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To all whom it may concern:

. Be it known that I, JOSEPH BE. FENN, of
Iilizabeth, county of Umon and State of New
Jersey, have made an Improvement in Tele-
graph App‘uatus for Simultaneous Transmis-

sion in Opposite Directions, of which the follow-
ing is a description, reference being had to tho
accompanying drawing.

I have discovered in the transmission of mes-
sages that after a signal has been completed
upon the receiving-instrument at a distant sta-
tion, and after the battery has been discon-

nected from the main line at the transmitting- ;

station, a secondary current of momentary du-
ration Wlll be set up throughout the main-line
circuit in tlie same direction as the primary
current of charge, occurring with and due to
the demagnetization of the receiving-instru-
ment at the distant station. This secondary
current, having itsoriginat the distant station,
will obﬂous]y energize the. receiving-instru-
ment at the transmitting-station. Th us by
and accompanying the transnﬁssion of signals
to a distant station will the receiving-instru-
ment at the home station be actnated to give
false signals in violation of the essential condi-
tion of a telegraph system for the simultancous
transmission of messages over a single line 1n
opposite directions, whichis that the operation
of the transmitting apparatus shall not cause
signals to be made upon its assoclate receiving-
instrument. The strength of the momentary
secondary eurrent is proportional of course to
the amount of magnetism discharged trom the
receiving-magnet, andisinversely proportional
to the eleetrical resistance of the line. I have
therefore found where several electro-magnetic
receivers, asin a quadruplex or seatuplex Sy S-
tem, are employed at one station, and where
themainline haslittleelectrical resmt‘mce, that
the strength of the secondary current will be
sufﬁclently strong to canse the mutilation of
signais upon the receiving-instrument at the
home station.

In the accompanying drawing, A and I3 rep-
resent terminal stations, at which the appa-
ratus of one is similar to that of the other.

R is an ordinary differential relay, having
oppositely-wound coils # and y, forming parts,
respectively, of the main and artificial lines.

L and H are the main and artificial lines,

coming together at o and connecting with key
K, Whlch when open, connects the lme to earth

throunh a back contact with point 2, and when

Iosed connects battery B to the main line
through front contact-point, 1.
line forms a circuit through rheostat T and a
series of electro-magnets, T M, to earth Ii.

v, w, and « each show: sockets divided ‘into
tno mrts insulated from each other for the
reception of metallic swit¢h-plugs, whereby
one or all of the electro-magnets E M may be
short-circuited from the artthua,l line.

(is an ordinary condenser, one pole of which
is connected to the artificial line between T
and Is.

As the apparatus of one station 1is similar
to that of the other, devices at station B need
not be specifically described..

I will now describe the opemtlon of my in-
vention.

When key K is depressed and battery B is
thereby connected to line the carrent divides

( and actsoppositely upon relay R,and,owing to

the agency of condenser U, no false Slﬂ‘ﬂdl upon
relay R will be made, either by the direct action
of the current sent to line or by the effects of
static induction upon the line; but apon coms-
pletion of a signal sent from station A and af-
ter removal of battery B from the iue the core
of relay 1" at station B will discharge its mag-
netism, and thereby canse a secondary wrrent

to be Set up from earth, through coil # at sta-

tion A, main line L, :-zm{l coil 93" at station B to
earth, ot the same 1)01‘1r1ty as that from bat-
tery B employed in transmitting the signal,

The artificial”
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The polamty of this secondary ument 1S OPPo-

site and subsequent to that of the static dis-
charge of the main line at station A, and is
thelefore nncompensated by the action of con-
denser C. The secondary current acts upon
the relay at A to produce a false signal as it
yasses only through c¢oil x on its way to earth.
To compensate the action of the secondary
carrent, having its origin in the relay of sta-
tion B upon relay Ik of station A, 1 develop
an artificial secondary current in the artificial
line at station I3, which acts over the artificial
line and throun'h coil ¥ of the relay, in point of
polarity, time, and quantity,in the same man-
ner as does ’Lhe main line secondary cuarrent
through coil 2. To develop such a current 1
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employ a series of electro-magnets whose coils,
one or all, may be inserted in the artificial
line, and between these coils and the differ-
ential relay 1s placed a resistance equal or
proportional to that of the main line. The sec-
ondary currents in the artificial and main-line
coll are of the same polarity as those of the
currents ot charge {from the battery, and will
therefore neuiralize cach other. The resist-
ance of the artificial line must be placed be-
tween the relay and the compensating electro-
magnets to cause the secondary carrents to act
upon the relay simultaneously. Otherwise,
instead of preventing one false signal, two
others will be produced. I employ one or all
of the electro-magnets 1n the artificial line,
according as there are one or more receiving-
relays in line at the distant station.

Instead of employing a series of induaction-
magnets, sonie of which may be shunted from
the artificial line, I may use any of the well-
knownformsofelectro-magneticdevices,where-
by the currents of induction produaced therein
may be varied in strength and time of dis-
charge. In all cases it is necessary to put the
induction-magnets in the artificial or com-
pensating circuit or branch with a resistance
proportional to that of the line between the
relay and induction magnets. In a differen-
tial system said intervening resistance must
equal that of the main line. Tn the bridge sys-
tem it need not DLe cqual, but should l)t‘ Pro-
portional thereto.

For convenience I have shown only one re-
ceiving-relay at each station, as in a duplex,
though I do not limit myself in this respect.
In quadruplex or sextuplex telegraply several
relays are necessary at one station.

What 1 claim, and desire to secure by Tet-
ters Patent, 1s—

1. The method of preventing the extra cur-
rent upon a telegraph-line, set up by receiving-
immstrauments at distant stations, from produc-
ing false signals upon the receiving-instru-

ment at the home station 1n the process of 45

transmitting signals therefrow, which consists
in the snnultaneous productlon at the home
station of an artificial extra current capable of
exerting an effect snbstantially equal but op-
posite to that due to the distant instrument
set up in the main line upon the receiving-in-
strument at the home station.

2. In a telegraph system, for simultaneous
transmission 1n opposite directions, the com-
bination, at each and both terminal stations,
of transmitting devices, duplex receiving-in-
struments, and an artificial line having a re-
sistance proportional to that of the main line,
and electro-magnetic induction apparatus, said
resistance being located upon the artiticial line
between the receiving -instrument and the in-
daction-magnets, as specified.

3. In a telegraph system for simultaneouns
transmission, the combination, at each station,
of duplex receiving-instruments, and an artifi-
cial line, having anadjustable electro-magnetic
device, substantially as specified, and a resist-
ance proportional to that of the main line, sit-
nated between the recetving-instruments and
the electro-magnetie devices, for the purpose
set forth.

Exeented by me this29.h day of December,
1881.

JOSEPH Ii. FIXNN.
Witnesses:

JOHN C. SANDERS,
WM. ARNOUX.
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