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To all whom it may concerr:
Be it known that I, Istpor KiTSEE, of the

city and county of Philadelphia and State of

Pennsylvania, have invented certain new and
useful Improvements in the Transmission of
Intelligence With the Aid of Electric Energy,
(Case No. 220,) of which the following is a
specification. - -

My invention relates to an improvement 1n
the transinission of intelligence with the aid
of electric energy, and has more special ref-
erence to long-distance telephonic transmis-
sion.

In general, my invention comprises the con-
struction and useof such a line that the efiects
of induction are utilized to increase the quan-
tity and quality of transmission and which it
is probable are combined to some extent with
the effects of static capacity in bringing about

the remarkable results attained._ The con-
struction referred to involves a line or cable

which comprises a plurality of relatively insu-
lated or conductively-separated wires which
are twisted in intimate relation with one an-
other and are therefore at no point in metallic
contact. The wires for one line or a single
circuit are preferably three in number and of
a comparatively small gage. 1 have found

that three strands of No. 28 insulated wire

have given extremely satisfactory results in
actual open-air tests for distances of several
miles. These strands are twisted 1nto inti-
mate relation with each other, so as to make
approximately four or five complete turns to
the inch for each strand. These twisted wires
should preferably extend for the whole length
of the line, the opposite ends of the separate
wires being connected to the instruments or

‘apparatus at each end of the line or at any
two. stations, the other opposite ends of two

wires being left free. , _
I do not herein desire to advance any par-

ticular theory as to the causes and actions of

the transmitting currents or impulses in my
line which produce the great advantages in

quantity, quality, and efliciency of the elec-
tric transmission. Suffice it to say that elec-
tric induction, both self and mutual, playsan
important part in the transmission and is prob-
ably modified by and codperates with static
capacity to a greater or less extent.

I do not wish to be understood as being lim-
ited to the details, arrangements, and sizes

 herein set forth, for they may be varied to suit
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the different conditions of any particular line

or number of lines included in a single circuit
or cable. Neither do I wish to be understood
as being limited to the transmission of intel-

!i,g,:ence_in the application of my invention, for
it is evident that the same may be utilized in 6

the transmission of power electrically by al-
ternating or intermittent currents.
Referring to thedrawings, Figures 1, 2, and
3 are diagrammatic views of transmitting-cir-
cuits embodying my invention. -
A B Care the lines of transmission, one ter-
minal of the line A being connected, through
wire 1, with the interposition of the usual
transmitting and receiving instruments, to one
terminal of the line C, the other terminal of
the line C connected, through wire 2, with the

| interposition of the usual transmitting and re-

ceiving instruments, to one terminal of the
line B. One terminal of the line A and one
terminal of the line B remain free. In FKig.
1 these three lines A B C are shown as run-
ning parallel to each other.
ranoement of connecting all three wires to
each other is the same as in Fig. 1; but the
lines A and B are twisted, and the line C 18
running parallel to the twisted pair. In Hig.
3 all three lines A B C are twisted together.

In Figs. 1 and 2 the receilving and trans-
mittingdevices are illustrated in conventional
sions and are designated as an entirety by the
letters D D. InFig.3 I have substituted a.
different type of transmitting and receiving
devices: but they are designated by the same
letter D, and as these devices do not form
part of this applicationand as it is immaterial
what type of devices is used I do not deem 1t
necessary to gointo detail of the construction
of such devices. It suflices to say that the

transmitting devices embrace microphones

and the receiving devices ear-phones.
In my experiments I have found that 1if

| sound is transmitted over a line constructed
as illustrated in Fig. 1 the received impulses

‘are very weak.

If a line as illustrated 1n Kig.
9 is substituted for that as shown in Ig. 1,
then the transmitted speech can be heard dis-
tinctly and clearly; but 1f the arrangement
as illustrated in Fig. 3 is substituted, the re-
sults far exceed the previous transmissions.
Itis necessary for me to add that the closer
and shorter the turns in the twisted wires the
better the transmission. I may also add that
some of the experiments were carried on with
a cable wherein about twenty metallic cir-
cuits, each consisting of the usual two con-

In Figo. 2 thear-
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ductors, were 1n actual service, and no inter-
ference between the lines as described and the
other metallic circuits took place.

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

1. Inacircuit for transmitting varying elec-
tric currents, aline comprising three insulated
conductors, one terminal of one conductor con-
nected, w1th the interposition of transmitting
and receiving devices, to one terminal of a

second conductor, the other terminal of sald'

second conductor connected, with the inter-
position of transmitting and receiving devices,
to one terminal of a third conductor, one ter-
minal of the first and one terminal of the third
conductor remaining free.

2. Inacircuit for transmitting varying elec-
tric currents, a .transmlttmg-lme comprising
three insulated conductors, each consisting of
a series of successive convolutions, each series
having inductive relation with the other, the
three conductors connected to each other so
as to form an open circuit, one free end of
which terminates at or near one station and
the other free end of which termmates at or
near a second station. .

3. Inacircuitfortransmitting varying elec-
tric currents, a transmitting-line comprising
three insulated conductors, each consisting of
a continuous series of inductive convolutions,
each series having inductive relation with the
other for the entire length of the line, the
three conductors joined together so as to form
one open circuit and sets of apparatus 1n-
serted in said line. -

4. In a circuit for transmitting electric cur-

‘rents, a line comprising three insulated con-

ductors twisted in intimate relation with each

other, one conductor having one end con-

nected, with the interposition of transmitting
and receiving apparatus, to one end of a sec-
ond conductor, the second end of said second
conductor connected, with the interposition
of transmitting and recelving apparatus, to
one end of a third conductor.

5. In a circuitfortransmitting varying elec-

tric currents, a line comprising three insu-
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lated conductors twisted in intimate felation'

with one another and having not less than
four complete turns to the inch, two of said
three conductors connected at one station to
the necessary apparatus, one of said two con-
ductors and the third conductor connected to
the necessary apparatus at a second station
more or less remote from the first station.

6. In a circuitfor transmitting varying elec-
tric currents a line comprising three insulated
conductors twisted in intimate relation with
each other, two conductors having each one
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end connected to a separate station and ‘the

third connected with one end to one of said
stations, and with the second end to the second

‘of said stations more or less remote from the

first-mentioned station.

7. Inacirecuit for transmitting varying elec-
tric currents a line comprising three insulated
conductors twisted together in intimate rela-
tion with one another, sald wires belng 1n-
ductively separated through their entire
length and being connected together at the

terminals in & manner so as to form one open

circuit. _ﬁ

8. Ina circuit for transmitting varying elec-
tric currents, aline comprising three insulated
conductors connected together at their termi-
nals in a manner so as to form one continuous
electric circuit open at both ends and trans-

mitting and receiving devices inserted in sald

circuit. the three conductors in inductive re-
lation to each other.

9. A line for electrically transmitting intel-
ligence consisting of three conductors insu-

'lated from each other but inductively related

to each other, said three conductors connected
together in a manner so as to form one- con-
tinuous circuit and devices operatively con-
nected to said circuit.

In testimonywhereof I hereby sign my name,

in the presence of two subscribing witnesses,
this 14th day of September, A. D. 1904.

ISIDOR KITSEE.

Witnesses:
Epite R. STILLEY,

H. C. YETTER.
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