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To all whom it may concern:

Be it known that I, CHARLES E. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Ili-

5 nois, have invented a certain new and useful

~ Improvement in Means for Preventing Indue-

tionin Cables of Multiple Switchboards,(Case

No.295,) of which the followingis a full, clear,

coneise, and exact description, reference being

10 had to theaccompanying drawings,forming a
part of this specification.

My invention relates to multiple-switch-
board systems for telephone-exchanges, more
especially to the cables comprising the differ-

15 ent line-wires and their connections to the
" spring-jacks and annunciators of theswitch-
~ board.

" The object of my invention is to prevent
cross-talk or induction between the different

20 line-wires of the cables.

Heretofore considerable trouble has been
experienced in multiple switchboards from
this source, and various devices have been
tried to avoid the cross-talk or induction.

25 Among these is that of twisting the wires
which constitute the different sides of the
line-circuit together in a pair, by which ar-
rangement it was sought to cause both sides
of the telephone-line circuit to be practically

30 atthe same distance from the neighboring
wires or line-cirenits. Since the currents in
the two wires which constitute the two sides
of a line-circuit would be equal and opposite
in direction, their induetive influence upon

s neighboring conductors would then be zero.
It is well known in the art that the indaction
or cross-talk between the wires in a cable is
largely electrostatic and not electro-magnetic,
since cross-talk is still produced between two

4o parallel wires, one of which is electrified from
one end, their farther extremities being open.
A certain slight current of course flows in
the electrified conductor to charge-and .dis-
charge the same; but this current is so small

45 that its electro-magnetic effect is negligible.
In that class of multiple switchboards in
which the individual annuneiator is con:
nected in a normally-closed loop of the line-
circuit, adapted to be opened at that one of

50 the spring-jacks to which a connection is

made to disconnect the annunciator from
the line-circuit, this electrostatic induection
or cross-talk becomes prominent. It is not
avoided by twisting the two wires which con-
stitute the sides of the line-circuit together 53
in a pair, because a greater or less length of
one of the wires—that one which is connected
to the line-spring of the spring-jack ordina-
rily in use being continued through the line-
springs and back contacts of the different 6o
spring - jacks in series—is interrupted or
opened at some point in the length of the ca-
ble corresponding to the particular spring-
jack at which connection may be established
to the line. The other one of the twisted 65
pair is thus left a continuous conductor ex-
tending the full length of the switchboard
to an individual annunciator at one of the
boards and then returning to the particular
spring-jack at which connection is made; 70
its electrostatic inductive effeect upon the
other lines of the cable being wholly unbal-
anced throughout the greater portion of its
length. A

My invention consists in a third wire con< 75
nected at one extremity to that side of the
line-circuit which is adapted to be opened
when connection is made to a line twisted
with the wires constituting two sides of the
line-circuit into a triple strand extending 8o
through the cable connected to the spring-
jacks and to the annunciator and terminating
in an open extremity. In the normal or dis- -
connected condition of the line this triple
strand will have no inductive influence upon 8s
neighboring conductors,since the electro-mag-
netic effect of eachsideof the closed loop, in-
cluding the annuneciator,will be balanced by
the oppositely-directed and equal current in
the other side of the loop-cireuit, and the elec- go
trostatic effect of the third or open wire and
theside of the loop, including the line-springs
of the spring-jacks, will be balanced by the
equal electrification of the side of the loop
connected to the test-rings. When, however, g5

a connection is made to the line—for exam-
ple, to the last jack in the switchboard—the
electrostatic effect of the continuous line-
wire which is connected to the test-rings will
be completely balanced by the opposite elec-. 100
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trification of the third or extra wire of the
strand which is connected to the other side of
the line-cireunit.

My invention is illustrated in the accom-
panying drawings. '

In Figure 1 of the drawings I have shown
a simple diagram disclosing the arrangements
of the wires in the cable with reference to

each other. In Fig. 21 have shown a sub-
station with the customary apparatus thereat

connected by telephone-lines to the exchange,
the different spring-jacks upon different sec-
tions of multiple switchboard and the indi-
vidual annunciator of the line being shown
complete and the wires being shown as twisted
together into a triple strand.

Referring to Fig. 1, the two sides of the
line-circuit a o’ are continued in a conduct-
ing-loop tothe individual annuneciator b,which
may be placed upon any section of switeh-
board desired. The side a of the loop iscon-
nected tothetest-rings cof thedifferentspring-
jacks d d’ d?, &e., upon the different sections
of switchboard. Theside o’ of the loop is con-
nected to the line-spring ¢’ of the first spring-
jack,whence it is normally closed to the back
contact ¢® of the same spring-jack d, whence
it passes to the line-spring of the jack d’, and
soon through the line-spring and back contact
of the spring-jack upon each section of mul-
tiple switchboard. The wire a? is connected
at one end to the side o’ of the loop before it
has been connected to the first spring-jack,
so that the wire ¢?is always connected to one
side of the line-circuit like the wire a. This
wire a® terminates at or near the annuneciator
b in a blind or open extremity. In the nor-
mal or disconnected state of the line the dif-
ferent line-springs ¢’ are closed upon their
respective contacts ¢4 no plug e being in-
serted in any spring-jack of theline. A cur-
rent—as, for example, the signaling-current—
upon the lines a ¢’ finds circuit over wire o’
through the different spring-jacks of the line
to the annunciator b, returning by the paral-
lel wire a. The electro-magnetic effect of
these parallel wires upon any neighboring
conductor is zero, since the inductive effect
of each is balanced by the oppositely-directed
induction of the other. When, however, a
connection is established to the line by in-
serting a plug e into one of the spring-jacks,
as spring-jack d, the side o’ of the loop is in-
terrupted. Any inductive effect which would
be possible from the strands a, a/, and o?
thereafter must be electrostatic, since all

three strands are open at diffefent points, re-

spectively, in the length of the cable. Con-
duector ¢ is now extended into a continuous
conductor to the side o’ of the loop and in-
cluding all of that side of the loop to the
back contact ¢® of jack d. The electrostatic
effect of this wire upon neighboring conduct-
ors is, however, completely balanced by the
conductor ¢?, which extends opposite the con-
ductor ¢ throughout its entire length. The
electrostatic capacity of the eonductor ¢ and

the appended portion of conductor o' is of
course greater than that of the conductor a?;
but the conductor a® will be electrified to the 70
same potential as the conductor a, its sign
being opposite, and hence it will completely
balance the electrostatic effect of conductor

a o and the appended portion of side a'.
This statement is entirely true only when the 75
conductors a® @ are at a great distance from
the other conductors extending parallel to
them, or when, as in' the practical case, the
conductors o and a® are twisted together in a.
strand, when they become of practically-equal 8o
distance from a conductor placed anywhere

in their neighborhood. This arrangement

is shown in Fig. 2. The wires a, a’, and a?
are twisted together into a triple strand o®
throughout the length of the cable from the 85
first spring-jack of the swithboard to the in-
dividual annuneciator upon one of the boards.
Both the electro-magnetic effect of currents

in the loop a ¢’ and the electrostatic effeet of
the open conductors when a connection ex- go
ists to the line are thus avoided.

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

1. Thecombination, with a normally-closed 95
conducting-loop having one of its sides ar-
ranged to be opened, of a conducting-wire
connected at one end to that side of the loop
which is adapted to be opened at such point
as to. be disconnected from the permanently- roo
closed side of the loop when the normally-
closed side is opened and extending parallel
with the permanently-closed side of said loop,
whereby the electrostatic inductive effect of
the permanently-closed side of theloop isnéu- 103
tralized when the loop is opened, substantially
as specified.

2. The combination, with a normally-closed
conducting-loop having one side, including
contact-pieces, adapted to open the loop when 110
separated, of a third wire connected at one
extremity to that side of the loop which is
adapted to be opened and to a point thereof
whereby it is separated from the permanent-
ly-continuous branch of the loop when said 115
loop. is open, said third wire extending pat-
allel and near to said permanently-closed side
of the loop, substantially as deseribed.

3. The combination, with a normally-closed
loop having its two sides twisted togetherina 120
double strand, of contact-points included in
one sideof the loop, adapted to open the loop
when separated,and athird wire connected to
that side of the loop which is adapted to be

-opened ata point,whereby it is separated from 123

the permanently - closed side when the said
loop is open, said third wire extending paral-

lel and near to said double strand, substan-
tially as described.

4. The combination, with anormally-closed 130

loop having meansforopeningone of its sides,

of a third eonducting-wire connected at one
extremity to a point of that side of the loop
which is adapted to be opened, such that said
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third wire is disconnected from the perma-

.nently-closed side of the loop when said loop

is opened, the said three wires being twisted
into a triple strand, substantially as specified.
5. The eombination, with a telephone-line

extending to an exchange and a loop through

an annunciator thereat and including in one
of its sides line-springs and back contacts of
several spring-jacksin series at the exchange,
of a third wire connected to that side of the
loop which is directly connected to the line-
springs at a point before the said side has
been connected to the first line-spring of the
series and extending to the annunciator, ter-
minating thereat in an open extremity, said
three wires being twisted in a triple strand,
substantially as specified. :

6. In combination, several telephone-line
circuits extending in separate loops through

individual annunciators, one side of eachloop zc

including the line-springs and contact-points
of several spring-jacks, a separate wire con-
nected at one extremity to that side of each
line which is adapted to be opened at a point
such as to be separated from the permanent-
ly-closed side when the loop is opened, the
wire constituting the two sides of the loop
and the extra wire of each line-circuit being
twisted into a triple strand, the different

25

strands being made up into a cable, substan- 3o

tially as described.
In witness whereof I hereunto subseribe my
name this 16th day of February, A. D. 1892.

CHARLES E. SCRIBNER.

Witnesses: .
FRANK R. MCBERTY,
GEORGE L. CRAGG.




