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Shoe Lace Company, Boston, Mass., a corpora-

tion of Maine

Application April 4, 1934, Serial No. 719,030
_ 2 Claims. (CL 96—286) :

This invention relates to improvements in

_ methods of covering rod-like articles, and is illus-

trated herein with reference to applying an insu-
lating covering about an electric conductor.

[ Many uses for rod-like articles such as wires,
for example, require that they shall be provided
with a covering which is substantially impervi-
ous and has sufficient flexibility to permit of its
being bent without breaking or cracking. Such

10 covering may be made either separate from the

. article on which it is to be used but adapted to
be put thereon, or it may be formed integrally
with an indefinite length of .the material from
which the article is to be made. ‘

15 The invention is concerned with the formation
on & rod-like article such as an electric conduc-

tor, for example, of an insulating covering which

not only meets the above-named prerequisites but
also cannot readily, or will not in the normal use
20 of such article or conductor, be removed from it.
Accordingly, the invention contemplates that im-
provement in methods of covering rod-like ar-
ticles which consists in first coating the article
with a volatile solvent and then, before the coat-
25 ing of solvent has evaporated, applying a fabric
covering to the coated article, some or all of the
strands of which covering are soluble in the sol-
vent with which the article has been coated. If
desired, the step of coating the article may be
30 carried out by applying thereto a solution of the
material of which the soluble strands of the cov-
ering are composed. As a result of practising
either of these methods, the solvent or solution
permeates the covering as the latter is applied
38 about the article and causes the soluble strands
of ‘the covering not only to dissolve, at least par-
tially, and to coalesce, but also to be bound tena-
" elously to the article itself by a solidifled solution
of the dissolved strands.: ) :
40 I have discovered that strands made of cellu-
- lose derlvative fibers such, for example, as cellu-
lose acetate fibers, are suitable for making a
covering such as that referred to above, this sub-
stance being readily soluble in acetone. It has

45 been found desirable in some instances, more- .

over, to combine with strands of a cellulose de-

_rivative, strands of substantially insoluble fibers

such, for example, as cotton or other cellulose

fibers, which the cellulose derivative web in its

50 dissolved state readily permeates and, when re-
solidified, completely encases.

Great strength and impexviousness may be ob- -

tained in a covering of the type under consider-
ation by repetition of the above-mentioned meth-
$8 ods and thereby superimposing & plurality of lay-

ers of covering, and causing the contiguous lay-
ers, as well as their strands, to be united to each
other by a homogeneous web of the material of
which the soluble strands are composed.

As mentioned above, an important application 5
of the present invention is in connection with
electric conductors having coverings of the type
described above. Accordingly, the invention has
been illustrated herein with reference to cover-
ings for electric conductors but, as. will be pointed 39
out below, the invention may have other applica-
tions and is not to be limited to that referred to
herein, which has been selected merely for illus-
trative purposes, and which will now be described
with reference to the drawing, in which,—. .18

Pig. 1 illustrates a fabric covered conductor a
portion of the covering of which has been treated
in accordance with the invention;

Fig. 2 is a sectional view of the covered con-
ductor.shown in Fig. 1 as taken along the line 2o
II--II of Fig. 1; )

Pig. 3 is a view in perspective illustrating a cov-
ering alone of the type which is illustrated as ap-
plied about a conductor shown in Fig. 1;

Fig. 4 illustrates another form of fabric cover- 25
ing contemplated by the invention as applied
about a pair of conductors; .

Fig. 5 is & sectional view taken along the line
V—V of Fig. 4; and : ;

Figs. 6 and 7 are sectional views illustrating 30
coverings comprising: a plurality of layers of
fabric. : . )

Various uses of wire either in great lengths or
in relatively short lengths, both of which are in-
tended to be included by the term “rod-like ar- 35
ticle” as employed herein, require that the wire

‘shall have a covering. This covering may be

made separately as an article of manufacture
and adapted to be applied about a rod-like article

or wire (as in the case of the “spaghetti” used in 40
some radio receiving apparatus) or it may be
formed about the article. , :

. Referring now to Fig. 1, a rod-like article or
wire 10 has a covering consisting of rubber in-
sulation 12 and a tubular fabric sheath 14, which 45
preferably is braided about an indefinite length

of the rubber insulated wire 10, or which, if de-

" sired, can be applied in relatively short lengths

about short lengths of the wire. The sheath (4
may be a fabric of any appropriate form whether 50
woven or braided, but as herein illustrated is a
so-called “dlamond” braid each strand of -which
passes first over and then under two other
strands. The sheath 14 is composed entirely of
strands s the fibres of which are readily soluble. 55
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Such strands may be made from s cellulose deriy-
ative such as cellulose acetate, for example. This
malerial can be readily dissolved in many volatile

fluids such, for example, as acetone and diethyl-

ene oxide, which are suitable for use in carrying-
out the invention, as will be explained below. .
The sheath 14 is next treated with a solvent of
the type referred to, as by immersion or by be-
ing sprayed, sufficiently to cause the strands s to
be at least partially dissolved. The material thus
dissolved from the strands s l:horoughly permeates
them and fills the interstices between them, giv-

ing the sheath, as treated, a structure consisting

of the remaining portion of the braid the strands
of which are united by a homogeneous web formed
of the material dissolved from the soluble strands
3. As Indicated in Fig. 2, the strands s when

“dissolved coalesce to a great extent, undergo a

slight reduction in thickness owing to the level-

20 ing of the ridges of the fabric structure and the
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filling in of the interstices and, being thus united
to each other by the solid material remaining
when the volatile solvent has entirely evaporated,

form a substantially homogeneous and impervious °
25 sheath 185.

Such a sheath or covering 18, separate
from and independent of a rod, wire or the like,
is illustrated in Fig. 3 and may be made by treat-
ing a tubular fabric some or all of the strands
of which are made of soluble fibers with a suitable
solvent, as described above.

The strands of a covering treated in t.heabove-
described manner, after having been applied
about a wire or rod-like article, are not only
united with each other by the web of solid ma-
terial derived from the soluble strands but are
also bound by the web securely to the article or

‘wire itself. The soluble strands can be-dissolved

to any desired degree by varying the extent of
the solvent treatment, as by controlling the dura-

tion of the treatment, the quantity of solvent em- -

ployed and the nature or condition of the solvent.

- The solvent may, if desired, contain a plasticizer,
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for example di-butyl phthalate or tri-cresyl

phosphate, in order to toughen and improve the .

resiliency of the covering.

‘While Figs. 1 and 2 llustrate a covering all of
the strands of which are composed of soluble
fibers, it may be desired in some instances to
employ both soluble and insoluble strands. ‘Such
a covering 18 is illustrated in Figs. ¢ and 5 as be-
ing applied about a pair of conductors 28 having

rubber insulating coverings 22. In Fig. 4 all of -

the strands which extend upwardly from right to
left are made of soluble fibers s while the other
strands i are made from fibers which are insolu-
ble, or substantially so, in the solvent for the
soluble strands; but it is to be understood that

the particular proportion of strands having solu- -

ble fibers and other strands having insoluble
fibers may be varied as desired. That is, if de-
sired each set of strands may be composed partly
of soluble and partly of insoluble strands instead
of one set being composed of soluble strands and
the other of insoluble strands, as in the case of

5 the covering illustrated in Fig. 4.

The covering 18 responds to a trea.tment by
solvent for the soluble strands in a similar man-
.ner but to a lesser extent than in the case of &
covering all of the strands of which are soluble.
As indicated in Fig. 4, the partially dissolved

soluble strands coalesce to some extent, especial- :
ly where they pass between the insoluble strands

as at 24, and the material dissolved from them
permestes and is absorbed by the insoluble strands
which, when the solvent has evaporated, become

3 080,160
-substantially encased in the re-solidified material

derived from the soluble strands. As the insolu-

ble strands in this example are unaffected by the’

solvent, the treated covering retains more of
its original fabric appearance than’ wauld be the

case if all of the strands were soluble, as in the '

case of the coverings shown in Figs. 1 and 3.
While a covering consisting of a single layer
of fabric is adequate for many purposes, it is de-
sirable for others to provide a covering having a
plurality of superimposed fabric layers whereby

the strength and effectiveness of the covering Is .

increased. Illustrative examples of such a cover-
ing are shown in Figs. 6 and 7, Fig. 6 representing
a covering consisting of two fabric layers the

~inner one 28 of which is composed of strands of

soluble fibers s and the outer one 28 of insoluble
fibers #. These layers are illustrated in Pig. 6 as
being formed about a rod-like article or a con-
ductor 38 and as having been treated with a sol-
vent for the soluble strands. Thus, the.strands
of the inner fabric layer 26, as a result of being
treated with solvent, coalesce and are united with
each other by a homogeheous web formed: by

solid material dissolved from these strands. The"

aforesald solution, however, in its. fluld state,
permeates, to some extent if not completely, the

<

20

outer fabric layer 28, thereby binding the two .

layers together when the solution solidifies. The
resulting covering, therefore, retains substan-
tially all of its origihal fabric appearance, the
outer fabric layer 28 not having been changed
much in appearance by the action of the solvent,
and the inner layer 26 provides a substantially
homogeneous, impervious sheath for the conduc-
tor 30 beneath it with which the inner layer 26
1s also intimately connected by the aforesald web.

Fig. 7 represents another multiple-layer fabric,

covering which is illustrative of coverings of a

type having two-or more layers of soluble or in-

soluble strands, successive layers of like strands
being separated by a layer composed of strands
of the other kind. In the covering illustrated in
Fig. 7 the outer layer 32 and an inner layer 34
are both composed of strands of insoluble fibers {
and an Intermediate layer 36 is composed of
strands of soluble flbers s. However, as indi-
cated above, the positions of the layers of soluble
and insoluble strands might be interchanged. As
a result of treating a covering of the type illus-

trated In Fig. 7 with a solvent for the soluble
‘strands s of the intermediate fabric layer 36, the .

inner and outer fabric layers 32 and 34 of in-

‘soluble strands are securely bound to the inter-

mediate layer 36 by the web of material which is
dissolved from the soluble strands by the solvent
employed. All of the layers of this covering are
thus united and the outer and inner layers are

.encased by the solid material derived from the

soluble strands.
Although the .solvent treatment given to the

coverings described with reference to Figs. 1,4, 6,

and 7 has been referred to as being carried

out ‘after the covering has been formed about

the article, wire or conductor to be <cov-
ered, the invention in the method aspect aiso
contemplates coating the member to be covered

-with a solvent and then applying the covering to

the coated member while the solvent is in a fluid

“ condition.  This coating may iriclude a plasticizer
or may be constituted by a solution of the mate- -

rial of which the soluble strands of the covering
are composed if the resulting covering is to be
used in any application requiring great resiliency
or toughness.
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vention, whether distinct and separate from a
rod, wire and the like, -or whether treated by a
solvent in either of the ways referred to above,
. possesses several qualities which are of especial

ductors. The tendency of a braided fabric in-
sulating covering on an electric wire or conductor
to ravel is well known and should be avoided or
.prevented when such conductors are used for
electric wiring purposes. A common method of
overcoming this difficulty is applying about the
conductor over the frayed edge of the.insulation
a plece of adhesive tape; but this or similar steps
5 are unnecessary when wires or conductors cov-

ered in accordance with the invention are used
as the material dissolved from the soluble strands
_in the covering, as described above, will bind all
" of the strands of the covering together, and also
to the article or wire about which such a cover-
ing may have been made. Another valuable ad-
vantage of a covering of the type illustrated in
" Tgs. 1 and 3 all of the strands of which are com-
poeed ot soluble ﬂbers results from its mbstan

9,080,160
Acoverlngmadelnaccordanoewiththhm--

-3

tiallmpervloumeu. Aeoverlngotthktypod—
fords substantial resistance against absorption of
atmospheric dampness and thus insures against

_ the difficulties which arise in the operation of

" electric apparatus which is sensitive to dampness.
. value in connection with insulating electric con-

Having thus described my invention, what I
clalmunewmddedretombymmpat-
ent of the United States is:

- 1. mtlmprovementmmethodsofowerinz'.

. & rod-like article which consists in first coating
an article with a cellulose derivative dissolved in -

a volatile solvent, and then, before the solvent
has_evaporated, applying to the article a fabric

covering comprising strands of a cellulose deriva-
-tive which are soluble in the solvent employed. -
2. Thatimprovementlnmethodsofeoverlnxa‘

rod-like article which consists in first coating an
article with a cellulose derivative dissolved in &
volatile solvent, and, before the ‘solvent has evap-_

orated, braiding about said coated article a fab--20

ric covering some or all of the strands of which
are.soluble in sa.ld solvent.
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