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To all allon, it may concern: 
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Be it known that I, IsipoR KITSEE, citizen 
of the United States, residing at Philadel 
phia, in the county of Philadelphia and 
State of Pennsylvania, have invented cer 
tain new and useful Improvements in Elec 
tric Transmission of Intelligence, of which 
the following is a specification. 
My invention relates to an improvement 

in the electric transmission of intelligence 
and has more special reference to transmis 
sion over long distance lines, such for in 
stance as submarine cables. 

To-day, in a submarine cable, only one 
working line can be employed, for the rea 
son that if two working lines, are placed 
parallel to each other. the disturbance 
through induction from one conductor to 
the other conductor would make the work 
ing on any of these conductors impractical. 
The delicate instruments employed in sub 
marine cables would easily be affected by 
the impulses induced from one conductor 
into the neighboring conductor. 

It is the aim of my invention to provide 
conductors inclosed in a cable with means to 
shield them from the inductive influence of 
neighboring conductors and thereby make it 
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possible to produce a submarine cable with 
two or more working lines, each adapted to 
be worked independently from the other. 

In the accompanying drawing, Figure 1 is 
a longitudinal section of a cable comprising 
two working lines provided with my inven 
tion. Fig. 2 is a section of Fig. 1 on the line : 
e—ae. Fig. 3 is a diagrammatic view show 
ing the electrical connections. Fig. 4 is a 
diagrammatic view illustrating the connec 
tions in modified form. 

In the drawing, 1 is the cable as an en 
tirety; 2 and 3 are two working lines. The 
line 2 is provided with the conducting shield 
4 and the line 3 is provided with the con 
ducting shield 5. This conducting shield 
may be in the form of a braiding or tube, 
or may consist of any preferred construc 
tion, the only requirement being that the line 
proper should be, as much as possible, sur 
rounded in its entirety by this shield. 
The shield of line 2 is here shown as to be 

divided into four sections and designated as 
4'', 4', 4', and 4. The shield of line 3 is also 
divided into four sections and designated as 
5, 5, 5°, and 5'. The different sections of 

: the shield 4 are conductively connected with 
the different sections of the shield 5, so as 
to fol'un a conducting circuit in a manner So 
that alternate sections of one shield connect 

the terminal sections being connected in 
series. The circuit, therefore, starting from 
the section 4 of the shield 4 is arranged as 
follows: 4", one terminal of 59, the other ter 
minal of 5º connected to 4°, the second ter 
minal of 4' connected to 5'; the free termi 
nal of 5 connected to one terminal of 4d; the 
free terminal of 4 connected to one terminal 
of 5°; the opposite terminal of 5 connected 
to one terminal of 4; the second terminal of 
4 connected to one terminal of 5; the end 
terminals of 4 and 5 connected in series. 
It will thus be seen that the different sec 
tions of the two shields are, electrically con 
sidered, transposed as to their working lines. 
It is now supposed that an impulse is trans 
mitted over the line 2 in the direction of the 
unfeathered arrow and this impulse will in 
duce in the section 4 an impulse flowing in the direction of the feathered arrow. This 
impulse has to flow through the alternate 
sections of the two shields in a manner, so 
as to be neutralized in the different sections 
of the shield 5. The inductive influence, 
be nullified or neutralized on the shield 5, 
and vice versa; an impulse generated in the 
shield 5 will be, on account of the transposi 
tion, neutralized or nullified on the shield 4. 
The inducing effect, therefore, of the line 2 
on the line 3 will be nil, and vice versa; the 
inducing effect of the line 3 on the line 2 
WWill be ni. 
than one pair of working lines into one cable, 
then the shield sections of the different pairs 
may be connected in multiple, or the trans 
position of the different shield sections for 
the different working lines may be trans 
posed substantially as is shown in the draw 
ing; that is, they may be connected in series 
as to each other in a manner, so that the 
flow of an induced impulse from one section 
may be nullified by the flow of an induced 
impulse from the adjoining section. 

in the drawing, each line wire is insulated 
from the shield and the shield of each work 
ing line is insulated from the shield of the 
other line through the entire length with 
the exception of those parts which are con 

with alternate sections of the second shield; 

55 

60 

65 

70 

75 

80 

therefore, of the impulse in shield 4 will 
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If it is desired to assemble more . 
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nected conductively together so as to form 
one circuit. I have shown in this drawing 
the braiding as to consist of four separate 
conductors, but it is obvious that the number 
of these conductors may be increased or de 
creased at will without departing 
separate conductors may be connected so as 
to form more than two circuits and may also 
be connected so as to form only one circuit. 
Having now described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is:- . . 

1. In a system for electrically transmit 
ting messages, a cable comprising a plurality 
of conductors in independent working cir 
cuits, a shield conductor in said cable for 
each of said conductors, and means for con 

from the 
Scope of my invention, and in this case, the 
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necting said shield conductors of said differ 
ent conductors in an independent closed cir 
cuit. 

2. In a system for electrically transmit 
ting messages, a cable comprising a plurality 
of conductors in independent working cir 
cuits, a shield conductor in said cable for 
each of said conductors, Said shield con 
ductors of said different cable conductors in 
cluded in an independent closed circuit 
transposed at intervals, along Said cable, 

In testimony whereof I affix my signature 
in presence of two witnesses. . 

ISIDOR K[TSEF; 
Witnesses: 

| EpITH. R. STILLEY, 
MARY C. SMITTI. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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