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14, 1930, a process of insulating wire is described
which consists in applying a serving of some ma-
terial such as rayon, after which the wire is passed
through & bath of acetone. This partly dissolves

- the rayon and causes the separate fibers to run

1

together somewhat and form a more or less homo-
geneous layer. The application referred to also

of layers of rayon would have to be appiied, re-
sulting in an expensive wire. Moreover, the fin-
ished wire hardly has the durability required for
this ciass of service. g

Cotton is a desirable insulating material, being
cheap and dursble. It has beem much used, but

the ends of wires insulated with cotion are subject

artificial silk and for convenience will be 50 re-
ferred to. ' :

The invention will be described hereinafter,
- reference being to the accompanying draw-

insulated wire in accordance with the invention.
Referring to Fig. 1, the wire § may, if desired, be

- first given a coating of enamel §. This is usually .

done to improve the dielectric strength of the
insulation. In addition, the enamel gives a better &
foundation for the application of the artificial
silk and enables the latter to adhere better to the
wire than is the case with a bare wire.
" ‘The wire is then run through a machine which
applies a serving 1 of artificial silk. This ma- 10
terial consists of a number of strands, not twisted,
and may be laid on 80 as to form a uniform layer
entirely covering the wire. However, a partial
covering will to some extent accomplish the main
object for which the artificial silk is applied.
The wire is now passed to a second machine
which applies a heavy serving 8 of cotton over
the artificial silk. Thus the wire is given a double
layer covering, the inner layer 7 of silk and the
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The latter spool should be about ten or twelve feet -
from the bath so that the insulated wire will have 36
dry in the air before it is wound up.
The the wire passes through the
bath must be regulated so that the proper length
of exposure to the solvent is obtained. The con-
siderations necessary for a proper regulation will 40
be described. ’

The acetone in the bath is penetrating and sat-

" ‘urates both the outer layer of cotton and the inner

is progressive, beginning with the outer portion of
the layer, which is reached first by the solvent. oo
The cotton serving is tightly wound and the arti-

between and around the fibers of cotton. The

- cotton layer is thus impregnated to some extent

with the artifislal allk in its changed condition 8
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due to the action of the acetone. The result is
that when the solvent evaporates the fibers of the
cotton layer are tightly bound together.

Now the time of immersion in the bath is regu-
Iated so that it is just sufficient to insure that a
substantial portion of the artificial silk is reduced
to the proper condition to enable it to impregnate
the cotton. For switchboard wire insulated as de-
scribed herein it is found that between one-half
and three-fourths of a minute gives good results,
If the immersion is less than this, too small a
portion of the silk layer is reduced to the proper
consistency, while if the time is much longer, it is
found that all of the artificial silk is reduced and
the inner layer practically disappears, some of the
silk being entirely dissolved and lost in the bath.
Much depends on the thickness and texture of the
outer layer, which must be penetrated by the sol-
vent before it can act on the material beneath.
A change in the outer layer therefore must ordi-
narily be accompanied by a corresponding change
in the time of immersion,

In a properly insulated wire the separate
strands of the cotton layer will be found to be
firmly bound together so that it can be unwound
only with difficulty. It is entirely free from fray-
ing or unraveling in ordinary usage. If the serv-
ing is foreibly unwound by tearing of the binding,

" it is found that a large part of the layer of arti-

ficial silk has gone into the cotton. That which
remains still has a more or less stranded texture
but is thin and irregular because of the forcible
separation from the cotton. It is impossible to
show all this in the drawing.

The drawing is intended therefore as an aid in
describing the process rather than as an illustra-
tion of the details of the finished wire.

Fig. 1 shows certain steps in the process of mak-
ing an insulated wire according to this invention.

Fig. 2 shows certain steps in the process of mak-
ing a somewhat different type of insulated wire,
having a braided cotton covering instead of a
plain serving of cotton. This insulated wire is es-
pecilally déesigned for use as jumper wire.

Wire insulated with enamel, silk, rayon and
other muaterials has heretofore been given an
outer covering of braided cotton for protection
against mechanical injury and some very good
wire of this type has been produced and sold. It
is found, however, that when a smooth surfaced

.inner insulation is used such as results from the

use of artificial silk treated with acetone, the
outer braiding has a tendency to slip along the
inner layer of insulation. At points where the
insulation is cut away for the purpose of making
connections, the outer braid tends to slip back
along the wire, leaving the inner layer of insula-
tion exposed for some distance. This is objec-
tional.

I have found that by a similar process to that
which has been described, an excellent quality of
jumper wire can be manufactured which is not
subject to the defect above pointed out.

The wire 12 may be given a coating of enamel

18 according to the usual practice, and is then

given a serving of stranded artificial silk {4 de-
scribed in the preceding process. The wire is then
run through a braider which puts on a braided
covering of cotton I5. ’

The wire with its artificial silk and braided cot-
ton covering is then run through a bath of ace-
tone. Itisfound that owing to the greater thick-
ness of the braided cotton covering and the greai-
er difficulty of penetrating it, the wire has to be
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immersed in the bath for about twice as long as

is the case when a plain serving of cotton Is used.
The treatment in the bath results in the artificial
silk being partially reduced to a jelly-like state as
described previously, in which condition it oozes &
out into the braided covering to some extent and
thus effectually unites the two coverings. Thus
slipping of the outer braided covering is entirely
prevented.

Since jumper wire is required to be flame-
proof, the wire is impregnated with chlorinated
naphthalene in order to give the desired protec-
tion. The spools of wire are soaked in the hot
melted chiorinated naphthalene contained in a
heated tank. After the requisite saturation has
been obtained, each spool is transferred as quick-
ly as possible to a heated centrifugal dryer by
means of which any excess of chlorinated naph-
thalene is gotten rid of. The resulting product is
an excellent jumper wire, flame-proof, and hav- 20
ing a tough braided cotton covering which is not
subject to fraying and which adheres tightly to
the inner covering of artificial silk.

While I have described the use of certain spe-
cific materials herein, the invention is capable of 26
<3ng practical with other materials so long as
they act in the same way. I do not therefore
wish to be limited to the exact details of the proc-
esses described herein but desire to include and
have protected by letters patent all variations 30
thereof which come within the scope of the ap-
pended claims.

What I claim is:

1. The process of insulating a conductor which
consists in applying an inner layer of yarn made 35
of some cellulose ester, in applying thereover an
outer layer of different textile material, and in
passing the conductor through a bath containing
a liquid which is a solvent for the cellulose ester
of the inner layer but not for the material of the 40
outer layer, whereby the fibers of the outer layer
are penetrated and are bound together by the
action of the solvent on the cellulose ester under-
neath.

- 2. The process of insulating a wire which con- 45
sists in applyilng a layer of yarn made of some
cellulose ester, in applying thereover a layer of
cotton or other textile material, In passing the
conductor through a bath containing a pene-
trating liquid which is a solvent for the material 50
of the inner layer but not for the materia! of the
outer layer, and in regulating the rate at which
the conductor moves through the bath so that a
sufficient amount of the material of the inmer _
layer is reduced to bind together the fibers of the <7
outer layer.

3. The process of insulating a conductor which
consists in applying a layer of fibrous material -
which is capable of being rendered plastic by the
application of a solvent, in applying a layer of tY
'different fibrous material under tension which is
not acted on by such solvent, in saturating both
layers with the solvent, thereby causing a portic.a
of the inner layer to become plastic and intrude -
between the fibers of the cuter layer, and in eve -
orating the solvent.

4. The process of insulating a conductor, wi:ic:.
consists in spirally wrapping a continuous length
of cellulose material around the conductor to ;g
form a covering, in applying over said covering
an outer covering of fibrous material which is
not dissolved by a particular liquid which is a
solvent for the material of the inner covering,
and in passing the conductor through a bath 73
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eontdningnnhnquld whereby a portion of the
‘material of the inner covering is reduced to a
plastic condition in which it intrudss between and
blndsﬁogetherthcnbxuotthemm
§. The process of insulating a conductor which
oonslsts!napplylnxtomecondmsmnuot
stranded material which is soluble in acetone, in

applying a serving of cotton over the serving of

stranded material, and in then passing the con-
mmsmummm
both layers but dissoives the inner layer omly,
causing it to bind together the fibers of cotton.

WILLIAM J. HOMER.




