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To all whom it may concern : '
Be it known that I, THOMAS A. EDISON, of
Newark, in the State of New J ersey, have in-
vented an Improvement in Duplex Telegraphs,
of which the following is a specification :
- Where two persons are sending and two re-
celving, one at each end, the entire line is
sometimes deranged by a signal from one of
the receivers to repeat. My invention is made
to allow either party that is receiving to in-
terrupt the person sending to him, so that he
1s thereby warned to repeat, and that with- |
out Interfering with the other message that is
being sent or received.

Tn the diagram drawing, ¢ is the line; b,
the receiving relay-instrument. d is a helix
around the same core as b; and this helix is-
In a circuit passing to the artificial line and
rheostat e, and this rheostat is to be ad-
Justed to equal the line, so that the pulsation
from the sending-station, acting in reverse in
the helices b and d, produces no magnetizing
eftect in the core, but the pulsation from the |
distant station, passing along a, acts in b, un-
balanced, and either produces the sound by
the armature-magnet or else works a local cir-
cuit and sounder. The pulsation received from
the distant station passes by 3, £, and 4 to the
earth-connection. | |

The lever fis operated to give the pulsa-
tions that are sent upon the line, and these
pulsations divide at 5, passing equally through
the helices g and h, thence through the helices
b and d aforesaid. o .

The helices g and & are of a differential polar-
1zed relay, the tongue or polarized armature-
lever 4 of which forms a circuit-breaker in the
local circuit k I m, and in this cirenit the key
l acts to open or close the cireuit, and, by the
electro-magnet m, operate the lever 7 and send
the pulsations upon the line.

The main battery o is connected by wires
10 11 to closing-points 12 13, and the revers-
Ing-lever r has springs 14 15 and an insulated
arm, s. ~Wien the key [ is operated the lever
/ closes 18 and 19, and-with-the lever # in the
position shown the circuit is cipged by 10 12
$ 1D to the ground, there dividin g, partreturn-
Ing through e d & to 3, part going to distant
station, thence by a b g to 3, whence the unite
currents pass by 3, 18,19, 20, 14, r, 13, and 11
to the battery. By these connections the

pulsations are sent to the distant station and
received there in a similar instrument. It
will be apparent that at the sending-station
the current divides at 5, and, passing through
both ¢ and %, the polarized armature will be
retained in the normal position, with the cir-
cutt of & [ m closed, regardless of whether the
carrent sent is reversed or not ; but the cur-
rent from the distant station only acts in q;
hence the polarized tongue is changed by the
reversal of the battery-connection at the dis-
tant station, so that if the receiver closes the
key v he does not interfere with the party
sending by the key ! from his own station, but,
the battery - connection bLeing reversed, the
differential relay at the distant station is
changed by the change of polarity in ¢, and
the party sending the message is warned to
repeat by the fact that his own magnet m does
not work, because the polarized tongue has
broken the circuit of the magnet m, and it
will not respond to his key I. It is to be re-
marked that the receiving-operator only closes -
his key » sufficiently long to give the signal,
and then releases it, so that the parts resume
their normal condition to allow of the mes-

| sage being again sent to him. The reversal

of the polarity at the sending-station does not
change the balanced condition of b d, nor make
any difference in the action at the distant
station, because that current sent is operative
in b at the receiving-station, whether of one
polarity or the other. |

I do not herein claim the construction or
arrangement of the reversing lever or key 7,
except in combination with other portions of
the apparatus, as hereinafter specified, as the
same 18 fully deseribed in another application
of even date herewith, and designated as Case
99,

I claim as my invention— |

The differential polarized relay-magnet ¢ /i
and local circuit containing the key I, arma-
ture-lever ¢, and magnet m, in combination
with the reversing-key » and circuit-connec-
tions, substantially as set forth.

Signed by me this 19th day of August, A.

D. 1874,
THOS., A. EDISON.
YWitnesses:
- CmaAs. H. SmiTH,
3 GEO. T. PINCKNEY.
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