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1o all whom it may concerr:

Be it known that we, KARL ToMAS DBEN-
NET, engineer, a resident of Drottninggatan
No. 31 IIelsmwbow and JOHAN THURE JO-
I—IANSSON fmeman a resident of LHlogbergs-
gatan 87 C, Stoc]x.holm in the Kmﬂdom of
Sweden SlleGCtS of the King of bweden and
waa,y, have invented certain new and tse-
ful Improvementsin Electric Cables, of which
the following is a spemﬁcatlon 19[@1 ence be-
ing made to The accompanying drawings.

The present invention relates to electric
cables, chiefly for long-distance telephoning.

The purposeot the mvenmon is to construct

the cables in such a manner as to give them

a high power of resistance to extemal pres-
sure, while they possess great flexibility and
a small electrostatic capacity. Theseresults
are gained by using distance - pieces of spe-
cial constmetlon and of suitable insulating

material for holding the wires in their pr oper
relative position.

Cables constructed in accor dance with this
invention are illustrated In the accompany-
ing drawings.

I‘lﬂ'me 1 shows a perspective view and a
Fig. 2 shows in like
manner a modified m*ranﬂ*ement of the cable
shown in Kig. 1. In Fiﬂ' 3 is shown a sec-
tion, and 1in ]3 ig. 4 aside view, of still another
modlﬁc&twn whﬂe TFig. 5repr esents a section
of a cable in Whleh the inner wires shown in
Fig. & are substituted by a single telegraph-
wire. Tig. 6 is a perspective view showmﬂ‘
a suﬂielentlenﬂth of cable toindicate the tmsb
of the wires. In all figures the covering serv-
ing to insulate the wires outward and protec,t
them from external influences is left out for
the sake of clearness.

In the cable shown in Fig. 1 the four wires
are kept in their proper Jelatwe position by
pieces «, consisting of an insulating mate-
rial—for instance, Wood fiber, or ebomte-——-
and forming par ts of a cy lmdel so that the
cable-covering can beapplied dir eetly around
the distance-pieces « and the conductors,
whereby the diameter of the cable will not be
greater than what is just necessary. The
distance - pleces are arranged 1n pairs oppo-
site each other in such a manner as to cause
cach pair to embrace or clamp in place two

of the wires or conductors.

wires belonging to the same circuit, (and
consequently diagomﬂly opposite each other,)
while the two remaining wires belonging £0
the other double-wire circuit will bem on the
outsides of same distance-pieces. 1'wo sue-
ceeding pairs of distance-pieces are arranged
crosswise, so that the two wires placed be—
tween the distance-pieces at one pair will fall
outside at the next pair, while the two wires
falling outside at the first pair of distance-
pleces S will be between the dlstanee-pleees at
the next pair.

By the term ¢“ double-wire circuit ” is meant
that the two wires form the positive and neg-

ative wires or conductors of the circuif, and __
as shown, the two wires belonging £0 the_

same circuit are arranged diagonally opposite
each other.

In the cable shown in Fig. 2 the distance-
pleces a are arranged 1 the same manner as
in the cable shown in KFig. 1, excepting that
the respective pairs of dlstanee pleces are
placed at some distance apart and not close
together,as shown in thelatter figcure. When
the pairs of distance-pieces are apart from
each other, the total surface of contact be-
tween the wires and distance-pieces in a
given unit of length will evidently be smaller
bhan when the pairs of distance-pleces are
close together, and thus the electrostatic ca-

pacity of the cable will in the former case be

smaller than in the latter, while at the same
time the weight per unit Ten oth of the cable
will be Smaller and 1ts ﬂexibili’ty increased.
The electrostatic capacity of the cable can be
still further reduced by giving such shape to
the distance-pieces that their surfaces of con-
tact with the wires will not exceed what 1s
necessary for a steady support and retention
For this purpose
and with a view to diminish the weight-of
the cable the distance-pieces may be made as
shown in TFig. 8 and particularly in Fig. 4.
The (:hc_‘-,tanee-pleees (shown as examples 1n

these figures) are so shaped that their sec-
tions, taken parallel to the plane of the wires
passing outside the same, are tapering out-
ward, (see Fig. 4,) so that the bearing-sur-
faces offered by them to the wires at “their
outside will extend but slightly in the lon-
oitudinal direction of the cable.
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ner and each other facing surfaces of contact
between the distance-pieces and the wires are
recesses ¢, so that contact oceurs between the
pieces and wires only near those edges of the
pleces which run transversely in the cable.
The total surface of contact per unit ¢f length

between thedistance-pieces andthe wires, and

consequently the electrostatic capacity of the
cable, is accordingly reduced to a minimum
without diminishing the security of the posi-
tion of the wires in the cable. -

As shown in Figs. 1, 2, and 3, the wires may
be slightly sunk into the distance-pieces at
the surfaces turned outward, (and evidently
also at those turned inward,) the wires being
thus kept more securely in position. When
the wires are held in position in the cable
in the manner stated, a longitudinal central
space is formed in the cable, which space
may be used for receiving either any other
wires for short-distance telephoning, Kig. 3,
or a single conductor or wire for telegraph-
ing, Fig. 5. |

In Fig. 2 are shown strips d, to which the
distance-piecesare pasted (orsecured in other
manner) so as to be brought into their proper
distances apart when put together with one
another and with the wires in the manufac-
ture of the cable. |

Having now described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, 1s— |

1. In cables, consisting of four wires, which
are arranged in the form of a square in cross-
section, and the diagonal ones of which form
a double - wire circuit, distance - pieces con-
sisting of an insulating material and ar-
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| ranged in pairs, each pair clamping the wires

of the one double-wire circuit, while the wires
of the other double-wire circuit rest against

| the outwardly-turned sides of the same pieces,

any two successive pairs of distance - pieces
being arranged crosswise to one another.

2. In cables, consisting of four wires, which
are arranged in the form of a square in ¢ross-
section and the diagonal ones of which form
a double - wire circult, distance - pieces con-
sisting of an insulating material and ar-
ranged in pairs, each pair clamping the wires
of the one double-wire circuit, while the wires
of the other double-wire circuit rest against
the outwardly-turned sides of the same piece,
any two successive pairs of distance-pieces
being arranged crosswise to one another, and
a plurality of wires located in the central
space, formed by the distance-pieces.

3. In combination, four wires arranged in
the form of a square in cross-section, and the
diagonal ones of which form the positive and
negative wires of a circuit distance-pieces of
insulating material arranged in pairs, each
pair clamping the wires of one circuit and
having the wires of the other circuit resting
against their outer sides, and a wire con-
ductor arranged within the square formed by
the four wires, substantially as described.

In witness whereof we have hereunto set
our hands in presence of two witnesses.

KARL TOMAS BENNET.
JOHAN THURE JOHANSSON.
Witnesses:

HANS B. OHLSSON,
CARL TH. SUNDHOLM.
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