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To all whom it ma J CONCErN :
Beit known that I, WILLIAM W. JAGQ,U}LS
of Boston, county of Suffolk, and State of

Massachusetts, have invented e new and use-

ful Improvementln Eleectrice Circuits, of which

the following (16361“1[)111011 1n connection with

the accompanying drawing, is a specification.
My invention Ielates to an electric circuit or

arrangement of conductors and other appara-
tus, as hereinafter described, forming a con-

tinuous line of eommunieetion for the trans-
mission of electric impulses, and has for its
object to prevent inductive disturbances from
neighboring parallel lines, and 1s eSpe(,nlly

intended to be used where the line is exposed

to disturbing influence only for one or more

- detached portwns of its length not etftrtmn

20

from either terminal thereof.

The inductive disturbances have beeu neu-
trahzed effectively by a plan involving the use

of a cireuit wholly metallic in the region ex-

posed to inductive dlsturbance, and in order

- to make a complete operative circuit the said

2.5 |

wire may be grounded and the other extended

20

metallic or double-wire circuit has to be ex-
tended from one terminal station through all
the exposed regions, at the end of whleh one

onto the other terminal station and there
grounded, or, by another plan, suitable appa-

ratus 1s empleyed to transmit the electrical

impulses from a single wire or grounded cir-

,cuib to a double wire or metallic circuit trav-

- ersing the disturbed region, and from thls
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again to a ﬂ‘munded clrcmt as shewn and de-

seribed in the Patent No. 23 788, dated Sep-

tember 28, 1830, to which refereuee may be
had, in whlch 111(1110131011 coils were empleyed

to tranemlt the 1mpulses from oune’ ecircuit to

another. |

In the presentinvention two eeparate Insu-
lated wires are employed in the disturbed re-
gion, and single wires are employed outside of
the said region, and suitable transmitting ap--
paratus, as hereinatter described, 18 Inter posed
between the single and double wire portions of
the entire line by which an electric impulsein
the single wire will impart substantially equal
and opposite impulses to the two wires in the
disturbed region,and theseequal and opposite
impulses in the two wires will again impart a
smﬂ*le impulse to the Sin 1rﬂe wire at the other

1,

| endd of the distuarbed region.

The equal and
opposite impulses will produce no effect by in-

duction upon a neighboring wire equally ex-

posed to both, and consequently the transmis-

sion of messages over the line will produce no

55

disturbance, ftud the transmitting apparatus -

1s of such neture that equal and emuhr im-

pulses in the two wires (such as produced by

induction from a neighboring wire) will notims-
part any impulse to the Sin n"1e wires outside of
the distarbed region, | . |

The trenemlttlngeppemtus consists of acon-
denser system which may conveniently be de-
seribed as consisting of twocondensersof com-
mon construction, one coating of one of the
Sc]:ld. condensers bemﬂ' connected mth the sm-
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ene wire of the double line treversmﬂ' the ex-
posed region, and alsoconnected mth one coat-

"ing of the other condenser, the other coating

of which is connected with the other wire of
the double line. . | |
The arrangement of wires orconductors and
condensers is illustrated in the drawing,in
which the heavy signs and arrows show how
an electric impulse produced at one end of the

line produces a similar impulse at the other

end, and the light arrows and signs showing
the manner in which similar impulses 1n the
two wires, such as produced by inductionfrom
a neighboring wire in the exposed region, are
neutralized in their action on the single wire,
thus producmn no effect therein.

The main line 2 is nrounded at the terminal

station A, where it passes through the tele-
phone'l, or other instrumentfor produem gelec-
trical impulses, and thence passes to the region
exposed to.inductive disturbance, which may
be, for example, traversed by a cable includ-

ing several wires. The line-wire 2 is therecon-

nected with one of the coatings or series of
plates p of a condenser epperetus, C, the other

coating, n,-of which is connected with a line,

3, traversing the disturbed region,.and also
with another coating, »n ) arranged to act on
still another coating, p/, eonnected with an-

‘other line, 4, tmveremﬂ the exposed region,

and 1118111&1:&1 from the wire 3 and other par-
allel conductors. The wires 3 4 will be twisted
together or otherwise arranged so that the
mean or average .distance of each from any
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‘neighboring conductor is the same, and they
are connected attheirother ends with the coat-
ings P/ N of a condenser apparatus C/ simi-
lar to the one C already described. The coat-

5 ing N is connected with another coating, N/,
affected by the coating P’ connected with the

wire 3 and a coating, P, under the inductive

influence of the coating N is connected with
the line 5 leading toward the other terminal

10 station, B, where it is grounded after passing
through the instrumentT’. =

The coatings N N”and » «/ may be consid-
ered as two portions of the same set of con-
nected surfaces, and it is obvious that a single

15 condenser of ordinary construction may be em-
ployed, having a portion of one set of leaves—
t. €., p—connected with line 2, and the rest of
that set—i. e., p’—connected with the line 4,
‘while the whole other set, » %/, is connected
20 with the line 3.

The operation in transmitting an 1impulse
from one station to another, as from A to B,
i1s as follows, the currents being indicated by
the heavy arrows which represent positive

25 electricity : A positive impulse or carrent gen-
erated by the instrument T charges the coat-
Ing p with positive electricity, and this, in the
well-known manner, acts on the coating # to
- charge it with negative electricity which has
30 to be drawn from the line 3, the electricity of
- which is decomposed, the positive being sent,
as Indicated by the arrow, to the coating P,
which it charges positively, as indicated by
the heavy sign --. The negative electricity
35 drawn to the coating »# will also charge the
connected coating %/, and this in acting on the
coating p’ will draw a charge of positive elec-
tricity from the line 4, as indicated by the
heavy arrow, and will send the negative elec-
4o tricity to charge the coating N, this effect be-
ing also increased by the action of the coatin o
p’on the one N’ connected with the one N.
The negative charge on the plate N attracts:
charge of positive electricity from the earth
45 through the line 5 and instrument T/ therein,
as indicated by the arrow. A negative im-
pulse produced at T will, in like manner, be
reproduced at T/, and impulses produced at T
- will be reproduced at T, and in the transmis-
5o ston equal and opposite currents or impulses
will be produced in the lines 3 4, which will
Just balance and neutralize one another as far
as any effect on neighboring lines is concerned.
An impulse in any neighboring line, as D, will
55 produce,byinduction, like currentsin the wires

b

| 3 4, the direction or polarity of which will de-

pend on the polarity of the current in the dis-

turbing line and whether the charge is increas-

ing or decreasing at a given point. If the two
currents be such as represented by the light ar-
rows at a—thatis, positive currents away from
the econdenser apparatus C—they willleavethe
plates p’ and n charged with negative elec-
tricity, and that in the plate p/ acts on - the
plate »’ to produce positive electricity in the
plate #/, which neuntralizes the negative charge

in the coating n, so that no effect is produced

1n the coating p and line 2. In asimilar man-
ner the currents represented by the arrows at
b produce unlike charges in the coatings N N7,
which neutralize one another, so that no effect
1s produced iu the line 5.

It is obvious that there might be two or
moreexposed portionsof the line provided with
double wires and suitable condenser appara-
tus, and that the line may be employed to
transmit or reproduce any kind of variable, un-
dulatory,orintermittent impulses, such as tele-
phonic or magneto-electric currents produced

by any suitable generator.

I claim—

1. In & line of electric communication, the

single wire or conductor and double wire or
conductor combined with condenser apparatus,
the coatings of which are connected with the
sald conductors, as deseribed, whereby an im-
pulse or current in the single wire will produce
equal and opposite impulses in the two wires

of the double conductor, and equal and oppo-

site impulses in the double conductor will pro-
duce a single impulse in the single conductor,
and equal and similar impulses in the double
conductor will produce no effect in the single
conductor, substantially as described.

2. Thesingle wire and double wire combined
with the condenser, having one set of coatin gs
connected with the said single wire, and a por-
tion of a second set of coatings affected there-
by connected with one of the double wires, and
a third set of coatings affected by the other
portion of the said second set and connected
with the other one of the said double wires,
substantially as and for the purpose set forth.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses., | .

WILLIAM W, JACQUES.

Witnesses: ' -

JOS. P. LIVERMORE,
- BERNICE J. NOYES.
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