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UNITED STATES

PaTENT OFFICE.

JOSEPH R. FINNEY, OF PITTSBURG, PENNSYLVANIA.

RAILROAD=-CAR TELEGRAPH.

SPECIFICATION forming part of Letters Patent No. 231,552, dated August 24, 1880,
Appiicaﬁon filed October 25, 1879.

To all whom it may concern : .

Be it known that I, JosepH R. FINNEY, of
Pittsbuarg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Railroad - Tele-
graphs; and I do hereby declare the follow-
ing to be a full, clear, and exact description
thereof, reference being had to the accompa-
nying drawings, forming part of this specifi-
cation, in which—

Figure 1is a representation of a railway-car-
riage on the track and of telegraph-poles sup-

- porting a telegraph-wire, together with a trav-
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eling -train-wire and its connections with the
main wire and with the telegraph apparatus.
Tig. 2 is a. representation of the insulated
bracket which supports the main wire on the
poles and the traveling carrier, showing the
connection of the telegraph-wire with both.
Fig. 8 is a side view of the cross-piece of the
telegraph-poleand the insulated bracket which
supports the wire. TFigs. 4, 5, and 6 are rep-
resentations of the traveling carrier, Iligs. 4
and 5 showing opposite sides, and Fig. 6 a
cross-section through z x of Fig. 4. Fig. 7
represents a device for taking up the slack of
the train-wire. Figs. 8 and 9 are diagrams il-
lustrating the connection and arrangement. of
the wires and apparatus where a closed cireuit
is used. Tfigs. 10 and 11 are diagrams illus-
trating the connection and arrangement of
wires and apparatus with an open circuit.

In the several figures like parts are marked
with the same letters. '

.My invention relates to the construction of
devices whereby telegraphic communication
may be constantly maintained between rail-
way-trains, whether moving or stationary, and
any of the telegraph-stations along the line of
therailroad ; and it consistsinthecombination
of atraveling carrier capable of traversing the
main telegraph-wire without breaking the elec-
trical contact, a.branch wire electrically con-
necting the instruments in the railroad-car
with the main wire through the traveling car-
rier, and a device interposed between the tele-
graph-instruments and the main-line wire for
taking up the slack of the branch wire, so as
to enable the electrical connection to be pre-
served notwithstanding the varying distance
between the car and the main wire; also, in

a spring-support for the main telegraph-wire,
adapted to yield to any sudden or unusual
strain on the wire, as in starting the train,and
to permit the passage of the carrier of the

‘branch wire without break in the electrical

connection; also, in the construction of a trav-
eling carrier for the branch wire, adapted to
vield to obstructions and retain its place on
the wire, and preserve the electrical connection
between the branch and main wires.

So far as I have been able to learn, tele-
graphic communication to and from moving
trains of cars on a railway has never been
practically accomplished. The chief practical
difficulties arise from’the great irregularity of
distance between the railroad-trains and the
line of telegraph-wires and the fact that in
the ordinary method of operating telegraph-
lines, where telegraphic communication has to
be maintained between the termini and inter-
mediate stations, the main wire is not continu-

‘ous, but is necessarily cut off at each interme-

diate station,the electric currentbeing carried

by an inleading or branch wire'to the localin-

struments, and thence by another branch wire
back to the main line again, the electrical con-
nection between these two branch wires being
the instrument at the local station, by which
the current on the main line is alternately
broken and restored, the connection, when the
instrument is not in use, being kept up by a
cireuit-closer. As therefore the main line, and

.consequently theelectric current, isintercepted

at each way-station, it is obviously impossible
to connect a traveling instrument with the
main line by the ordinary methods of opera-
tion.

To overcome this difficulty, and in order to
secure a continuous electrical connection be-
tween a rapidly-moving instrument and the
main telegraph-wire, I employ a continuous or
electrically-unbroken main wire, and to each
railway-train carrying a telegraph-instrument
I lead a single branch wire, which serves both
as an inleading and outleading electrical con-
nection with the main telegraph-wire; and in
order to preserve the electrical continuity of
this main wire and the electrical connection
of the railway-carriage with each telegraph-
station along the line of railroad I propose to
introduce the same arrangement at each tele-
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graph-office along the line of the railroad, hav:
ing a single inleading or branch wire connect-
ing directly with the main wire, without break
in'the circuit on:either side of the connection.
This, of ‘course, involves a' different mode of
operating the entire'telégraph-ling; ‘but as the
telegraph-instruments which I'use are or may
be the same as those previously employed, the
changes which are requisite :involve merely %
different connection of the wires at the sta
tions with the main line, the instraments, and
the ground. ' Thismethod I'will briefly explain
as appliedeither to a closed cireunit, which is al-
most universally used in the United States, or
to an open eircuit, which is generally: employed
in Europe.

As used with a closed circnit, as represented
in Fig. 8, the instrumentsare operated in send:
ing a message by connecting the main wire I
and ground G through the braneh wire Wiand
instrument-wires # and o by the key K.« The
electrical icommunication thus formed being
direct withount interpesed  resistance, all: the
current passing from the: terminal battery is
deflected: through the bLranch wire Wito the
ground; and when the key isreleased and con-
tact broken the current passes along themain
wire, and thus the cirenit is alternately maide
and broken 'in sending :telegraphic: signals.
In receiving messages by a closed cireuit, the
contact at the key being broken as in Fig. 9,
there is no counection between:the main line
Liand the ;ground: G through the key K, but
only a leak of the current from the main wire
L to the ground through the relay-instrument
Randsounderorregistering-instrument. which

leak s restrained by the interposed resistance

of the relay, or other additional resistance if
the relay is not enough, so as to be sufficient
only to operate the relay-instrument, while
permitting the main current to pass on to op-
erate other instruments at other way-stations.
Thus the line is operated at each intermediate
station (and also on any train of cars, which
thusform moving telegraph-stations) by means
of one inleading wire from the main wire, the
peculiarity consisting in the making and break-
ing of a direct clectrical connection between
the main wire and the ground at each way tele-
graph-office, whether stationary or moving.

As used with a closed circuit the battery-
power relied upon is that at the terminal sta-
tions, the local battery being used to operate
the sounder or registering-instrument.

In using my improvement with an open cir-
cuit the local battery at each station sapplies
the current for the main line when 1 message
is sent therefrom. There being no current on
the main wire until set in operation from the
battery at the sending-station, all other sta-
tions receive their current from the sending-
office through the main wire.

In sending a message the current tlows from
the local battery B at the sending - station,
through the wire o and through the key K,
(the contact being closed, as in Fig. 11, by de-

pression of the key,) to'the main line:L, the
relay R being operated: by a:leak from the
side wire, 2, to the ground at G.

In receiving, on the other hand, the current
flows from :the local battery B at the sending-
station over the majn line L to the several re-
ceiving-stations, and thence through the relay
at each to the ground, the relay, and if neces-
sary additional interposed resistance, prevent-
ing :an annecessary flow of the current to the
ground at each station.

In my improvement as applied to railway-
trains the telegraph-ear A is furnished witha
battery, B,a key, K,arelay-instrument, R, and
a :sounder: or registering - instrument.  (See
Fig.1.) The wires are connected with these
instruments, as shown: in Tigs. 8 to: 11, as
already described, the ;ground-wire Dbeing at-
tached toonc of ithe axles ‘of the truek or
otherwise: having electrical connection with
the-ground.

The purpose of my. invention being' to ob-
tain a: moving electrieal connection with the
main:line wire I, the first point to be obtained
is to hang the main wire to the telegrapli-poles
in such a manuer as that the traveling.carrier
of the branch wire may pass uninterruptedly
along the main wire L without interruption to
its free passage or break in its electrical con-
nection therewith.

The telegraph-poles' p may be of ordinary
construetion, but should be placed as nearly
as possible at uniform distance from:the rail-
road-track and furnished with cross-pieces a,
to which are attached the ordinary insulators
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for the main wires other than the railway-wire. .

At the end of these cross-pieces a, or directly
attached to the pipe, is a bracket, ¢, which is
insulated from its support at the pole p in any
convenient manner. These brackets should
be made of spring-steel, and will tend to re-
lieve the strain of the traveling carrier, as
when the train is started. At the end of the
bracket is an externally smooth loop, d, which
will receive the wire, but afford as little re-
sistance as possible to the passage of the trav-
eling carrier. Such a device is shown in Fig.2.

The traveling carrier C (represented in Figs.
2 to 6) consists of a metallic plate, e, having
journaled to it two pairs of sheaves, f /. These
sheaves have semicireular grooves in their pe-
riplheries, the diameter of the grooves being
such as to allow of the free passage of the
main telegraph - wire L through the groove.
The upper one, f, of each of these pairs of
sheaves has a fixed bearing, while the lower
one has its journal in a slot, ¢, in the plate e,
and asliding journal-block, 2, which is pressed
upward in its slot g by a spring, ¢, which may
be either a leaf-spring, as in the drawings, or
a spiral spring set in the slot. By this ar-
rangement the carvier C travels easily along
the wire I, the sheaves parting slightly when-
ever they pass over a splice in the wire or the
loops d, which support it on the telegraph-
polesp. Thesheaves f, withtheir journals and
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plate ¢, being metallie, there is at all times ah
electrical contact between the main wire L and
the train-wire W, which is attached to the trav-
eling carrier C by means of a metallic socket,
1, which is pivoted to the center of the plate
¢, 5o as to turn freely, and so that the strain
of the train-wire W may come in line with the
main wire L. The train-wire W is secured to
the socket I by a clamp-screw, m.

The sliding carrier C may be made with a
single pair of sheaves; but two pairs will be
found preferable, as being less likely to get
out of place on the wire and preventing any
strain on the main wire I when starting the
train. Both of the sheaves in each pair may
also be furnished with springs, so as not only
to allow the sheaves to separate snfficiently on
passing obstructions, but also to give a spring-
ing yield to the carrier.

The train-wire W thuos kept in constant elec-
trical connection with the main line-wire L
enters the telegraph-car,and is there connected
with a key, K, and thence a wire, o, passes to
the ground by being attached to one of the
axles of the truck, while a side wire, n, from
the train-wire W, above its junction with the
key K, connects with the relay-instrument R,
and thence also to the ground, as before de-
seribed, the arrangement of the wires con-
necting the train-wire W with the key K, the
relay R, and the ground being adapted o an
open or closed circuit, as before described, as
either may be used. A battery is also con-
nected with the instrument in the telegraph-
car for operating the sounder or registering-
instrument, which also serves, where an open
circuit is used, as the source of the electric
current for the whole line when telegraphic
signals are communicated from the train. Al-
though a closed circuit is almost universally
used in the United States, yet I prefer an
open cireuit as more efficient and economical
where my system of a single inleading wire is
employed.

As it is frequently impossible or very incon-
venient to have all the telegraph-poles at uni-
form distance fromn the railroad-track, and as
the distance between the cars and the tele-
graph-poles is necessarily changed whenever
a train runs on a siding or otherwise changes
its track, I have devised a plan for accommo-

dating the train-wire to such changes, which I,

will briefly describe.

In Fig. 7, ¢ represeuts a hollow spool, the
axle or shaft of which is metallic and which
is set on insulated standards. Inside this

of distance between the main telegraph-wire
and the car. The inner end of this wire W is
connected with the metallic axle of the spool
t. From one extremity of this axle a wire, v,
councets with the key K of the instrament in
the car. The coiled spring inside of tlie drum
keeps the train-wire always taut, but zllows
of its extension by unwinding it from the drum
when the car is removed farther from the tele-
graph-line.

The operations of receiving and sending
telegraphiec signals from a telegraph-car on a
railroad-train, whether moving or stationary,
is precisely similar to the like operation at
any stationary telegraph-office by my system,
the train telegraph-car being simply & moving
instead of a stationary telegraph-office.

The space needed for the telegraph appara-
tus is so small that it may all be placed in a
corner of a baggage-car or in a small compart-
ment, or any of the passenger or sleeping cars.

I do not herein claim the arrangement and
construction of the instruments and wires
forming the open and closed circuits, as shown
in Figs. 8, 9, 10, and 11 of the drawings, as
the same forms the subject-matter of a sepa-
rate pending application.

Having thus described my improvement,
what I claim as my invention, and desire to
secure by Letters Patent, is—

1. The device for establishing electrical
communication between a traveling railway-
carriage and a main telegraph-wire, consisting
of the combination of a branch wire connected
at one extremity with telegraph-instruments
in the carriage, and the other extremity con-
nected with an independent device capable of
traveling along the mwain wire, and an inter-
posed device for taking up the slack of the
branch wire.

2. The spring arm or bracket ¢, for support-
ing the main telegraph-wire on the poles, so
constructed, substantially as described, as to
yield to any sudden or extraordinary strain,
and to permit the traveling carrier of the train-
wire to pass along the main wire without ob-
struction to its electrical connection therewith.

3. The traveling carrier O, cousisting of one
or more pairs of grooved metallic sheaves con-
nected by a frame and capable of relative
spring wotion to and from each other for the
purpose of yielding to obstructions, substan-
tially as and for the purpose described.

In testimony whereof I, the said JOSEPH
R. FINNEY, have hereunto set iy hand.

JOSEPH R. FINNEY.

drum is a coiled spring, «. The train-wire W Witnesses:
is wound around the spool ¢, sufficient wire JAMES H. PORTE,
being so disposed to allow for any variation T. B. KERR.
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