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This invention relates to insulating sheet ma-
terial, more particularly to insulating tape of
the type comprising a fabric impregnated or
coated with an insulating varnish, such as
varnished linen or cotton fabric and normally
tised by winding the tape helically on an electric
conductor with the adiacent turns of the tape in
overlapping relation.

Varnished cambric or varnished cloth is that
particular type of electriecal insulating material
wherein the hase fabric consisis of fibers (usually
cotton) which are woven in a sguare weave and
subsequently coated and/or impregnated with a
suitable electrical insulating varnish to fill the
voids hetween crossing threads of the fabric
thereby to form a composite sheet.

After varnish freating the full width base cot-
ton fabric (normally 37 to 38 inchss wide), the
finished varnished cloth is subsequently slit into
tape form of widths varying from one-fourth
ineh to three inches. The tape is wound heli-
cally around an electrical conductor such as a
cable fo form the required wall thickness of elec-
trical insulation. Normal industry practice re-
quires that cloth tape be applied with an overlap
to insure the faet that the cable is completely
covered. In this process it is -obvious that the
varnished cambric is being wound about two dif-
férent diameters; that is, at one edge of the tape

there is a lap over the contiguous tape, while at 3

the opbosite edge the tzpe is wrapped directly on
the cablé. In order to apply such a tape smoothly
without producing wrinkles, voids or edge tears,
which are detrimental to the quality of ecable, it

is niecessary that the tape have the propérty of :

a certain percentage of elongation or stretch.
This is an inherent property in a varnished
cambric tape because the base cotton fabric Has
a natural resiliency giving it the property of a
certain amount of elongation.

Cotton tape, however, while having the desir-
able stretching feature, does have a certain dis-
advantage in that it will absorb moisture and will
Geteriorate if subjected to long time high tem-
perature aging. There is a need in the art, there-
fore, to replace the cotton with fibers which aie
not subject to moisture absorption and heat de-
terioration.

A further comnsideration is that, at times, the
price of cotton becomes so high that it is eco-
nomically necessary to have as an alternste a
less expensive hase material for electrical insu-
lating tape.

While glass fibers for electrical insulation pui-
poses with afid without varnish have béen known,
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2 .
for example see U. S. Patént No. 2,133,183, stili
the glass insulating material known heretofore
would net fulfiil the purpose intended by this im-
proved invention since glass fibers do not have
the natural elongation required for proper appli-
cation about two different diameters. Conse-
quernitly, voids, gaps anhd edge tears occurred in
the prior art glass insulation whereby the dielgc-
tric stréngth of the éléctrical insulating material
is reduced with production of a substandard
grade 6f cable. )

It has dlso been suggested that the lack of
elongation of glass fibres might be €ircumvented
hy forming a yatn of a ¢ombination of glass fibres
and asbestos fibres twisted together so that fhe
glass fibres contiibute §trengih to the yarn while
the asbestos fbres contribute strétchability.
Such yariis, it was proposad, could be woven iito
fabrics which could be treated with suitable in-
sulating materials for electrical insulation pur-
poses. This proposal, however, has not fulfilled
the requirements of the industry for a varnished
cloth for use in place of the conventional vai-
nished cambric for several reasons. Not only is
added coSt arid othier disadvantages involved in
combining several kinds of fibres into & yarn, but
also by admixing other fibres with glass fibres,
the desirable qualities of glass are lost to the ex~
tent of such admixing.

It is an obje¢t of this invention, therefore, to
produce an electrical insulating material utiliz-
ihg a base fabric of glass fiber yarn so woven
that the finished product has the property of a
certain pereentage of elongation or stretch
whereby the material is adapted for use in cable
or other electrical wrappings where a lapped type
of winding is required.

It is a further objeect of this invention to pro-
vide an eleeirical insulating material which is
not subject to moisture absorption or heat de-
terioration.

It is a still further object of this invention to
provide an improved electrical insulating ma-
terial having greater insulating properties and
flame résistance than heretofore known.

Further objects and advantages of this inven~
tion will become apparent and the invention will
be more clearly urnderstcod from the following
description, referring to the accompanying draw-
ing, and the features of novelty which character-
ize this invention Will be pointed out with par-
tieularity in the claims annexed to and formisg
a part of this specification.

Briefly, this invention relates to an improved
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ing a base of a woven glass fabric wherein, while
an individual glass fiber yarn will not permit
elongation, the weaving is such that the fabric
will exhibit a significant longitudinal elongation.
The preferred weaving is a leno or gauze weave
wherein the longitudinal or warp yarns are loose-
ly twisted, so that when the fabric is longitudi-
nally stretched the twist is tightened to give a
certain degree of over-all elongation.

For clarification and ease of reference, conven-
tional insulating material will be referred to by
the usual industry term “varnished cambric,”
while my new materia], which is the subject mat-
ter of this invention, will be designated as “var-
nished glass.”

Referring to the drawing, Fig. 1 is a front ele-
vation of 2 section of cable being wrapped with
electrical insulating tape; Fig. 2 is a magnified
front elevation of my improved varnished glass,
showing the glass fabric in its normal position;
while Fig. 3 is a magnified front elevation of the
glass fabric in its stretched position.

Referring te the drawing, an electric cable | is
shown in the process of being wrapped with an

electrical insulating tape 2 wherein adjacent ¢

edges of the tape are overlapped on contiguous
tape to provide overlapped portions 3. It is ob~-
vious that the overlapped portions 3 have a
greater diameter than that of the cable ifself. In
order to compensate for this overlapping portion,
it is necessary that a certain degree of elongation
exist within the tape 2, whereby through such
elongation a tight casing is produced without
voids or tears as the tape is wrapped about the
cable .

The varnished glass tape 2, which is the sub-
ject matter of this invention, is made from a base
glass fabric having a leno or gauze weave pattern
(hereinafter explained). The glass fabric is then
coated and/or impregnated with an electrical in-
sulating varnish to fill in all the gaps between the
yarns of glass fibers thereby providing a con-
tinuous sheet of varnished glass. Preferably, as
with the varnished cambrie, tape 2 is formed as
a sheet having any predetermined width which
is later slit to desired widths, for example one-
fourth inch to three inches. With such widths,
the tape is adapted to be wrapped in rolls for easy
application to a cable.

Leno weave, by definition, is of the genus called
“crossed weaving.,” This group includes all
fabrics such as gauzes, in which the warp threads
or yarns 4, 5 intertwist amongst themselves while
the weft yarns or threads are straight o give in-
termediate effects between ordinary weaving and
lace. Flain gauze embodies the principles that
underlie the construction of all crossed woven
textiles; that is, the twisting of two warp threads
together leaves large infterstices between both
warp and weft. But although light and open in
texture, gauze fabrics are the firmest that can be
made from a given quantity and quality of ma-
terial. One warp thread 5 from each pair is made
to cross the other between every pick, to the right
and to the left alternately; therefore, the same
threads 5 are above every weft thread 6. In
crossing from side to side, warp threads 5 pass be-
low the other warp threads 4, which in turn are
below every weft thread 6; consequently, all are
bound securely together as shown in Figs. 2, 3.
Leno is heavier than gauze and it is composed of
an odd number of picks of a plain weave followed
by one pick of gauze.

It is important that the spacing of the longi-
.. tudinal or warp threads 4, 5 and the cross or weft
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threads 6 be so selected that when the glass fab-
ric is varnish coated and/or impregnated with
the electrical insulating varnish, there will not be
so great a stress placed on the varnish film that it
will break through the open mesh. According-
ly, the varnish used with this varnished glass
must form a film which will withstand some elon-
gation without failing electrically or mechanical-
ly. Ideally, such a varnish film would be a resi-
due of one of the high grade electrical insulating
varnishes available in the market wherein an un-
supported film of varnish will withstand ap-
proximately 10% elongation without rupture or
loss of electrical properties.

While it is not intended to be a limitation of
the scope of this invention, it is to be noted that
in one particular embodiment it has been found
that glass is so much stronger than cotton that a
24 x 12 leno or gauze weave base glass fabric has
adequate physical strength for cable application.
However, tests on the finished varnished glass
show that this particular weave is too open to
adequately support the varnish film. The 32 x 16
leno or gauze weave base glass fabric has proven
more satisfactory to this extent. However, other
weaves, such as 32 x 20, etc., may be used. By
32 x 16 is meant 32 longitudinal or warp yarns
and 16 cross or weft yarns per square inch., With
this structure the area of the interstices between
the glass yarns is such that it will support a
varnish film wherein an unsupported film of var-
nish will withstand approximately 10% elonga-
tion without rupture or loss of electrical proper-
ties.

It is to be noted that, due to the high physical
strength of the glass yarn, a more open weave
base glass fabric may be used in the manufacture
of varnished glass as compared to varnished cam-
bric. This attractive physical property is of eco-
nomic advantage in that the amount of thread
used may be decreased as the weave is opened.

Preferably threads or yarns 4, 5 and 6 are of
that yarn category known in industry as 150-1/0.
The 150-1/0 indicates a single end glass yarn with
approximately 15,000 yards per pound. This is a
low cost material as compared to other types of
glass yarn and it is particularly suited to the
manufacture of a finished glass fabric of the re-
quired thickness—approximately 6 mils.

While glass fabric inherently has no elonga-
tion, and, therefore, while there would be no
crosswise elongation due to the straight weft
threads 6, yet there is some longitudinal elonga-
tion of the varnished glass (which is actually a
false stretching) due to the particular position-
ing of the yarns 4, 3: i. e., when the varnished ma-
terial is cut into tape it is cut lengthwise; i. e.,
parallel with the warp threads 4 and 5 so that the
tape can stretch lengthwise. By false stretching
is meant that as tension is produced on opposite
ends of the warp yarns 4, 5, they tend to twist
or tighten to the position shown in Fig. 3 where-
by stretching of the varnished glass is produced
even though there is no actual stretching of the
individual threads of glass yarn.

It has been found that by using leno or gauze
weave glass fabric such as that described, an
elongation in the order of 4 to 6 per cent is ob~
tained, which is more than satisfactory for the
use of the varnished glass on cable or for other
electrical wrappings where a lapped type of
winding application is required. Tests have
proven that this varnished glass will lie flat about
the cable and that there will be no voids, gaps or
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edge tears to destroy or lower the electrical or
physical properties of the finished cable.

While in the above description reference has
been made primarily to a lapped tape wound
around two different diameters, it is to be under-
stood that the varnished glass may be used for
butt joint type of application where the elonga-
tion of the tape is not necessary for normal ap-
plication. However, the elongation in the var-
nished glass is beneficial to the butt joint type of
tape application, as the elongation of the tape al-
lows bending of the cable without damage to the
insulation.

Modifications of this invention will occur to

those skilled in the art and it is desired to be ]

understood, therefore, that this invention is not
intended to be limited to the particular embodi-
ment disclosed, but rather it is intended to cover
all modifications which are within the true spirit
and scope of this invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. Insulating tape adapted for helical winding
around a conductor with adjacent edges of suc-
cessive turns overlapping comprising fabric of
leno woven glass yarn wherein the warp threads
are loosely looped around the weft threads and
extend longitudinally of the tape, and a re-
silient electrical insulating varnish coating on the
fabric capable of stretching without rupture an
amount sufficient to permit of the tape being
helically wound smoothly on a conductor with its
edges overlapping whereby when the tape is hel-
ically wound on a conductor with the tape edges
overlapping the overlapping tape edge can stretch
sufficiently to compensate for the increased di-
ameter due to the overlap.

2, Insulating tape adapted for helical winding
around a conductor with adjacent edges of suc-
cessive turns overlapping comprising fabric
woven from glass yarn wherein the weft threads
extend transversely of the tape, and the warp
threads extend longitudinally of the tape and are
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arranged in groups wherein all of the threads
of each group are loosely looped across and are
interlocked with the weft threads, each thread
of each group crossing and recrossing at least
one other thread in the same group, and a con-
tinuous film of resilient electrical insulating var-
nish filling the interstices between the threads, so
that when the tape is helically wound on g con-
ductor with the tape edges overlapping, the over-
lapping tape edge can stretch sufficiently to com-~
pensate for the increased diameter due to the
overlap.

3. Insulating tape adapted for helical winding
around g conductor with adjacent edges of suc-
cessive turns overlapping comprising fabric woven
from glass yarn wherein the weft threads extend
transversely of the tape and the warp threads ex-
tend longitudinally of the tape and are arranged
in spaced pairs and wherein all of the warp
threads are loosely looped ahd are interlocked
with the weft threads, the two threads in each
pair crossing and recrossing each other, and a
continuous film of resilient electrical insulating
varnish on both sides of the fabric, so that when
the tape is helically wound on a conductor with
the tape edges overlapping, the overlapping tape
edge can stretch sufficiently to compensate for
the increased diameter due to the overlap.
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