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To all whom it may concern.:

Be it known that I, JOHN A. BARRETT, a citl-
zen of the United States, residing at Brooklyn,
in the county of Kings and State of New
York, have invented certain new and useful
Improvements in Electrical Conductors; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled 1n the art to
whichit appertains te make and use the same.

This invention relates to the manufacture
of insulated electrical conductors, being more
particularly designed for application to that
class which may be termed ‘“lead-covered
cables.” In cables of this character it 18 1m-
portant to separate the several conductors by
a dielectric of the lowest practicable specific
inductive capacity. The separating medium
in such cables is usually of a composite char-
acter, and, though various methods of manu-
facture have been proposed, the following
method is the most commonly practiced com-
mercially., The wires which are to form the
conductors are severally covered to a pre-
sceribed thickness with a wrapping or braid

or web of cotton or jute or other similar ma-

terial. These covered conductors are then
bunched together in any desired number or
arrangement and bound together by a fibrous
or meshed wrapping of any convenient na-
ture or material to form the so-called ““ core”
of the cable. The core thus constructed 1is
usually placed in a hot-air chamber for the
purpose of expelling the moisture present in
the fibrous material. The dry core 1s then
commonly treated with a penetrating bath of
heated wax or gum or oil,or with heated com-
pounds of wax, resin, asphalt, or similar ma-
terials with oil, for the purpose of filling the
fibrous structure of the core where applied
with such a material as will to some degree
remove its hygroscopic nature and seal it

against the subsequent absorption of moist- |

nre. KFinally,the cable-core,having been pre-
pared and treated with the sealing material
substantially as above described, is furnished
with a protecting-covering as nearly as possi-
ble impervious to water, in order to preserve

-~ the insulating properties of the core, and of

50

such a chemiecal and mechanical nature as to
resist decay and damage from the external

|

conditions to which it may be subjected. At
present lead pipe is extensively employed as
the external impervious protecting-sheath.

“Various incidental modifications of this pro-

cess may exist; but the productin all cases 18
essentially thesame. The non-conductingma-
terial which separates the several conductors
is composed, chiefly, of the fibrous covering
first placed upon the wires and the so called
“insulating compound ” or “sealing material &
which has by any of several well -known
methods been caused to penetrate and fill up
to a great extent the pores and interstitial
spaces throughout the fibrous material.

I proceed, in the construection of a cable

according to my invention, upon different
principles from the foregoing. It 1S well

| ]

known that dry air is very much lower In
specific inductive capacity than any of the
solids which are generally used as the sealing
material in this class of cables, and if the
air which is already inclosed can be retained
and not expelled by the sealing material in
applying the latter the desired reduction in
specific inductive capacity will be secured.
There are well-known instances where 10
meet special conditions, cables have been con-
structed and used in which dry-cotton-insu-
lated cores have been placed in a sheath of
lead pipe without other filling than the alr
which surrounds and penetrates the core, the
sealing material being left entirely absent.
In these cases the inductive capacity between
the wires is found to be low; but such cores
are found in practice to be generally unserv-
iceable, chiefly from the fact that any detect
or opening in the protecting-sheath, even of
a very minute character, renders & consider-
able length of the core liable tothe intrusion
of moisture and the consequent loss ol 1n-
sulating properties. It has also been pro-
posed to introduce al intervals in the lead
pipe containing such dry cores plugs or
lengths of sealing material for the purpose

of confining any damage from access of water

or moisture within the limits of the section
of eable between two adjacent plugs of seal-
ing material. I have devised a form of elec-

trical conducter in which a considerable
quantity of air is retained in the insulating-
spaces ab the same time that the sealing ma-
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terial is applied throughout the entire length | Fig. 5 showsa complete bunched eable hay-

of the cable.
Accordingly my invention consists, pri-

marily, in an electrical conduector so covered

with a fibrous or other separating medium as
to afford in the covering numerous intersti-
tial air-spaces, around which is placed a non-
condueting envelope capable of confining the
air in such spaces and of retarding or pre-
venting application of the sealing material
from driving out the air originally inclosed
within the insulating structure.

The invention further consists in two or
more wires made up in a group, each wire be-
ing covered with fibrous or meshed material
containing air, with a non-condueting envel-
ope surrounding the group, capable of retard-
ing or preventing the expulsion of the air by
the sealing material when it is applied in the
manufacture of the cable.

The invention further consists in a cable
In which are assembled the individual con-
ductors or groups of conductors independ-

“ently covered, as above deseribed, by a fibrous,

meshed, or honeycombed covering surrounded
by anon-conducting envelope, whether or not
an external armor of lead or other material

In the drawings which form part of this
specification, Figures 1, 2, and 3 are views
illustrating the invention in several modifica-

tions. Fig. 4 is a transverse section of one
- modification. Fig. 5 is a transverse section

- of a bunched cable,showing anumber of Se-
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arate wires, each insulated according to my
invention and all laid into a bunch and an
external covering of moisture-proof material.
Iig. 6 is a section showing a pair of air-spaced
wires having a single moisture-proof sheath.
Fig, 7 is a transverse section showing a cable
composed of a number of pairs of wires, each
palr being arranged and insulated as shown
at I'g. 6, |

In Figs. 1, 2, and 3 T have shown comnion
methods by which the conduector may be sur-
rounded by fibrous or meshed material in such
manner as to embody with it a considerable
proportion of air, together with a non-conduct-
ing envelope capable of preventin gthe sealing
material when applied from expellin g the
air contained within the fibrous or meshed
structure.  In Fig. 1,ais the conductor, b and
b are double layers of the fibrous material
wrapped thereon, and ¢ is a spirally-applied
tape of non-conducting material of such 2 na-
ture—paper, for instance—as to prevent or re-
tard the free penetration of the sealing ma-
terial. In Fig. 2 the conductor ¢ has the
braided covering 0, surrounded by the above-
described tape of non-conducting material c.
In Iig. 3 a single wrapping b is used.

In the transverse section, T'ig. 4, the con-
ductor ¢ is shown surronnded by a covering
b of fibrous or meshed material and inclosed
by an envelope of non-conducting material C,
to which thesealing material has been applied

- externally.
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1ng the conductors ¢, eachinsulated in accord-

ance with the above description by the fibrous
alr-containing covering 0, inclosed in envel-
opec,and the wholeinclosed in thelead sheath

70

cl, between which and the cable structure is

placed the filling of sealing material e, so that
the latter surrounds individually all the wires
of the core without penetratinginto the fibrous
covering of each.conductor.

Iig. 6 shows a group of two wires «, each
having the fibrous air-containing covering b
and the envelope ¢, of non-conducting mate-
rial, surrounding the group, to which the seal-
ing material may be applied.

Iig. 7 shows a telephone-cable made up of
groups, each composed of two wires arranged
as described with reference to Fig. G.

In carrying my invention into practical ef-
fect I prefer, first, to serve the wire with a
hard cord, strip, or string of non-conducting
material, preferably of low hygroscopie qual-
ity, in whatever manner and to whatever
thickness may be required for the particular
purpose to which the conductor is to be de-
voted, provided only that a sufficient volume
of air i3 embodied with this covering, and T
wrap about this one or more thicknesses of a
close covering—such, for instance, as paper—
80 as to give the whole structure the requi-
site smoothness and roundness, and to pre-
vent the sealing material-—such as oil, wax,
gum, rubber, gutta-percha, or other material
or compound-—from penetrating in such a
manner as to drive out the air from the inte-
rior spaces when such substances are applied
to the structure for the purpose of insulating
and protecting the interior from the admis-
sion of moisture.

I claim as my invention— |

1. In electrie cables of that elass in which
the conductor is surrounded by a non-con-
ducting covering and a sealing or filling ma-
terial, the combination of an electrical con-
ductor, a fibrous or meshed air-containing
covering for the same, a surrounding non-con-
ducting envelope adapted to confine the con-
tained air, and a sealing material applied to
the exterior of the envelope. |

2. In electric cables of that class in which
the conductor is surrounded by a non-con-
ducting covering and a sealing or filling ma-
terial, the combination of two or more elee-
trical conductors,each surrounded by afibrous
or meshed air-containing covering, a non-con-
dueting envelope surrounding the group of
such wires and adapted to confine the con-
tained air, and a sealing material applied to
the exterior of the envelope.

5. In electric cables of that class in which
the conductor is surrounded by a non-con-
ducting covering and a sealing or filling ma-
terial, a cable consisting of a group of elec-
trical conductors,each of which is surrounded,
first, by a fibrous or meshed air-containing
covering, and, second, by a non-conducting
envelope adapted to confine the contained
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the cable.
4. In electric cables of that class in which
the conductor is surrounded by a non-con-

duetmﬂ‘ covering and a sealing or filling ma-

terial, a cable composed of beparate groups,

1O

20

each group containing two or more wires, each
wire surrounded by a fibrous or meshed air-
containing covering, and each group of wires
surrounded by a non-conducting envelope
adapted to confine the contained air, and a
sealing material applied to the exterior of
each group of wires constituting the cable.

5. Tn electric cables of that class in which
the conductor is surrounded by a non-con-
ducting covering and a sealing or filling ma-
terial, the combination of a group of electrical
conductors, each surrounded by a fibrous or
meshed ailr-containing covering, a non-con-
ducting envelope surrounding the group of
such wires and adapted to confine the con-
tained air, a sealing material applied to the
exterior of the envelope, and a surrounding
sheath of lead.

6. In electric cables of that class in which
the conductor is surrounded by a non-con-
duoeting covering and a sealing or filling ma-

-air, and a sealing material applied to the ex- |
terior of each one of the groups constituting

terial, a cable consisting of a group of elec-
trical conductors,each of which is surrounded,

first, by a fibrous or meshed air- contmmnﬂ
covering, and, second, by a 110n—eonc111ctmn
elwelope adapted to con,ine the _eontalned
air, a sealing material applied to the exterior
of the envelope of each of the wires consti-
tuting the cable,and a surrounding sheath of
lead.

7. In electric cables of that class in which
the conductor is surrounded by a non-con-

duecting covering and a sealing or filling ma-

terial, a cable composed of separate groups,
each group containing two or more wires, each
wire surrounded by a fibrous or meshed air-
containing covering, and each group of wires
surrounded by a non-conducting envelope
adapted to confine the contained air, a seal-
ing material applied to the exterior of the en-
velope of each group of wires constituting
the cable, and a sheath of lead surrounding
the core thus constructed.
In testimony whereot I affix my signature
in presence of two witnesses.
JOIIN A. BARRETT.
Witnesses: |
FERNANDO SOLINGER,
O. K. HIBBARD.
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