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1o all whom it may concerw:

Be it known that I, EDWARD B. Ivus, of the
city of New York, in the county and State of
New York, and a citizen of the United States
of America, have invented a new and useful
Improvement 1n Railway-Telegraphs,of which
the following is a specification, reference be-
ing had to the accompanying drawings, form-
ing part of the same, Iin which—

Figure 1 is a plan view of the raills of the
road and the conductor, battery, &c., of asys-
tem embodying my invention. Fig. 2 repre-
sents a portion of said systemy with the car

fully equipped standing on the track. Iig. 3
1s a sectional view of the rail near a joint, |
showing a method of supporting and placing
the line-conductor. Fig. 4 is aside view, and
Fig. 5 a sectional view, of a relay adapted for
use In such a systemn,

The object of my invention is to maintain
telegraphic communication between instru-
ments on a moving raillway-carriage and a
fixed station or asecond carriage, and inso do-
ing to dispense with all ordinary contact de-
vices for maintaining electrical connection be-
tween the circuit, which includes the car-in-
struments and the main-line eonductor. I ac-
complish this by utilizing electric induction,
the principles of which are too well known to
need particular description; and the special
invention herein intended tobesecured relates
to the particular and special means claimed
by which I attain this end, and especially to
the use of the rail to constitute one of the two
conductors, where the same arein proximity to
each other. I, however, consider my inven-
tion broader thanas claimed herein, and in an
application, of which this is a division, I have
claimed, broadly, what I believe to be my full
invewntion. |

In the drawings, X X represent the rails of
a railway upon which my invention IS em-
ployed.

Y Y isthe main-line conductor running from
statlon A to station B, grounded, preferably,
at cand b, and provided with batteries, relays,
and transmitters, in the usnal manner, one of
each being shown at C, D, and E, respect-
ively., Said line-conductor Y is preferably
made in two branches of equal resistance and

placed just under the crown of the rail X, but

| insulated therefrom, and supported by the,

bolts which are used at the jointstosecure ad-
jacent rails together, as seen plainly 1in Fig. 3,
as by thus placing said wire I am enabled to
make use of the rail as a part of the car-cir-
cuit between whichand the main conductor in-
ductive action is to take place, for, as is well
known, the rails of the road, being metallic,
form a conductor between which and the cir-
cuit which lies substantially parallel and 1in
proximity thereto inductive action will take
place. Now, by making the rails a part of
one of the circuits, between which and the
othercircuit (as shown here the main-line con-
ductor) inductive action is desired, 1 am en-
abled to dispense with any other circuit-con-
nection—such, for instance, as a coil of wire
carried by the car, as shown 1n patent to
Phelpsof February 17, 1885, No. 312,506—and
thereby to secure increased inductive power
overan apparatus in which an additional con-
ductor is employed, dividing between it and
the rail whateverinductive actionisproduced,
and am also enabled to conveniently bring the
two eircuits in closer proximity than 1f I em-
ploved as one a circuit carried entirely upon
the car, which closer proximity also increases
the inductive action in the second conductor.
F is the telegraph-car. Upon 1t 1s a relay,
G, a battery, H, a transmitter, I, and con-
ductors 1 and 2, running from the respective
poles of said battery to the front and rear
ends of the car, or points some distance apart
where they are connected to rail-contacts,
those shown being the wheels of the car, and
to these they may be connected in any suitable
way—as, for instance, that shown 1n Figs. 6
and 10 of Letters Patent No. 313,462, hereto-
fore issued to Messrs. Williams, Barnum, and
myself. If preferred, these wires may termi-

nate in metallic brushes making direct con-

tact with the track. The cireuit described as
being, partly at least, on the car is called the
‘car-cireuit,”’ and to 1t the transmitter may
be connected by two short wires, 3 and 4, run-
ning, respectively, irom wires 1 and 2 to 1ts
respective ends, thus providing a short cir-
cuit—Dbattery, 1, 3, 1, 4, 2, battery—ifor the bat-
tery when the key is closed. When the key
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is opened, the circuit 1s battery H, wire 1,

 wheel W7, rail X to wheel W, wire 2, relay G,
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" battery, such being the elremt currents in

~at the station is 81m11ar1y arranged the cir- |

S

10

are to induce currents in the main
- The transmitter or key

‘which
Iine, and vice versa.

cuit being when said key is closed battery
Y, 5, B, 6,Y, battery. Whenthestation-keyis
Opened hOWBVGI a current flows from battery

C at station B th reugh Y Y equally to station

A, and by opening and closing said key elec-

trlo 1mpulses of long and short duratlon will

~ be sent throngh Y Y

20
- off the current throun'h the rails.

30

_cond uctor Y Yinthedirection from b to a.

As has been said, opening the key on the

car sends a current thr ough the closed circuit

partly upon 1t, but completed by the rail or
rails, through which the current will pass from
W* to W, and upon the well-known principle

of 1nduct10n at 1ts 1nitiation such current in-

daces a momentary impulse in the proximate
Clos-
ing the car-key cuts off the battery and shuts
ThIS, of
course, induces a, momentar} impulse in Y Y
from « to b. 'These alternating electric im-
pulses: necessarily pass threun*h the relay D,
which is arranged to be thereby operated to
open and closealocal circunitthrougha sounder
which is connected with such relay, thus pro-

~ducing atthe station the ordinary signals; but, |

as such re]ays and sonnders are of Lhe charee—-
ter now in daily use, it is not considered nec-

| eqsary to illustrate all their partsin the draw-
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‘most if not all of those now known.

ings.” Ido, however, show one which is novel
and better adepted to use in this System than
Opening
and closing the key at the way-station will

~ create and cut off a current through Y'Y from

40

B to A, which likewise induces electric im-

pulses in the car or train cireuit, which im-

Ppuises passing through the train- reley to the
left and right operate it to open and close the |

local circuit through the train-sounder, thus

- producing signals at the car-station.

- duration of the induced 1mpulses many of the

45 ordinary forms of relays are not adapted for

30
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Owing to the alternating character and short

use in a system of this nature; but I have de-
vised and here show one which is simple and

at the same time may-be successfully used for-

the required purpose. It consists of a llghb

horseshoe magnet, ¢ d, supported on points ¢”

d’, s0 as to swing in'a plane at right angles to
the piane of the two arms ¢ d. Two screws, e
and f, susceptible of lateral adjustment by
means of threads cut on their bodies, regulate
the amount of swing of the magnet ¢ d. The

‘touching f it is opeun.

ter.”’
spectively, tothe wires ofthe train or car cir cuit |

local eircuit, through the Sounder termmates ~

353,789

in the pom’cs e and ¢, SO tha,t when the magnet i s

touching ¢ the local circuit is closed, and when,
One arm, d, of the mag-
net 1s inclosed in a 0011 of insulated wire, 9,
the axis of which is at right angles to the plane

of the magnet.¢ d when said magnet is up-

right, the coil and magnet together forming
what might be called an ‘ostatic galvanome-
The ends of the coil are eonnected re-
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leading flom the trucks, and A ¢ are soft-iron
adjusting-screws, which, by being turned in

or out, cause the magnets ¢ d to press harder

or less hard against e f, as may be desired.
~ As is obvious, the current from the rail (or .
impulse) which is induced by opening the key -

at the station B, passing through ¢, throws ¢

against f, and the one 1nduced by closing said

key throws ¢ against e, thus closing and break-

ing the local elremb and causing the car- sound- -
er te respond properly to the signals of the
_Operator at B. The relayat the statlon being
similar and connected with the main-line cir-

cuit as the car-relay is with the train-cireuit,

will operate to close and open the local cir- - -

cult at station B in a similar manner as g does

the car local circuit.

Thus by means of the.descrlbed devices T

am enabled more easily and perfectly than by
other devices to communicate between a car
equipped as deseribed and any station upon

the line or other car without the necessity of

providing for actual contact between the car-
circuit wires and the main-line conduector or
devices in said eircuits, and in this way.to ob-

a system requiring such actual contact. .
- What I claim, and desire to secure by Let-
ters Patent, 18-—-——'

the road of a car-cireuit partly upon a car
upon sald road and partly in close pr ommity

to said line-conductor, the portion of one of wc_'

-viate many of the difficulties attendant upon

sald circuits where they are-in proximity be-

ing formed by the railsof the road, and means,
substantially as deseribed, for produelng elee-
trical impulses in one of Sdld circuits, trans-
ferring them by inductive action to the ether
of said circuits, and there causing them to
produce mgnals, all as end for the purpose
speelﬁed |
EDWARD B. IVES
Wltnesses
JNo. T. KNIGHT
ROWLAND_ OSBORN.
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In a railw ay-telegraph system, the combi- -~
‘nation, with a line-conductor running along
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