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June 27, 1573,

To il witone it inay concera:

e it known that 1, Tiostas Al EnisoN, of
Newark, in the county of -ssex and State of
New Jersey, have invented Improvements in
Cirenits for Duplex Eleetric Telegraphs, of
which the following is a specifieation:

This invention'is for enablingthe operators
at hoth stations to receive simultaneously, and
that without the receiving-instrument being
aftected by the signals transmitted from the

. same station. T accomplish these objects by
arranging the batteries, circuits, and magnets
sothat the recciving portion of theinstrument
will only respond to the pulsations from the
distant instrument.

In the accompanying diagram, the line a is
connected, through the electro-magnets b ¢ d,
to the key ¢, and the battery £ is divided, half
being at each station, as usnal. ¢ is a rheo-
stat, to prevent the carrent being short-cir-
cuited, but always to maintain a connection
of the linc to the earth, even when the key e
may be open. 'The batteries & and 1 are of
equal power, and are connected in the circuit
3 in opposition to each other, and in that cir-
cuit is the sounder i, or other indicating-in-
strument or call.: The battery % is connected
with the armature circuit-closer operated by
the magnet ¢, and the battery I with the ar-
mature circuit-closer of the magnetd. Inthe
cireuit 3 is a rheostat, n, of suflicient resist-
ance to insure the electricity from the battery
o passing through the sounder » when the cir-
cuit-closer of b i operated. ~The instruments

at both ends of the line are the same and the
adjnstments correspond.
The armatures of b ¢ d are adjusted to dif-
ferent tensions. Suppose, ag an illustration,
" that, the magnet 4 is operated by an electric
energy of 50, the magnet ¢ by an energy of 100,
and the magnet b by an energy of 150, and that

the power of the battery [ is 100, but the sig-
nal reccived from one station at the other is
only represented by 60, If) now, the operator
closes key o, both the magnets d and o) by the
power of f, respond, and make and break the
eirenits to the batteries { and L, and there is
1o action on the sounder m or the magnet b,
I the operator at the distant station closes
his key when the key e i8 closed, the eleetrie
tension.is increased by the increased energy
represented by 50; henee the magnet b re-
spouds by the joint current from both ends,
and operiates the sonnder m by the hattery o:
but if the key ¢ is open, the magnet d responds
to the pulsation from the distant station and
short-cireuits the battery [, allowing the bat-
tery & to be unbalanced and to operate the
sounder m. Thus the signal can be reecived
from the distant station whethier the key ¢ is
open or closed, and the operator can also hear
the click of his own magnets ¢ & without act-
uating the sounder m.

By this arrangement the operators at both
ends of the line can be receiving and sending
over one wire, and the sounder or receiving-in-
gtrument is only operative from the distant
station, and it is operative a3 well when the
key ¢ is open as when it is closed, aud vice
versa. - .

I clainm as my invention—

The batteries & 7 o and cireuits and circuit-
closers of the electro-magneis b ¢ d, in combi-
naticu with the electro-magnetic sounder or
call m and key ¢, the parts being adjusted to
operate substantially in the manuner specified.

Signed by me this 23d°day of April, A, D.
1878.

. TIHOS. A, EDISON.

Witnesses:

GEeo. T, PINCKNEY,
As, I Sarrn.
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