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' 2 Claims. (CL 154—~2.6)

The invention here disclosed relates to mate-
rials useful for insulating and other purposes.

Special objects of the invention are to provide
an insulating material in sheet form, which will
be strong, flexible, moisture-resisting, oil-resist-
ing, flame-resisting, heat-healing, plastic, non-
raveling and in other ways, particularly suited
for wrapping electric cables and conductors.

Other important objects are to accomplish the
commercial production of such material by prac-
tical economical methods, which can be readily
carried out with more or less standard equipment.

In the attainment of the foregoing and other
desirable objects, the invention comprises in gen-
eral & base in the form of a wadding of asbestos
fiver, glass fiber or the like, saturated with &
flexible flame-resisting, moisture-resisting adhe-
sive and the methods by which such material is
produced. o .

This wadding when saturated with adhesive

been used particularly on power cables and it is .
extremely difficult and in many cases practically
impossible to pass such heavy and relatively in-

- flexible conductors through a saturating bath
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and consolidated, presents a structure in which

loose or unbound fibers are suspended in a ther-
moplastic medium, so that the entire mass will
vield or flow under heat, or pressure, or heat and
pressure, These properties are especially desir-
able for insulating tape, giving it the desired
strength for winding purposes and enabling it to
spread evenly under heat and pressure to close
spaces between successive turns and between ad-
Joining laps of the material. ‘This spreading
ability is not present, in asbestos cloth and paper
constructions. While asbestos braid may spread,
such spreading can only result in an uneven dis-
tribution of the materials, because such spread-
ing is a result of the separation of the threads
forming the braid. Furthermore, the width of
such tape will vary with the longitudinal tension
employed in winding it in place, leaving spaces
between the edges of adjoining convolutions,
where varlations in tension have occurred.
Asbestos coverings have been applied hereto-
fore in various ways; such as by weaving an

asbestos braid and taping with such braid, or

weaving a cloth from asbestos threads and cut-
ting such cloth in narrow widths and using same
~ for taping purposes. Asbestos paper has been
cut in strips-and used as a tape and the roving
gif asbestos upon a conductor has also. been prac-
ced. . :
It has been common to saturate such asbestos
coverings of fabric, paper or threads with mate-
rials possessing certaln electrical, water resisting
or flame-resisting characteristics, The difficul-
ties of saturating such a covering on a conductor
have been considerable, These coverings have
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-and necessary pressing and drying operations and

accomplish full uniform saturation,. Under heat
of the adhesive and the pressure to squeeze it in
more or less uniformly, the asbestos and even
underlying parts of the cable inay be deformed.
Successive layers of asbestos in being treated with. -

additional adhesive will deform the layers be-

neath and the adhesive in being raised again
above its soffening point will run to the lower
part of the cable, so that distribution of adhesive
is not uniform. Also the presence of ingredients
in or on the conductor that might be reactive -
with the saturant or necessary solvents used in

effecting the saturation have restricted the type

of adhesive that could be used for saturating such

coverings on the conductor. . v .

In the cases where asbestos has been Impreg-
nated before application to the conductor, the
physical condition of the asbestos has practically
precluded uniform saturation. With braids or
woven fabric, the asbestos being in the form of
thread creates the characteristic non-uniformity
of any cloth with alternate spaces and threads
and cross weaving. Thread is difficult to saturate -
uniformly and practically impossible to saturate
copiously throughout. - Such saturation becomes
progressively more difficult- as the twist of the
yarn is greater and this twist is necessary to the
strength of such thread. In such threads, of

- high twist and imperfectly saturated cores, the

fibers are in close physical contact. The capil-
lary action through the cores of the threads have
very great attraction for fluid materials, such as
water, With these highly developed wick-like
properties, it frequently results that where a
thread becomes exposed, it will pick up water

-and carry it along through an extended distance,

ever seeking weak points, resulting in faflures at

.Tremote places from the locality of original e':;-

" posure.
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The saturation of water-laid asbestos paper is
difficult and at best, the paper will absorb only
limited quantities of saturant. Asbestos roving
may be loose enough to take up a sufficient quan-
tity of saturant, but such saturation is difficult
to accomplish because of the weaknéss and dis~
Integrating tendency of the material, -

Difficulties, faults and limitations such as men-
tioned are avoided, overcome and eliminated in
the present invention, as will appear,

In a particular and at present preferred em-
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is produced by carding asbestos of so-called
“spinning length” fiber on a card or Garnett
machine to provide bats that are open and fluffy,
readily absorbent of and penetrable by saturants
of diverse physical and chemical properties. A
number of these bats may be combined, depend-
ing upon the ultimate weight of wadding or lap
required. Where the weight of the ultimate bat
is to be heavier than the wadding produced from
a single Garnett machine, it is customary to ar-
range a series of garnetts straddled above a car-
rier apron, so that the combined waddings of each
machine are laid upon each other.” Where & tape
of the greatest longitudinal strength is required,
such machines will lay their waddings so that the
fibers will all lie in the longitudinal direction of
the tape. In other instances, where transverse
strength is required, such strength may be pro-
duced by arranging one or more garnetts to the
side of the belt and an apron to lay such waddings
from these side machines back and forth across
the longitudinal waddings.

While the entire fibrous content may be of an
inorganic or mineral nature, such as asbestos or
glass, other fiber may be included, such as the
non-inflammable artificial fibers produced by ex-
truding synthetic plastic chemicals of low flam-
mable nature, or small proportions of cotton,
hair, or other organic fiber.

In the example under consideration, approxi-
mately 156% long cotton fiber is included for sup-
porting and interlacing with asbestos fibers.

To give the wadding strength for the necessary
handling, it may be and usually is sized on one
or both sides. Thus in the example under con-
sideration, after the batting has acquired the de-
sired weight of fibers, the wadding is sized with
a water-resisting and flame-resisting adhesive,
which will secure the surface fibers together with-
out filling up the interstices. This may be accom-

plished by passing the wadding through one set

of sizing rolls, applying water-resisting and
flame-resisting adhesive to one face of the mate-
rial and then after drying, similarly applying
sizing to the opposite face and drying. The sized
bat of wadding then has sufficient strength for
.such manipulation as required for the one or more
saturating operations. While this sizing is a de-
sirable and practical way of putting the wadding
in form for handling, storing, packing or trans-
porting, it is not an essential step in the process
and in some cases, may be omitted and the wad-
ding be saturated directly, for instance, immedi-
ately following its formation,

Various adhesives may be employed as the satu-
rant. Usually such adhesive should be flexible,
flame-resisting, moisture-resisting, oil-resisting,
“cohesive, plastic and moldable either at room
- temperature or under heat and pressure. Also
it should have high dielectric value, low power
factor and be electrically resistant, It should
have bonding and self-healing properties, per-
mitting consolidation. The adhesive should be of
a firm nature at room temperature having a very
slight cold flow. It should have the property of
self-healing with increase of temperature. Its
flowing properties should be such that it will be
most viscous even at 100° centigrade since it
should not drip from the tape at that tempera-
ture. These properties are considered as compre-~
hended under the term plastic as used herein.
. While all these qualities are desirable, in some
circumstances, one or more p0551bly may -be
omitted. .
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bodiment of the invention, an ashestos wadding

In general, many synthetic resins possessing
the above properties are commercially available,
The so-called Bakelite resins or condensation
resins of the type known as phenol aldehyde res-

~ins, phenol aldehyde modified resins, and the

phenol esters, especially the phosphate esters,
possess characteristics desirable for present pur-
poses. The so-called glyptal or alkyd resins or
the condensation products of the polyhydric al-
cohol-polybasic acid resins, or the modified poly-
hydric alcohol-polybasic acid resins and the al-
kyd resin salts are desirable as adhesives, The
chlorinated naphthalenes may be used or chio-
rinated products may be used for producing the
modified forms of the above resins. The adhe-
sive need not of necessity be entirely of one type
of resin, but may be a hlend of resins such as
the above. The resin or resins may be properly
plasticized to the most desirable flexibility or
softness by the incorporation of suitable plasti-
cizers. The synthetic resins used may be in a
state of low polymerization or fully polymerized,
or at any intermediate state. The state of poly-
merization may be unstable, so as to develop later
either in processing or in use, or it may be fixed or
stabilized.

The method of bringing the wadding and ad-
hesive together, that is, the saturating will de-
pend to an extent upon the physical properties
of the saturant.  Some adhesives are of suffi-
ciently low melting point or low softening point
to become fluid without altering any of their
desirable chemical properties. Under such con-
ditions, the adhesive may simply be heated to a
temperature above such melting point, allowed
to permeate the wadding and'the surplus be re-
moved by passing the saturated wadding between
a pair of rolls. If on melting, the material does
not become sufficiently fluid to seep into the wad--
ding and saturate it thoroughly, the roll may be
utilized to force the saturant into the wadding
by the hydrostatic head created by the adhesive
laden wadding entering the bite of the rolls.

The physical properties of the adhesive or con-
venience of operation may require that the ad-
hesive be treated with or be dissolved in solvents
which will convert it from a solid or semi-solid
into a liquid of sufficiently low body to readily -
penetrate and saturate the wadding. The soften-
ing point of the adhesive is often an important
factor in the finished product. There is at pres-
ent, a demand for adhesives of higher softening
point and which at the softening point will not
readily flow. For such adhesives, solvents are
usually required to obtain sufficiently low fluidity
for full saturation of the web,

The loosely laid fiber of the wadding has a
highly developed capillary action, enabling it to-

. uniformly retain the introduced adhesive and

preventing dripping of the adhesive, even when
the softening point has been exceeded. Cables
insulated with this material therefore will stand
a higher “drip test” than previous insulations
employing the same adhesive.

Various methods of applying the adhesive may
be employed. The operation may be a simple
dipping of the material in & molten bath, or dip-

‘ ping in a solution of the adhesive, either hot or
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cold, and thereafter passing between rolls to re-
move surplus, or both to remove surplus and as-
sist in penetration.

In the present example, using a modiﬁed Bake-
lite solution or halowax compound solution as the
saturant, the application is effected by supplying
s hot solution of the adhesive to the surface of
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the wadding approaching the bite of cooperating
heated rolls. In the case of the Bakelite solu~
tion, which is relatively thin and penetrates
“freely, the rolls act to even the saturation and
to hold back and remove excess material. The
hot halowax compound solution on the other

hand, may be relatively stiff and “nervy” and

the rolls then serve as a pressure means for forc-
Ing the saturant into the wadding. - In either
case, heat may be employed to reduce the con-
sistency -of the solution. Many solutions may be
reduced in viscosity by heat and there may there-
fore be advantage in using heat instead of more
solvent.

The next step in the operations is to firm the
- adhesive and the character of such step will de-
bend on the condition of the adhesive. If the
adhesive has been applied in a hot molten condi-
tion, the succeeding step will be one of cooling.

10 .

3
instance the evaporation of the solvent regen-
erates the adhesive. . ) i
The swrface coating may be of the same gen-
eral composition as the sizing and saturating ad-
hesives previously used. However the sizing, the
saturating and the coating adhesives may be of
three different classes or compositions or any
two may be of the same nature and the third be
of a different nature.
All the operations described have the eflect
of strengthening the material, while preserving

~ its plasticity and moldability, bringing it to a
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state where it is strong enough for insulating
tape purposes, or for use in full width sheets.
If it is to be used for tape, the material, which
after calendering will usually have been wound
in a roll, may be put through a slitting ma-.
chine and cut in any desired widths, from a
fraction of an inch up to several inches, to suit

If applied in a solvent form, the succeeding act op requirements. If it is to be used in banels or
will be to remove the solvent. Thus in the case special shapes, it may be punched or cut as re-
of the Bakelite saturant, the treated webbing quired. .

will be passed through a drying chamber to = -

evaporate and remove solvent. In the case of
some hot saturants, free of solvents, the treated

web may be passed through a cooling chamber -

" or simply over a cooling drum. In all cases, a
solidifying and partial hardening is effected. By
these operations, the individual fibers of the wad-
ding are surrounded by a generous film of ad-
hesive and the voids between filled with a con-
siderable surplus of adhesive. If necessary,
these operations are repeated a number of times,
passing the wadding through the bath until by
repeated inpregnation and solidifying, the fibers

- become sufficiently laden with the plastic adhe-
sive.
1s receptive to and retentive of much larger quan-
tities of adhesive than can be taken up or re-
tained by other types of textiles.

When a proper relationship between fiber and
adhesive is attained, the mass is pressed and
consolidated into a compact sheet. This pres-
sure step may be effected by passage of the prod-

uct between rolls or in plate presses and such

pressing may be either cold or with heat. The

- amount of consolidation will be governed to an
extent by the amount of trapped air or gases-

‘present. When saturation. has been accom-
plished with little or no entrainment of air or
. gases, this consolidation step may become simply
one of smoothing and calendering the surfaces.

‘The impregnated consolidated sheet material

may be further processed by application of a coat
of the same or of a different adhesive to one or
to both surfaces. This adhesive coating may be
applied by means of a three or more roll cal-

Because of its open structure, the wadding.

25

30

To prex}'ent the material from sticking w_hén
wound in rolls, it may be dusted with mica or

‘the like, following the "calender -coating .or in
- ‘the calendering operations described. The tape

however is usually left slightly “tacky,” so that
it will adhere sufficiently in the act of applica-
tion. In wrapping cables, it is the general prac-
tice to apply more than one winding, three to
five layers being usual. The tape of this in-

. vention is particularly effective for such use, in
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ender, such as used for rubber calendering work.,

This calender sheets a thin uniform film of ad-

hesive from a bank between two of the rolls and.

this film is carried by one of said rolls to the sur-
face of the material which is passing in with and
_usually -supported by another roll against the
sheeted film, whereby such film is pressed firmly

against and becomes anchored to the surface of
the sheet. This calendering coating utilizes the

thermoplasticity of the adhesive in that the rolls
- are kept warm and the film applied to the sheet
is made to adhere firmly to it on subsequent
cooling. Such subsequent cooling, firms the

coating so that the sheet material and tape cut.

from it can be readily handled and worked with-
‘out softness or tackiness. As an alternative the
surface coating may be applied as a knife coating
‘of a solution of the coating adhesive. In such

70

60

that under heat and pressure the structure will
consolidate, the convolutions and layers anneal-
ing and healing togéther in one homogeneous
mass with all portions of the cable covering of
substantially equal physical and electrical char-
acteristics. The adjacent turns knit together,
so that the first layer becomes a continuous .

Sheath firmly united to the foundation and with

subsequént layers amalgamated to the first.

The operations of opening, refining, blending -
and lapping the wadding of asbestos or glass, or -
the like, may be effected on Garnett machines

5 and the other operations may be carried out

with existing equipment or machines readily
modified to meet the special conditions of the
invention. The-wadding is built up and kept
open to take the full amount of saturant. In
the case of a thermoplastic such as Bakelite, a
cooling stage may be desirable after the passage

" through the drier for removing the solvent. )
Before rolling, the sheet material may be run -

around a-cooling drum.

- - After dpplying the insulating tape to cables,
the usual practice is to wind on & metalli¢ armor,
The pressure and heat of armoring the cable in .

. this way is sufficient to mold this thermoplastic

material to flll in all spaces and leave no voids.
The open textile structure of the asbestos wad-

".ding enables the asbestos fibers to exert the
- greatest capillary action and literally soak up

65

a maximum adhesive content, thereby becoming.
thoroughly filled with and embedded in adhesive.
This thus eliminates any hygroscopic effect and
provides a desirably high drip test. While the

- calendering is desirable for the compacting ef-

75 gectional diagrammatic view illustrating -the

fect, this may not be hecessary as s final step, if

‘- the final saturating step is sufficlent in its

smoothing effects. .

In the drawing accompanying and forming
part of this specification,. the several steps of
the process are represented diagrammatically,
Fig. 1 being a broken plan and Fig. 2 a cross-
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overlaying of the open fluffy bats in different
cirections to form a loose open fluffy wadding;
Fig. 3 illustrating the surface sizing with the
water and flame resisting adhesive, but leaving
the wadding with open interstices, and Fig. 4
illustrating the impregnating of the. still open
fluffy wadding with copious quantities of stable
plastic resin to surround the individual fibers,
and consolidation into the plastic stretchable
sheet.

The operations may be carried out as parts
. of a more or less continuous process. The struc-
ture of the tape gives it transverse extensibility,
enabling it to spread, to an exient to fit the
- particular needs for molding and shaping it in
place. While the adhesive preferably is thermo-
plastic in the preliminary stages and up to and
including the armor covering stage, it may after-
ward be converted into a non-thermoplastic state.
Thus for example, to obtain a still higher drip
test, the adhesive may be thermoplastic up to a
time when the material on the conductor is
heated for a longer period than that required in
the short heat process of saturation and then
become thermo-reactive so as to cure into a
state of lesser or in fact, no drip possibilities.
For some uses it may be desirable to. cure it in
the sheet form, before application to the cable
or other use. For average uses however, the

adhesive may be of & lasting or of a permanently 3

plastic nature.
What is claimed is:
1. The herein disclosed method of produclng
electric insulating-masteriel in a plastic flat sheet
form and which can be wrapped, molded,

Insulating Material (US Patent 2,249,275, 1941)
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stretched and formed about electric conductors
or other objects and which comprises carding
open fluffy bats of loose asbestos fibers, over-
laying & number of such open flufly bats in
different directions into a loose open fluffy wad-
ding, surface sizing said open wadding with a
water and flame resisting adhesive, sufficiently
only for holding the loose surface fibers together
for subsequent handling and without filling the
interstices in the open wadding, introducing syn-
thetic insulating resin of a stable thermoplastic
type into and through said open fluffy wadding
and entirely around and about the loose individ-
ual fibers of said open wadding with sufficient
of said resin to form s plastic sheet in which
sald loosely related fibers are freely suspended,
and consolidating the same into a firm plastic,
stretchable and moldable body in plastic sheet
form.’

2. The herein disclosed method of manufac-
turing electric insulating material in plastic flat
sheet form, which can be wrapped, stretched ‘and
molded about electric conductors and other ob-
jects and which comprises forming a loose open
wadding of asbestos fibers, introducing copious
quantities of stable plastic synthetic resin into

and through said loose open wadding and com-

pletely surrounding the loose individual Abers .
of said open wadding in quantities floating said
individual fibers in separately suspended relation
and consolidating said individual fiber reinforced
sheet of plastic  insulating medium into firm
plastic sheet form, stretchable and extensible to
conform to various contours.
ALBERT J. HANLEY.
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