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To all whom &t may concerw: . |
Be it known that I, JOHN J. GHEGAN, & ¢iti-

zen of the United States, and a resident of

Newark, in the county of Essex and State of

New Jersey, have made a new and useful In-

vention in the Art of Duplex Telegraphy, of
which the following is a specification.
My invention has for its objects, first, fo
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duplex ordinary telegraphic lines with as
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small an amount of apparatusas possible and
to simplify the same in its construction and
mode of operation; second, to so arrange the
apparatus that allof the offices, intermediate
as well as terminal, may use either circuit of
the duplexed line at will for transmitting and
receiving; third, to economize battéry and
consolidate the same at some central point.

To this end my invention consists in the im- |

provements hereinafter desecribed, but par-
ticularly pointed out in the claims which fol-
low this specification. | |
Prior to my invention it was old in the art
to transmit two independent messages over a

‘single wire through the agency of a revolving

commutator, which sent currents of alternate
polarity to line and to actuate independent
polarized relays by such currents, each of said
relaysreceiving an independent message sent
by an independent key, both messages being
sent from the same end of the line or in the

game direction. It was also old to transmit

alternate impulses over a singlg line from a
single battery through the agency of a pole-
changer actuated by an electro-magnet and a
local batterv and tocontrol independent polar
relays at the receiving-stations. Bothofthese
systems, however, were capable of use only as
duplex apparatusin which the messages were
transmitted in the same direction. I am
aware also thata system of duplextelegraphy
has been devised utilizing impulses ot oppo-

-site polarity to transmit to outgoing stations,

wherein polarized relays were made to receive
individual messages, the impulses having
been sent to line by a mechanically-operated

‘pole-changer and from a single battery located

at one end of the main line, and that duplex

messages were transmitted from the outlying

stations' through the agency of additional
main-line batteries,one at each outlying local
or main station. Idisclaim, therefore,any of

| from these in that Isimplify the construetion

aud use no outlying batteries, each of the of-
fices at the end and intermediate stations be- 55
ing provided with duplex transmitters and
receivers, and the battery being located, pret-
erably, at one station.

My invention will be better understood by
referring totheaccompanying drawing, which 6c¢
is a diagrammatic view illustrating my pre--
ferred form of apparatus. |

A represents an electro-magnet connected
in circuit with a local battery B°. The arma-
ture-lever «, pivoted at p, is provided with a 05
contact-spring son its rearside, of well-known
form, adapted to contact with the stop 7, so
that the metallic contact-points on it upper
end are caused to contact successively with
the points ¢’ ¢~ |

b is an adjustable weight for varying the
vibrations of the lever a by adjusting it at
the desired point. |

B and B”are the main-line or transmitting
batteries having poles of opposite polarity to 73
line and earthed, as shown at E and E’. These
two batteries may of course be replaced by a -
single battery having the necessary well-
known pole changer and connections con-
trolled by electro-magnet A, whereby alter- 8o
nate currents are sent to line. Hach station
is provided with a polarized relay I’ of well-
known form, and two relays R and R’ with
keys IX and K’ and local sounders S and &/,
actuated by local batteries, as shown.

X and X’ are adjustable rheostats of well-
known form located in shunts about the lo--
cal keys K and K’ of the apparatus at each
station.

The apparatus at all of the ouflying sta- go
tions is like that shown in the upper portion
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of the drawing, there being only one vibrator

A and batteries B and B’ therefor, located
preferably at one end of the line.

( is an electro-magnet located directly in g3
the main line, and its armature constitutes
part of anearth-circuit I.” earthed at E°. The
function of this portion of my invention is to
discharge the line at the instant that the bat-

‘tery is disconnected therefrom. This portion 1co

of my apparatus may be dispensed with on
lines of moderate length or such as have small
electrostatic capacity, as 1s well understood

the foregoing features. My invention differs i by those skilled 1n the art.
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I will now deseribe the mode of operation
of my invention: The weight 0 having been
placed at such a point on lever a as to regu-
late the desired number of vibrations and the
vibrator A started, the batteries B and B’ are
alternately puttoline. BatteryB’sendsposi-

tive impulses direct to line, while battery i3

sends minus impulses; or, as 1t 1s ordinarily
expressed, “plus and minus impulses” are
sent in rapid sucession over the line. The
armature of the polarl?ed relay P vibrates

between the stops ¢ and ¢’ at each change of

polarity due to the action of the vibrator A
and batteries B and B’. The receiving-re-
lays R and R’ and rheostats X and X’ are also
in the cireuit with relay P. It will be noticed
on inspection of the drawing that the arma-
ture and local contact-points ¢ and ¢’ of the
polarized relay P> are so connected that they

shunt or cut out one or the other of the re- |

ceiving-relays R or R’ with its corresponding
rheostat and key Ik or K’,according to which
of the pointscor ¢’ is in contact with said
armature. Therefore it will be readily un-
derstood that as the armature of the polar-
ized relay responds to the changes of polarity
of the pulsations sent to the line, it alter-
nately shunts or cuts out the receiving-relay
R or R’, so that one of them is influenced by
the positive and the other by the negative
pulsations only, and consequently any varia-
tion in tension orcurrent strength of the posi-
tive pulsations will only affect the correspond-
ing receiving-relay, and vice versa. These
receiving-relays R and R’ are so adjusted
that by throwing in circuit a suitable resist-
ance X or X’ the tension or current strength
is so varied that their armatures fail to re-
spond to the pulsations thus weakened and
are drawn against their back-stops. I'his re-
sistance need not be sufficient to prevent the
armature of the polarized relay P from re-
sponding, sald resistance being in circuit
only while its corresponding set of relays are
in eircuit also. It consequently does not ef-
feet the relays which correspond to the oppo-
site pulsations. BSuppose now any operator
desires to signal. On depressing his key he
interrupts the low-resistance path of the cir-
cuit around the rheostat X, and thereby
changes the current-tension on the line on
that side at each recurring impiulse of that
polarity. All of the armatures of relays IR
will therefore fall baclk and close the sounder-
cirenits of sounders S as long as the key IC1s
held down. Similarly on depressing key K’
all of the armatures of relays R’ will fall back
and actuatesoundersS’. Thusit will beseen
that all the sounders S will receive signals for
impulses of one polarity, while sounders S’
will receive signalsfor impulsesof thereverse
polarity on actuating the keys K and K’, re-
spectively. In other words, all of the opera-
tors having keys K have the lineone half the
time for minus impulses, while the other set
of operators having keys I have it for the
remaining half for the plus impulses.
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The apparatus as illustrated shows the vi-
brator in operation and the transmitting-keys
on both sides closed.

I do not desire to limit myself to the use
of the specific apparatus herein shown and
described for the practice of the methods
which I have hereinbefore deseribed.

I do not limit myself to the specific appa-
ratus herein described and shown for trans-
mitting two messages simultaneously over a
single line at will 1n either direction from a
single primary source of electricity and
throu'ﬂh the agency of a single relay located
at eaeh station.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is

1. A duplex telegraphic system having two
sets of transmitters and receivers at each sta-
tion of the line, in combination with a trans-

‘mitting-battery located at one station only,

and shunts, including resistances around the
transmitters, whereby two messages may be
sent in the same direction or in opposite di-
rections at the will of the operators without
interrupting the line-circuit, substantially as
described.

2. In a duplex-telegraph system, the com-
bination of the following elements: a source
of electrical energy, a main line, a device for
sending currents of opposite polarity to line
in succession, polarized relays at each station,
a pair of neutral relays located in the main
line at each station, a pair of transmitters or
keys, and means for varying the tension of
the current sent over the line, substantially
as deseribed.

3. The ecombination of a main line, a vi-
brator, a battery, and an electro-magnetic de-
vice located in themain line and having elec-
trical connections through its armature with
the earth for auftomatically discharging the
line at each rupture of the cirenit, substan-
tially as described. |

4. In a system of duplex telegraphy, the
combination of the following elements: a
main line, a source of electrical energy adapt-
ed to send current impulses of reverse polar-
ity over the line, a polar relay and two re-
ceiving-relays at each station, each in the
main-line circuit, transmitters and rheostats
for varying the tension of the current pulsa-
tions, and circult connections, as described,
whereby two messages may be sent in the
same or In opposite directions at the same
time.

5. In-a system of duplex telegraphy, a po-
larized relay, in combination with two inde-
pendent receiving-relavs, all three located in
the main-line circuit, the latter having con-
nections with the armature of the pelm' re-
lay, and a shunt and circuit connections, as
described, whereby the current impulses

‘which actuate the polar relay are alternately

passed through one of said independent re-

lays and shunted around the other, substan-
| tlally as described.
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6. A duplex telegraphic receiver consisting
of a polar relay and a pair of independent re-
celving-relays, all of said relays beinglocated
in the main circuit, the receiving-relays hav-
ing shunts and electrical connections with
the armature of the polar relay, wherebythey
are alternately shunted out of the main-line
circuit, substantially as described.

7. In a duplex-telegraph system, the con-
bination of the following elements: a main
line, a source of electrical energy adapted to
send alternate current impulses over the line,
polarized relays, one at each station, a pair
of receiving-relays at each station, a pair of
transmitters or keys, and a pair of rheostats,
one for each transmifter or key, said rheo-

L

stats being located in shunts around the keys,
substantially as described. '

8. In a system of duplex telegraphy, the

combination of a pole-changer for automati-
cally transmitting plus and minus currents
to line, with means located at each station for
varying the resistance of the line at will for
the impulses of either polarity without inter-
fering wit®? the normal resistance of the line
for the passage of the impulses of opposite
polarity.

JOHN J. GHEGAN.

- Witnesses:
LEONARD PAGET,
N. MOORE.
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