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To all whom it may concern.:

Be 1t known that I, ISIDOR KITSEE, of the

city and ecounty of Philadelphia,State of Penn-

- sylvania, have invented certain new and use-

{0

ful Improvements inTelephony, of which the
following is a specification.
My invention relates to telephony, and has

forits object to increase the capacity of a tele-

phonic circult by the simultanecus transmis-
sion of speech in opposite direction over one

- and the same line-wire—in other words, to

produce 2 duplex, or, as the simultaneous

- transmission of two messages in opposite di-
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rections 18 sometimes called & “eantmplet
telephonic system.
Referring to the dmwlnﬂ's Fignres 1 and 2

are electueal diagrams of teleph{)nle systelns*
embodying my invention.

Inillustrating thesending and receiving de-
vices I have lefb out all mechamcal detaﬂs as
not pertinent to the case and have only rep-
resented this instrument by the usual con-

~ventional signs, it being understood that the
electrical arrangements are the only ones to
be considered in eonneetlon with this appli-

cation.
"This system 18 more speually adapted for

the purpose of transmitting news from one

30

35

~trated in the drawmws

40
‘Rach of thesestationsis provided witha trans-
- mitter and with a receiver.
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At eaeh station two per-
One person transmits the

center to the other.
sons are present.

message from station A tostation A', one per-
son receives the message at station A’ one
- person transmits the message at the sa,me_;
time from station A’ to Station' A, and one
person receives the message at 5tat10n A
Each station is equipped with a sending and

receiving instrument, substantially as illus-
Both figuresare elec-
trical diagrams illust.ra,tmﬂ* each two stations
connected together by metallic line- wire.

_ The transmitter
is in both figures of the usual type; but the
electromagnet of the receiver is provided with
two coils, one coil connected electrically to
the line-wire and one coil connected locally,
s0 a8 to nullify the effects of the home-trans-

mitter on the home receiving instrument, as

will hereinafter be more fully set forth.

I will first explain the working of the sys-

tem as illustrated in Fig. 1. In this figure,

L is the line-wire connectmrr the two stations | coil E which 1mpulses flowing through coil f

A and A’'. Asmost of the long-distance tele-
phonic lines are metalliec throughout, I have
illustrated my invention as applied to such
metallic circuit; but it is obvious that this ar-
rangement can also be applied to lines with
ground connections. Similar partsof station
A' are designated by similar letters as in sfa-
tion A, with the exception that these letters
are also provided with the numeral 1.
the microphonic transmitter connected to one
pole of the battery B and through i1t with the
primary coil D. F is the receiver, of which
f is the electromagnetic part, connected in se-
ries to the secondary coil K and line-wire L,
respectively.
a counterpart of the electrical arrangement
as usually employed in felephony, all me-
chanical appliances to open or close the cir-
cuit between battery B and microphonic
transmitter or between receiver I and line-
wire L being for the sake of brevity omitted;
but the first condition to be fulfilled in car-
rying out the method of simultaneous trans-
mission of two telephonic communications
in opposite direction is that the receiving in-
strument at the home station shall remain
catirely unaffected by the impulses induced
through the home transmitter, while at the

‘same tuﬂe it shall remain free to respond to

theimpulsesinduced throughthe miecr ophonic
transmitter at the distant statlon Itis there-
fore necessary to bring the home receiver

in. such electrical relation to. the impulses
generated at its own station that the same

should leave it entirely passive. 1 accom-

plish this result.through the employment of

the coil 7, connected to the primary circuit
inclosing the transmitter C. Thecoil 2, which

This electrical arrangement is
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is wound around-the same core of the re-

ceiver F as is the coil f, is connected to the

circuit in a manner so that the flow of the -

current through this coil will energize the
core in oppomtlon to the current-flow in the
coil . The resistance R is placed into the

circuit so as to be able to regulate the flow’

of the current through the 0011 h. If, there-
fore, the IIllClOphOIllG transmitter C is ac-
tuated, the electrical effects on the trans-
mitter are as follows: Through the vibration
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of the diaphragm of C the cuuent“shenwth -

varies in the coil D, inducing impulses in the




I0

L5

20

~ is greater on cores k and %’ than the effect of
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actuate through their varying effect on the
core k£ the diaphragm ¢, but as at the same
time the current-flow through coil % is also
varied, and these variations affect the core %
oppositely from the effects of the current va-

riation in coil f, it follows that the added ef-

fects of both the coil fand & on the core & are

‘null.  Supposing now that the station A com-

municates with station A', the effect of the
generated induced 1mpulses in K on the home
receiver will be nullified through coil A, but
they will fiow over the line-wire through the
coil E’ at the distant station or station A’ and
the coil /' of the receiver ¥, the coil /' being
left unaffected. The V&I‘Vlnﬂ impulses, there-
fore, will cause a variation in the maﬂ'netlc
condition of core &’ and the diaphragm in ¢
will therefore respond. If the statmn A’
communicates at the same time with the sta-
tion A, one of two electrical conditions will
occur. KEither the induced impulses in both
of the coils K and E’ are simultaneously flow-
Ing in opposite directions, when they will op-
pose each other, their magnetizing effect - on
the cores & and %' will be nullified, and these

- cores will therefora be free to change their
magnetic conditions in accordance with the
electrical variations set up in coils 4 and A/,
- or the electrical impulses induced in the coils
B and E', respectively, will flow simultane-

ously in like directions. Then they will mul-
tiplyeach other, and as their multiplied effect

coils v and A’ the magnetic condition of the
two cores will vary according to the varia-

- tions of the current flowing through fand 7.

In Fig. 2 the neutralization of the home re-
ceiver is not, as in FKig. 1, effected through

‘the variationof theflowin the primary circuit.

The opposing coil is placed in the secondary

circuit and connected in such manner that

the magnetic effect of the induced impulses
in the opposing coil is opposite to the effect
produced in the coil f. T'o this end the coil
L is divided in two parts, of which X is the

part connected through coil f to the line-wire,
~and y the part connected through rheostat
R to the opposing coil h. Theelectrical con- |

~ditions arising when either A alone or A and
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A sn:nultaneously are speaking are the same

‘as those pointed out above. In practice the
part of the double secondary K, connected to |

the opposing coil, does not need to be as large
as the part connected through 7 to the line.

It 18 best that the rheostat R, ha,vmfr the func- |

tion to balance the influences of the two coils
f and 2 upon the cores k&, be tested every day.
"T'o do this, the operator at the office A simply
calls up the person at office A’, and if his
home receiver does not respond to his call
then the coils are balanced correctly; other-
wise he has to establish such balance through
the operation of the rheostat, with the aid of
which more or less 1*esistance may be thrown
in the circuit of the coil 4. If necessary, a
condenser may be placed either in series with
the coil or in shunt to the same, the office of
condensers in balancing an artificial line be-
ing well understood.

The arrangement as illunstrated in Fig. 1
embraces, as explained above, the employ-
ment of the primary ceurrent as an equalizer,

' but in my experiments I have found that the

arrangement as illustrated in Fig, 2 is bet-
ter adapted for long-distance transmission
and is therefore to be preferred. With it it
1s an easy task to adjust the flow of currents
in both coils f and &, so that they will exert
an equal and opposing effect on the cores K.
With the arrangement as illustrated in Fig.
1 such adjustment 18 more complicated.

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a contraplex system of electric trans-
mission, a sending device and receiving de-
vice, consisting of a microphonie transmitter,
a source of current, an induction-coil, one of
thecoilsof said induction-coil being connecterd
through the line-wireto a second station, and
the other loeally to the transmitter and the
1ecewmﬁ' device.

. In a duplex system of telephonic trans-
m1ssmn two or more stations, each station
being eqmpped with sending and recelving
_1n.51;1 uments, the sending instrument consist-

60

y 13

80

Qo

95

ing of a microphonie tl&ﬂblﬂlbter, a source of

energy; and the primary of an inductorium,
one part of the secondary of which is con-
nected to the line-wire and the other part of
said secondary is being connected 100&1137 to
the receiving mstmment

In testlmony whereof I sigh my name, this
17th day of February, 1896 in the presence
of two subscribing Witnesses.

ISIDOR KITSEE,

VWitnesses:
WALLACE B. ELDRIDGE
G1ro. M. CQSTELLO
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