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To all whom it may concern:

Be it known that I, Troaras A. Episox, of
Menlo Park, in the county of Middlesex and
State of New Jersey, have invented a new and
useful Improvement in Telegraphy, (Case No.
664,) of which the following is a specification.

The object I have in view is to increase the
capacity of telegraph-wires for way as well as
terminal stations.

In my Patent No. 332,289 I double the ca-
pacity of such wires by the use, in addition to
the ordinary Moxrse instruments, of induction
apparatus which operates to transmit and re-
ceive Morse signals formed by induction im-
pulses independently of and without interfer-
ence from or with the ordinary Morse signal-
ing-keys and relays. By my present inven-
tion I treble the capacity of the ordinary Morse
way-line by the use of apparatus in many re-
spects similar to the induction apparatus de-
seribed in my said patent.

In carrying out my invention I use upon the
same wire the ordinary Morse instruments,
consisting of a line-battery, signaling-keys
and relays, and also simple induction appa-
ratus similar to that described in the patent
referred to, the Morse keys being shunted by
condensers to keep the line constantly closed
for the induetion impulses. In addition to
the ordinary Morse’and the simple induction
apparatus I provide the line with a third class
ofsignal transmitting and receiving apparatus.
This, like the simple induction apparatus, also
utilizes induction impulses; but instead of
transmitting and receiving Morse signals by
simple induction impulses of considerable
strength, as does the simple induction appa-
ratus, this third apparatus employs rapidly-
occurring induction waves or vibrations which
form a musical note, such note being divided
at the transmitter into dots and dashes for pro-
ducing Morse harmonicsignals. The arrange-
ment is sueh, as will be presently described,
that the three classes of signals are independ-
ent.

The invention relates, further, to certain de-
tails of construction in the transmitting and
receiving instruments.

In the accompanying drawings, forming a
part hereof, Figure 1 is a view, principally in

diagram, illustrating the invention; Fig. 2, an.

enlarged sectional view of one of the dia-
phragm-sounders, and Tigs. 3 and 4 views
showing the diaphragm-weights and their ad-
justment for the simple induction and har-
monie sounders.

In Fig. 1 is illustrated the arrangement of
apparatus at one station—a terminal station.
This would be the same for all stations, except,
of course, that at way stations there would be
no line-battery. The line L L is the usual
Morse line, with main battery M B, Morse re-
lays A, and ordinary signaling-keys, B, the
latter being shunted, preferably, by condensers
C to keep the line closed for the induction im-
pulses. With these ordinary Morse instru-
ments telegraphing between all stations pro-
vided with them—Dboth terminal and way—
will be carried onin the usual manner by open-
ing and closing the line-circuit of the battery
M B. At each office thereisalso a set of sim-
ple induction instruments, comprising an in-
duction-transmitter and a diaphragm sounder
or receiver. The simple induction-transmit-
ter is preferably composed of magnet-coils D,
located directly in the line and shunted by cir-
cuit 1 2, including a battery, P B, and signal-
ing-key E, the latter being shunted by a con-
denser, F, to sharpen the waves and absorb
thespark. The simple induction-receiver isa
diaphragm-sounder, G, which is preferably an
instrument similar to an ordinary magneto-
electric telephone-receiver, but differing there-
from in respects which will be pointed out.

By opening and closing the simple induc-
tion-transmitter shunt at key I the magnet-
coils D will be charged and discharged, and
simple induction impulses will be thrownupon
the line, which will be responded to by the
receiver G. The harmonic transmitter has
magnet-coils Hintheline,and shunt34 around
these coils includes a battery, H B, a signal-
ing-key, I, and a vibrating circuit-controller,
K. This last instrument has a diaphragm-
armature, «, and a magnet, b, similar to a mag-
neto - electric telephone- receiver. The dia-

phragm controls contact-points ¢, at which the
shunt 3 4 is opened and closed, such points
and the coils of b being directly in cirenit 3 4.
This form of circuit - controlling vibrator is
highly efficient for giving rapid vibrations.
Thebarmonicreceiverisadiaphragm-sounder,
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