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[57] ABSTRACT

Interposed between the conductor and the helical or
longitudinal wrapping of paper insulation is a layer of
self-setting, heat sealable emulsion having adhesive
properties and which is inert, water soluble and free of
metal. The emulsion is absorbed by the innermost lay
of the paper and causes it to adhere to the next outer
paper lay, while the outer portion of the paper which
is not exposed to the saturated portion remains loosely
formed around the conductor, Upon drying of the
paper insulation, the solid portion of the emulsion re-
mains as a film on the periphery of the conductor and
the innermost surface of the paper.

3 Claims, 2 Drawing Figures
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1
PAPER-INSULATED ELECTRICAL CONDUCTOR
AND METHOD OF MAKING SAME
This invention relates to electrical conductors and
. more particularly to an improved conductor of the pa-
per-insulated type and to a method of making it.

In fabricating the new insulated conductor, the paper
is wrapped in a plurality of lays around the conductor
either helically or longitudinally in the usual manner, to
- form an insulating sheath. However, before application
of the paper, a layer of emulsion having certain proper-
ties is applied so that it will be interposed between the
bare conductor and the paper. This emulsion is self-
setting, heat sealable, water soluble, inert and non-
‘metal-bearing; and it has adhesive properties but will
not cause oxidation of the copper or other metal of the
conductor and will not impair the integrity of the pa-
per. Examples of such an emulsion are DuPont’s Elva-
cet Series of Polyvinyl/Acetate or Acetate/Ethylene
emulsions,

The paper may be of the type conventionally used for

insulating electrical conductors. Examples of such
paper are F-101, F~102, F-103, F-104 and F-105 de-
scribed in Material Specification 57746-P of Western
Electric Company.
* The emulsion can be applied by passing the copper
or other conductor through a bath of the emulsion,
from which it is carried by the conductor to the loca-
tion where the paper insulation is wrapped helically or
longitudinally around the conductor. Alternatively, the
emulsion can be applied by spraying it on the paper
during the wrapping operation, for example, during the
first wrap of the paper, or during the twinning opera-
tion. In any case, the emulsion is absorbed by the inner-
most layer of the paper and causes it to adhere to the
next outer layer, forming essentially a paper tube
around the conductor, After the usual step of drying
the-paper core wrapped around the conductor, to ex-
tract moisture therefrom, the remaining solids in the
emulsion form a film on the innermost face of the paper
wrapping and on the outer surface of the conductor.
Theé insulating paper is thus reinforced by the film and
the aforementioned adhesion between the inner lays of
the paper. _ .

This paper reinforcing system has several advantages.
It eliminates “‘shiners” caused by paper unraveling and
therefore promotes efficiency in production. It reduces
the number of shorted pairs during field work (splices

or extensions). It results in the final insulation effect of .

the treated paper being more uniform as compared to
conventional paper insulation. It permits the applica-
tion of B conductors more easily, since push-back of
the insulation is eliminated. Also, paper insulation in
accordance with the invention has a lower moisture ab-
" sorption rate than conventional paper insulation.

For a better understanding of the invention, refer-
ence may be had to the accompanying drawing, in
which:

FIG. 1 is an enlarged cross-sectional view of part of
an insulated conductor made according to the inven-
tion, and
~- FIG. 2 is a schematic view of an apparatus for carry-
ing out one form of the new method.

Referring to FIG. 1, the electrical conductor is shown
at 10 and is preferably made of copper. A sheath of
paper insulation 11 is formed around the conductor in
the conventional manner by wrapping a plurality of lays
of the paper helically or longitudinally around the con-
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2

ductor. Between the peripheral surface of conductor
10 and the innermost surface of the paper insulating
sheath 11 is a reinforcing film 12 which results from
drying of the emulsion previously described.

The effect of the emulsion from which the reinforc-
ing layer 12 is derived can best be explained by refer-
ring to the example of the new method illustrated in
FIG. 2. As there shown, the bare conductor 10 is drawn
from a supply reel 15 through a bath of the emulsion
in a container 16. From the container 16, the conduc-
tor carries a coating of the emulsion to the conven-
tional machine 17 for wrapping the paper insulation
around the conductor. As illustrated, the paper 11 is
drawn into the wrapping machine 17 in a plurality of
tapes from supply reels 18, four of these reels and
paper tapes being shown by way of example. In the
wrapping machine 17, the paper tapes 11 are wound
helically or longitudinally around the conductor 10 in
a plurality of lays, as shown in FIG. 1.

During the wrapping operation at 17, the emulsion
coated on the periphery of the conductor 10 is ab-
sorbed by the innermost or adjacent lay of the paper
and causes this portion of the paper to adhere to the
next outer paper lay. In other words, the emulsion
forms an adhesive binding the innermost lay of the
paper 11 to the next outer lay of the paper, as indicated
at 13 in FIG. 1. As a result, these two paper lays and
the adhesive 13 with which they are inpregnated form
essentially a paper tube around the conductor, but the
remaining outer portion of the paper which is not ex-
posed to the conductor or to the saturated portion of
the paper will remain loosely formed around the con-
ductor. ‘ '

From the wrapping machine 17, the conductor and
the paper insulating sheath 11 are drawn through a
conventional dryer 19 to take-up reel 20. The dryer 19
extracts moisture from the paper insulation, whereby
the solids of the emulsion will remain on the innermost
surface of the paper sheath as a helical or longitudinal
film 12 (FIG. 1).

The practice of the present invention, therefore, re-
sults essentially in a paper and film insulating system
for the electrical conductor which improves the electri-
cal characteristics and also the manufacturing proce-
dure. Also, it reduces the mositure absorption rate of
the insulated conductor or cable as compared to those
having standard paper insulation. Moreover, the emul-
sion, as previously indicated, has characteristics such
that it does not alter or tend to degrade the insulating
paper 11 and will not cause oxidation of the copper
conductor.

Although emulsions of the “Elvacet Series” sold by
DuPont have been referred to heretofore as suitable for
carrying out the present invention, it will be understood
that other emulsions having the characteristics previ-
ously described can be used as well. Also, the emulsion
can be applied by spraying it on the paper, as previ-
ously mentioned, instead of coating it directly on the
conductor; and, of course, the drying operation can be
effected otherwise than as shown at 19 in FIG. 1.

We claim:

L. In combination with an electrical conductor, a plu-
rality of paper lays wrapped around the conductor to
form an insulating sheath, a first quantity of dry emul-
sion coating the entire peripheral surface of the con-
ductor within the innermost surface of the insulating
sheath, said emulsion forming a reinforcing film which
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is adhesive, inert and non-metal-bearing, and a second
quantity of said emulsion permeating the entire inner-
most lay of the paper and forming an adhesive bond be-
tween said innermost lay and the next outer lay of the

4

said next outer lay.

2. A combination according to claim 1, in which said
emulsion is a Polyvinyl/Acetate emulsion.

3. A combination according to claim 1, in which said

paper, said paper lays including at least one lay which 5 emulsion is an Acetate/Ethylene emulsion.

is free of said emulsion and is loosely formed around
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