.

tinuity-preserving contacts for its back and
front stops, connected so that there shall be at
all times a circuit for the battery M B and the
Morse tele.gra,ph apparatus, whether said key
K* be against its front or back Stop, Oor mov-
ing from one of its positions to another.

The normal or back stop of the key K? con-
l, connected to a switch that
serves to complete the connection to ground
eitherdirectly or through a telephone-receiver,
T, used 1n receiving vi b1 ation-signals from the
vehlcle

nected with the pole-changer D.

The key K?*1is itself connected duectly to
the line L. The springs are so arranged
and adjusted that the key shall always be in
contact with one or the other of them—that is
to say, in passing from a point whereit conneects
the line to the switch S to a point where it
connects the line with the pole-changer there

shall be no interruption of the flow of current
from battery M B over the line and to ground

at station A.

It 18 obvious that the key K? may be varied
indefinitely so far as concerns its mechanical
construction, while preserving the essential
eharacterlsblc—to wit, the preserving of the

~continuity of the line-circuit for the battery

M B and the Morse apparatus.
The switeh S is to be employed in the ordi-
nary way, either to connect the receiver T

It consists of two conducting seg-

The 0pp051te spring, ¥, corresponds
to the front contact of the key, and is con-

'r

obvious to any one skilled in the art.

the train.

-apparatus at station A.

355,469

into circuit or to throw it out of circuit when
not in use.

The telephone T might be kept in circuit at

all times; but by the employment of the de-
vice shown I am enabled to eliminate from the
line L the unnecessary resistances of the tele-
phone T when the operator A is engaged in
simply transmitting the message to the vehi-
cle. The contacts of the switch are so near
together that the line-circuit will not be broken
when the switch 1s thrown from either of its
positions to the other.
- The manner of using the apparatus wﬂl be
In the
normal position of the apparatus—that is to
say, when communication 1s not taking place
with the train—the transmitter K? is against
its lower stop, and the switch S is turned t0
connect in the telephone T, or any other de-
vice to be employed 1n receiving a call from
In this position of the parts there
is a continuous ecircuit for the Morse appa-
ratus and the battery M B.

Signals may be received on the telephone T
by the vibrations set up on the line-circuit
when the apparatus on the train is operated.

To send to the train, the operator at A sim-
ply operates his key K* in the ordinary way,
and the pole-changer D, being in action, will
obviously, by this mea,ns produ_ce on the line-
cirenit 1. electrical vibrations of alternately-
opposite polarity and of a duration corre-
sponding to the dots and dashes of the Morse
alphabet. When the key is depressed fully,
the Morse apparatus at A and B finds circuit
through the pole-changer D to ground. The
vibrations from the pole-changer do not affect
therelavs R, inasmuch as the latter areshuunted
by the condensers C. Whe?the key returns
to 1ts normal position it makes connection
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with the lower spring, [, before it breaks

connection with the spring I* and the pole-
changer, so that there is no interruaption of
the line-circuit.

In Fig. 2 I have shown the same appa,ratus
at way-stations; but the alternator or pole-
changer D is conuected with the line L through
a condenser, C°, which obviously prevents the

current from the main battery used in the

Morse signaling from passing directly to earth.
In a branch-connection to ground, taken from
thelineat a point as shown, is placed the Morse
In the same connec-
tion is also placed an artificial resistance, O,

the function of which, in conjunction Wlbh the
relay R at station A, is to prevent the vibra-
tion-signals controlled by the key K? from be-
ing short-circuited to earth. In the connec-
tion from the back contact of the key K?* to

ground is another condenser, C*, and in the

same connection 18 placed the receiver T for

the vibration-signals sent from the train. The

condenser C* prevents the current from bat-
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tery M B from passing directly to ground when

the telephone T 1s In use. *
The pole - changer D operates in obvious

manner to produce pulsations of alternately-
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~having transmitting and receiving instruments
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the line, whereby messages may be sent to the
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“whereby signals may be induectively trans-

and for the purpose deseribed.

- nals by changes of the tension of said battery,

355,469 o 3

opposite polarity on the line I, so long as the
key K* is depressed, and these alternations are
by inductive transfer reproduced on the ve-
hicle and in the receiving apparatus thereon.

What I claim as my invention is—

1. The combination, with a telegraph-line
circuit, L, provided with telegraph transmit-
ting and receiving apparatus, as described, of
a railway -car having a railway signaling,
transmitting, and recelving apparatus oper-
ating to transmit and receive signals by induc-
tion to and from the telegraph-wire, a station

for such signals, a geserator of electricity, M
B, and a pole-changing vibrator controlling
the connection of said battery with the line-
circult, so as to set up on said-circuit vibra-
fions of alternately-opposite polarity when the
signal-transmitter at the station 1S operated,
as and for the purpose deseribed.

2. The combination, with the line-cirenit L .

p10V1ded with Morse telegmph apparatus in
its direct eircuit, of a vehicle, E, carrying a
rallway signaling, transmitting, and receiving
apparatus in.inductive proximity to said line,

ferred from the line to the vehicle, and vice
versa, and a station having apparatus for com-
municating with the vehicle, and consisting of
a generator or source of continuous current,.

M B’ a rapidly-operating pole-changer in the
clrcult of said generator, and a key controllmw
a circuitof sald battery and pole-changer over

vehicle by Vibration-siguals produced by the
rapid alternations or reversals of the generator-
source on the line-circuit. |
3. The combination, with the line-circuit L,
having Morse transmitters and receivers, of
condensers 1n shunts around the Morse trans-
mitters, a vehicle carrying suitable apparatus,
as described; 1in 1nductive proximity to the
line, operating to send and receive vibration-
signals by induction, and at a station railway
vibration-signal apparatus consisting of a gen-
erator of electricity, a rapidly-operating poie-
changer,anda transmitting-key for controlling
the alternating pulsations produced through
the reversals of connection of the battery, as

4. The combination, with the line circuit
and a battery, M B, for charging the same, of
apparatus for transmitting and receiving Sig-

a vehicle carrying railway signaling, trans-

mitting, and receiving apparatus in inductive
proximity tosaid line and operating to receive
and transmit vibration-signals by inductions
to and from the Vehicle, and a station pro-

vided with a transmitter controlling the pas- |

' sage of vibration - signals to said line, and

having continuity-preserving contacts, as de-
scribed, whereby the circuit may be preserved
for the generator M Bin all p051t10ns of said

transmitter.

__ 05
5. The combination,with ahne, L eqmpped

~with Morse tr ansmitters and recelvers, and a
vehicle, I, having raillway signaling instru-.

ments upon which signals are received and
transmitted through induction from and to the 7o
line, of a contlnulty preserving transmitter
connected into the line-circuit; for transmitting
messages to the vehicle from a fixed station.

6. The ‘combination, substantially as de-
scribed, with a telegraph-wire, L, of a vehicle 74
carrying apparatus In mductwe proximity
thereto, means on the vehicle for transmitting
and recewmn signals by induetion toand fmm
the line, apparatus for communicating over =
the dueet line circuit between way- statmns, 80
condensers in branches around the transmit-
ters.at said stations, and -a station having a
source of continuous current, M B? a pole-

changer controlling the connections thereof,

and a transmltter governing the flow of re- 8s
versed currents to the line for transnuttmg
messages to the vehicle. -

7. The combination, with the Morse tele-
graph-line L, of a vehlcle E, having railway
signaling, tlallsmlttlng, and receiving appa- go
ratus operating to transmit and receive &gnals
by induction-vibrations through devices car-
ried 1n constant inductive proximity to said
line,and astation having a generator of electric-
ity with direcs connectionsto theline,means for g5
throwing the continuous current from said gen-
erator into pulsations or vibrations over the

line-circuit, and a transmitter controlling the

passage of the vibrating-generator-current to
line, whereby messages may be sent to the ve- 1oo

hicle by vibration-signals.

8. The eombmablon with the telegraph-wire
L andits instruments, of arallway-vehiclé hav-
ing transmitting and receiving apparatas op-
erating to transmit and receive signals pro- 105

‘duced by induection-vibrations, and acting in-

ductively upon or from the telewaph wire, a
station on the wire having a generator. of the
electricity connected to the line, a pole-chang-
ing vibrator connected to the battery, atrans- rxo
mitting-key at the sbtation, and means for pre- |
serving the circuit for the vibration-signals at
the instruments of the telegraph-wire. ‘
Signed at New York, in the county of New

York and State of New York, this 2d day of 115

July, A. D. 1886.

| - LUCIUS J. PHEL]?S._
Witnesses: o R R

~Wwu. H. CAPEL,

Wy, HENRY GARDIN:
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