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To all whom it may concern.:

Beitknown that I, RoprEric F. HALL, a citi-
zen of the United States, residing at New
York, in the county of New York and State
of New York, have invented a certain new
and useful Improvement in Electric Cables,
(Case No. 5,) of which the following is a full,
clear, concise, and exact description.

My invention relates to electric cables of

the class in which the conductors are made.

up in pairs, the two wires of a pair forming
the two sides of a metalliec circuit and being
symmetrically disposed with respect to each
other and to other circuits for the purpose of
eliminating inductive disturbances—as, for
example,cross-talk—when the cablesare used
for telephonic purposes. |

My invention is of very great advantage in
telephone-cables, such as those employed for
long-distance or toll line service, requiring
low resistance and at the same time low static
capacity. In such cables the conductors are
of considerable size, ranging from No. 16 to
as large as even No. 9 copper wire.

The object of my invention is to provide for
mechanically holding the wires of each pair
as far separated as is consistent with keeping
the size of the core of the cable within proper
compass, while at the same time providing all
theair-space possible—that is tosay, asa gen-
eral proposition, the greater the amount of
air-space between the wires of a pair the bet-
ter, since air has a lower specific inductive
capacity than any solid material; but some
solid insulating material must be interposed
to securely hold the wires of the different
strands at a uniform distance apart in order
that the required symmetrical relation as to
position may be maintained with respect to
the wires of each pair with each other and
with other circuits of the same cable or out-
side circuits within inductive influence. Dif-
ferent plans have been proposed—as, for ex-
ample, to thread the wires through disks of
paper, wood, or the like material or through
notches in such disks; but none of these
schemes have been found commercially prac-
ticable, principally on account of the liability
of the wires of a given pair to become dis-

or winding of other

| ing one of the wires of a pair a greater dis-

tance than its mate under the disturbing in-
finence of some current in a near circuit. In
fact, all the plans heretofore suggested or em-
ployed for obtaining wide separation, while

| using a small amount of solid separating ma-

terial, and thus securing a large amount of air

' insulation, have not found favor; but resort

1s still had to the old and common plan of
simply twisting the wires directly togetherin
pairs about a common axis, the entire space
between them being filled with solid mate-
rial—that is to say, the old plan of covering
the wire with a sufficient thickness of paper
ibrous material and then
simply twisting two wires directly together
one upon the other has been heretofore con-
sidered the best practice.

Speaking generally, my invention consists
in combining with each pair of wires as the
wires are being twisted together a strip of
specially-prepared paper formed of two por-
tions. One part of the paper is a strip of

t some width, which I term the ‘““backing.” To

oneside of thisisattached anotherstrip,which
is gathered in folds or erimped. The strip
forming the backing prevents the displace-
ment of the two wires, while the crimped or
looped strip attached thereto presents its
edges between the two wires of the pair to
malntain the wires at a uniform distance
apart. The two wires being twisted together
will lie along on each side of the edges of the
loops, and the backing will form, as it were,
a trough, the wires being thus securely re-
tained in a definite and uniform relation with
one another, while leaving a large amount of
alr insulation between them.

- My invention will be more readily under-
stood by reference to the accompanying draw-
ings, in which— | |

Figure 1 18 a plan view of a pair of wires
twisted together and held in position by my
paper strip. Fig. 2 is a sectional view there-
of. FKig. 3 18 a perspective view illustrative
of my paper strip; and Fig. 4 is a sectional
view of a cable the core of which is made up
of a number of pairs of conductors.
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ing material, preferably a winding of paper, | claim as new and desire to secure by Letters

as shown. The paper strip consists of the
backing b, to which is glued or otherwise se-
cured the looped separating-piecec, asshown.
The strip and the wires being thus prepared
are then twisted together, as indicated in Fig.
1, so that the edges of the loops will come be-
tween the wires of the pair and be somewhat
compressed,while the backing will be wrapped
about the wires. The wires having thus been
formed in pairs are stranded—that is to say,
laid up into coresin the usual way. Thetwo
wires of each pair are prevented from becom-
ing displaced or separated by reason of the
backing b, while the loops of the narrower or
front piece ¢ are interposed to maintain the
wires at a uniform distance apart throughout
their entire length as to each pair of wires.

I have in practice used Manila paper for the
strips, making the backing half an inch wide
and the separating or looped piece one-fourth
of an inch wide, such widths being suited to
wires of No. 12 size, more or less. Other va-

rieties of paper, as that from wood-puip, may
also be employed. |
[Taving thus described my invention, I

Patent—

1. Twisted wires a ¢ constituting a pair of

conductors, combined with the paper strip
having the backing b inclosing the wires to
prevent their separation, and the separating-
piece ¢ formed in loops and attached to the
backing, the edges of the paper forming the
loops being interposed between the conduc-
tors to maintain said wires at a uniform dis-
tance apart, while affording air-spaces be-
tween them, substantially as shown and de-
scribed.

9. An electrie cable comprising a core made
up of pairs of twisted wires, the wires form-
ing the different pairs being held in position
by a paper strip consisting of a backing 6 and
a looped separating-piece ¢, substantially as
specified.

In witness whereof I hereunto subscribe my
name this 17th day of February, A. D. 1902.

RODERIC F. IHALL.

Witnesses:
A. P. MORRIS,
ARTHUR LOCKWOOD.
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