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1

This invention relates to the production of
electrical insulating compounds, and particularly
to the production of electrical insulating com-
pounds having low dielectric constants and in
which rubber or a synthetic, rubber-like ma-
terial, such as Buna S, is the vulcanizable con-
stituent.

In many types of communication equipment, it
is desirable that the electrical conductors used
therein be insulated with materials having low
dielectric constants in order that the resulting
insulated conductors will have low capacitances.
Thus, for example, conductors used in carrier
current telephone systems, underground tele-
phone distribution wires, and various field wires
and cables employed in military communication
systems are insulated with low capacity, vul-
canized insulating compounds in which rubber or
a synthetic, rubber-like material is the vulcaniz-
able constituent.

The usual vulcanized electrical insulating com-
pounds generally are applied to electrical con-
ductors by extruding them over the conductors
while in the unvulcanized state and then vulcaniz-
ing the resulting coverings. The unvulcanized
compounds contain natural rubber, or a vulcaniz-
able synthetic, rubber-like material, or a mixture
of both, together with suitable fillers, plasticizers,
accelerating agents, vulcanizing agents and oxida-
tion retarders. The fillers usually employed in
-such compounds are carbon black, mineral rub-
ber, zinc oxide, clay, tale, whiting and the like.
While these fillers improve the mechanical prop-
erties of the compounds materially, most of them
have the undesirable characteristic of raising the
dielectric constants of the compounds, which for
high quality insulating compounds is extremely
undesirable. As a result, it has been the practice
to make high quality, low dielectric constant
insulating compounds of mixtures having high
contents of vulcanizable materials.

It is desirable to minimize the amount of rub-
ber or vulcanizable, rubber-like materials used
in insulating compounds in order to lower the
cost of these compounds and to decrease the
working necessary to break down the rubber or
rubber-like material to a consistency suitable for
easy and smooth exftrusion of such compounds.
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Consequently, it is extremely desirable to pro-
vide fillers or spreaders that will give desirable
mechanical properties to insulating compounds
but will not raise materially the dielectric con-
stants of the resulting compounds.

Hard, natural asphalts, such as gilsonite and
the like, have been suggested for use as fillers or
spreaders in insulating compounds. Such ma-
terials are relatively inexpensive and those of the
best quality have properties that render them
suitable for use in high grade, low capacity in-
sulating compounds. Gilsonite is among the
best of the hard, natural asphaltic materials for
use as a filler or spreader for rubber or vulcaniz-
able, synthetic, rubber-like materials. Gilsonite
has desirable electrical characteristics and also
has the desirable property of acting at low tem-
peratures as a filler and reinforcing agent in in-
sulating compounds, while at relatively high tem-
peratures it acts as a plasticizer for rubber or
synthetic, rubber-like compounds.

These facts had been recognized previously,
but the use of such materials has been limited
in the past by the extreme difficulty encountered
in incorporating them in insulating compounds.
The principal objection to the use of gilsonite is
that its softening point is too high to permit it
to be incorporated readily in insulating com-
pounds. It is even more difficult to incorporate
gilsonite in insulating compounds containing a
synthetic, rubber-like material, such as Buna S,
than is the case with' compounds made with
natural rubber. In view of the present extensive
use of buna compounds, particularly Buna S
compounds, this is an especially serious drawback.
Furthermore, different lots of gilsonite, especially
those from different localities, vary in their physi-
cal properties, and it is difficult to produce uni-
form insulating compounds containing them.

When vulcanizable compounds containing gil-
sonite in its native state were employed hereto-
fore as insulation for electrical conductors and
such an insulating compound was vulcanized
on a conductor by vulcanization processes known
to the art, such as by continuous vulcanization
in high pressure steam, the gilsonite was heated
to a temperature at which a substantial quantity
of volatile matters was distilled therefrom. The
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evolution of such distilled materials had & del-
 eterlous effect upon the insulating compound,

since it tended to produce porosity and to cause
blistering in the compound.

This invention has for its objects the provision
of new and useful electrical insulating com-
pounds, and the provision of new and useful
methods of making electrical insulating com-
pounds.

Another object of the invention is to provide
new and improved bituminous compositions for
use in electrical insulating compounds.

In accordance with the invention, low capacity
insulating compounds may be made by incorpo-
rating a derivative of a hard, natural asphaltic
material, such as gllsonite, in a vulcanizable com-
pound in which rubber, a vulcanizable, synthetic,
rubber-like material, or a mixture of the two is
the vulcanizable constituent, and vulcanizing the
resulting compound. The gilsonite derivative
employed is obtained by removing from gllsonite
a predetermined quantity of the original volatile
constituents thereof. Before the gilsonite deriva-
tive is introduced into the vulcanizable compound,
it preferably is blended with waxy material, such
a8 microcrystalline waxes and paraffin, to form
s bituminous composition embodying certain fea-
tures of the invention.

In the copending application of K. N. Yellott,
Serial No. 657,353, filled March 26, 1946, as a con-
tinuation - in - part of application Serial No.
571,547, filed January 5, 1945, by K. N. Yellott, now
abandoned, there are described and claimed meth-
ods of making certain bituminous compositions
consisting of derivatives of natural, hard asphaltic
materials, such as & gilsonite derivative, admixed
with microcrystalline waxes with or without par-
afin. These bituminous compositions are espe-
clally suitable for incorporation in vulcanizable
insulating compounds, particularly Buna 8 in-
sulating compounds. Such bituminous composi-
tions were described and claimed in the aban-
doned application of T, K. Cox, Serial No. 657,339,
filed March 26, 1946, as a continuation-in-part of
application Serial No. 571,541, filed January 5,
1945, now abandoned. Electrical insulating com-
pounds embodying the invention and prepared
in accordance with methods embodying the in-
vention include such bituminous compositions.

The invention will be clearly understood from
the following specific examples of insulating com-
pounds embodying the invention and methods of
making them. These examples are illustrative
only, and the invention embraces all compounds
and methods covered by the annexed claims.

Example I

One specific type of insulating compound em-
bodying the invention was prepared by mixing the
following ingredients in accordance with recog-
nized practices in the types of equipment usually
employed to make vulcanizable insulating com-
pounds:

Composition

Preforred
Ingredients Range, Parts | Composition

GR-8(Buna8).__ ...
Oarbon Black.__ -

‘Wh
Bituminous Compoeition A_.._...____
Belenium diethyl dithiocarbamate..___
Mill Bulphur. ...
Plast! softeners, _accelerating
agents, oxidation retarders, ete......
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This compound exhibits strong resistance to de-
terioration caused by exposure to ozone and sun-
light and has a low dielectric constant. Such a
compound is useful for insulating conductors
used in military communication lines.

The bituminous composition employed con-
sisted of the following ingredients in the propor-
tions indicated:

Bituminous composition A
Gilsonite derivative .. oo ________ 86.45

Microcrystalline waxes (M. P. 152°-~156° F.) 5.55
Parafiin -— 800
Total e 100.00

The gilsonite derivative used in this bituminous
composition may be prepared and the several
constituents of the bituminous compositions may
be blended by processes described fully and
claimed in the aforementioned copending appli-
cation of K. N. Yellott, Serial No. 657,353. The
gilsonite derivative is obtained by heating nat-
urally occurring gilsonite to a temperature in ex-
cess of about 450° P, for a period of time sufficient
to distil therefrom a predetermined quantity of
volatile constituents thereof not exceeding about
5% by weight of the original gilsonite. Each
batch of gilsonite treated is subjected to substan-
tially the same conditions in order that all of
the batches of gilsonite derivative obtained there-
from will have substantially the same properties.

One suitable method of blending these ingre-
dients is that in which the mass of gilsonite de-
rivative is heated to a temperature of about 625°
F., and simultaneously stirred, making certain
that no portion thereof is overheated. The gil-
sonite derivative then is allowed to cool to about
580° F., at which time the microcrystalline waxes
are added. The microcrystalline waxes melt and
are stirred thoroughly into the gilsonite deriv-
atlve. When the temperature-of the resulting
mixture drops to about 475° F., the parafin is
added, and, gince it melts at that temperature,
it is stirred thoroughly into the mixture. The
thus-blended mass is placed in suitable contain-

ers while still molten and is allowed to solidify.

The resulting bituminous composition is a unf-
form blend of its several constituents and has a
softening point of about 210° F. It may be incor-
porated easily in the above-outlined and other
usual types of insulating compounds containing
rubber or vuleanizable, synthetic, rubber-like ma-
terlals, such as Buna S, together with the other
usual ingredients employed in making high qual-
ity, low capacity insulating compounds.

Bituminous compositions of this nature have a
number of other important advantages. For ex-
ample, since the gilsonite derivative used therein
has a dielectric constant substantially equal to
that of rubber or similar materials used in elec-
trical insulating compounds, it may be used as a
filler or spreader in unlimited quantities without
raising the dielectric constant of the resulting in-
sulating compound. The parafin and microcrys-
talline waxes, which are blended with the gilsonite
derivative, also serve useful functions in the re-
sulting insulating compounds, since both types of
waxes act as lubricants during processing and the
microerystalline waxes also serve to retard crack-
ing of the vulcanized insulating compounds
caused by exposure to ozone and sunlight.

8till another advantage of using these bitumi-
nous compositions in insulating compounds 1s that

78 they improve the mechanical properties of such
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compounds. In particular, they increase the re-
sistance of buns compounds, especially Buna S
compounds, to deformation at relatively high tem-
peratures, that is, at temperatures up to about
160° F. . . :

A further advantage of using such g bituminous
composition as a filler or spreader instead of the
usual hard hydrocarbon (blown asphalt) is that
compounds containing such compositions have
rates of vulcanization up to about 20% higher
than those of compounds containing an' equal
percentage of hard hydrocarbon and which are
otherwise identical. In addition, insulating com-
pounds including such bituminous compositions
possess marked resistance to cracking when ex-
posed to ozone and sunlight.

Ezxample 11
Another insulating compound embodying the
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IT and containing “Bituminous composition A.”
This compound was compared with another com-
pound (“sample B”) as nearly like it as possible,
but not containing such a bituminous composi-
tion. “Sample B’ was identical in all respects
with “sample A” except that in making it natural
gilsonite, microcrystalline waxes of the type used
in “Bituminous composition A” and paraffin were
added separately in such amounts that the fin-
ished product contained quantities thereof equal
respectively to the amounts of gilsonite deriva-
tive, microcrystalline waxes and paraffin present
in “sample A.” Except for these differences, both
compounds were prepared in an identical manner.

These compounds were extruded on #18 A. W. -
G. conductors to an outside diameter of 0.107’’,
and were cured for 25 seconds at 200° C. in open
steam. The cured compounds were evaluated for
mechanical properties with the following results:

Load Re- .
Tensile s : Compression | Adhesion to
Elongation, quired to h
Compound| 8trength : Resistance, | Conductor,
Lbs.fin. Per Cent Strf{g}/izg?%' Lbs. Lbs.
Ao . 2,220 570 435 1,235 9.3
B 1,905 555 405 1, 255 9.5

invention consisted of the following ingredients
in the proportions outlined:

Ingredients Composition

GR-S(Buna S) .o 35.83

Carbon Black 10. 52

Zine Oxide.._... . 35.05

Bituminous Composition A 10. 50

Mill Sulphur. i R 1.40
Plasticizers, softeners, accelerating agents, oxidation

retarders, 6tC .o ool oaeeee 6.70

L 17 ) VSN AU 100. 00

The Buna S employed in compounds of this
nature may vary from about 30 to about 55 parts
per 100 parts of compound, and the other con-
stituents of the compound may be varied within
similar ranges. This ftype of compound also
exhibits marked resistance to the action of ozone
and sunlight and has a low dielectric constant.
It is suitable for insulating telephone drop wires.

Ezxample 11

A further insulating compound possessing the
features of the invention has the following for-

mula:

Ingredlents Composition

Mill Sulphur. ..o .
Plasticizers, softeners, accelerating agents, oxidation
retarders, @tC. cavo e cenmcem e i creenmanae

- 100.00

If desired, the Buna S component of the mix-
ture may range from about 35 parts to about 55
parts per 100 parts of compound, and the other
ingredients may be varied within similar ranges.
This compound also exhibits great resistance to
cracking when exposed to ozone or sunlight, and
its dielectric constant is low. It is an excellent
material for use as an insulator for drop wire.

One of the outstanding features of this inven-
tion is the fact that insulating compounds em-
bodying the invention in which such bituminous
compositions have been incorporated exhibit re-
markable resistance to ozone and sunlight. Thus,
for example, an insulating compound (“sample
A”) was prepared having substantially the com-
position of the preferred embodiment of Example
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These results indicate that the compound of
“sample A” was superior to “sample B” from the
standpoint of mechanical properties, although the
difference between the two samples was not great.

Each of the samples was wrapped around a %"’
mandrel (30% elongation), and exposed to an
ozone concentration of 25 parts per 100,000,000
parts of air at a temperature of 120° F. for periods
of 10 hours and 24 hours, respectively. After each
of these intervals the samples were examined, and
it was found that after 10 hours’ exposure “sample
A” had no evident cracks such as are caused by
exposure to ozone, while “sample B” had cracked

7 appreciably.  After 24 hours’ exposure to this

concentration of ozone, “sample A” exhibited
slight cracking, while “sample B” showed exten-
sive cracking due to the action of the ozone
thereon. Since the conditions under which these
samples were tested represent what is considered
to be a good accelerated technique for predicting
outdoor serviceability of insulated conductors, it
is evident that the compound of “sample A”
should give service far superior to that obtainable
by the use of the compound of “sample B.”

In order to make further comparisons, weather
resistance tests were made on two Buna S com-
positions of the type suitable for use in insulating
telephone drop wire. These compounds were
identical in all respects except that one, “sample
C,” contained 50 parts of “Bituminous composi-
tion A,” while the other, “sample D,” contained
25 parts of “Bituminous composition A,” 25 parts
of mineral rubber (blown asphalt) and 1.5 parts
of microcrystalline waxes.

Wires insulated with these compounds were ex-
posed simultaneously for 10 hours in a “Weather-
ometer,” in which the compounds were exposed
to heat, water sprays and an atmosphere high in
ozone. At the end of this period, “sample C” was
substantially unaffected, but “sample D” had
clearly evident cracks such as are typical of those
caused by exposure to ozone.

Other samples like “sample C” and “sample D”
were subjected to atmospheres containing higher
concentrations of ozone, but in which they were
not subjected to heat or water sprays. In one
test the samples were subjected to an atmosphere
containing 10 parts of ozone to 100,000,000 parts
of air, while in another test they were subjected
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to an atmosphere containing 100 parts of ozone
to 100,000,000 parts of air. These concentrations
are greatly in excess of those found in the air
under normal circumstances. In both of these
tests, the compound of “sample C” was far su-
perior to that of “sample D” in its resistance to
ozone.

Two other similar Buna S compounds were
tested under the same conditions to determine
the relative effects of weathering and ozone on
a buna rubber compound embodying the inven-
tion containing “Bituminous composition A” and
one containing mineral rubber. The first, “sam-
ple E.,” contained 50 parts of the “Bituminous
composition A,” while in the second, “sample P,”
this bituminous composition was replaced by 30
parts of mineral rubber and 3 parts microerystal-
line waxes, the compounds being otherwise iden-
tical. The cracking due to exposure to weather-
ing and to ozone was very slight in the case of
“sample E,” but was quite marked in “sample F.”

The bituminous composition employed in pre-
paring the insulating compound of Example I
is typical or such compositions that are useful
in practicing the invention. However, other re-
lated bituminous compositions may be substituted
therefor. For example, another bituminous com-
position which may be used in these insulating
compounds was prepared by blending the follow-
ing materials in the proportions indicated:

Bituminous composition B

Gilsonite derivative .
Microcrystalline waxes (M. P, 152°-156° F.) _ 3.7
Paraffin i

Total 100.0

These materials were prepared and blended in
a manner substantially identical with that de-
scribed hereinabove in connection with Example
I. This material had a softening point of about
198° p.

Still another bituminous composition that may
be used in insulating compounds embodying the
invention was prepared by blending in substan-
tially the same manner the following materials
in the following proportions:

Bituminous composition C

Gilsonite derivative _.___________________ 83.80
Microcrystalline waxes (M. P. 152°-156° F.) 555
Parafin _______________________________ 10.65

Total 100.00

This material had a softening point of about .

214° P.

An additional bituminous composition that is
useful in making insulating compounds embody-
ing the invention was made by blending in sub-
stantially the manner described the following
ingredients in the ratios indicated:

Bituminous composition D

Gilsonite derivative ______________________ 85.3
Microcrystalline waxes (M. P, 152°~156° F.) _ 347
Parafin ________________________________ 110

Total 100.0

This composition had a softening point of about
200° F., and may be incorporated readily in vul-
canizable insulating compounds.

The method of preparing the gilsonite deriva-
tive employed in making these bituminous com-
positions and the manner in which this gilsonite
derivative and the waxes are uniformly blended
will be thoroughly understood from the following
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description of a process of making “Bituminous
composition A”:

The gilsonite derivative may be prepared and
the other ingredients may be blended uniformly
therewith by introducing a mass of gilsonite into
a melting kettle large enough to hold g quantity
thereof substantially in excess of a predetermined
weight. The gilsonite used preferably is a com-
mercial grade containing only a small amount of
extraneous matter, since such a material is easfer
to treat than are materials of lower quality. A
suitable material is the product known as “Gil-
sonite selects,” or one having comparable proper-
ties, although almost any commercial variety of

5 gilsonite can be employed.

Assuming, for example, that it is desired to
make a 1,000 pound bateh of “Bituminous compo-
sition A,” a kettle large enough to hold at least
1700 pounds of gilsonite is filed about half full
of solid processed gilsonite. Heat is gradually
applied to the kettle to melt the gilsonite and
the heating is continued until the mass reaches
a temperature of about 625° F. The mass is
stirred constantly by means of a suitable me-
chanical stirrer to avoid overheating or burning
of the gilsonite.

When the temperature of the mass is ahout
625° F., approximately 865 pounds of cold gilson-
ite are added to the molten giisonite in the kettle.
The temperature of the molten gilsonite is re-
duced by the addition of this cold material and
the heating is continued until the whole is
brought to a temperature of about 625° F, the
material being stirred thoroughly in the mean-
while. As soon as the temperature again reaches
about 625° F., a batch of the molten material
weighing about 865 pounds 18 drawn off into a
blending kettle and a second charge of gilsonite
weighing approximately 865 pounds is added to
the melting kettle. The heat supplied to the
melting kettle is so controlled that it requires
about 70 minutes to raise the temverature of each
cold charge of gilsonite to about 625° . This
treatment drives off a desired amount of volatile
materials from the gilsonite and produces a gil-
sonite derivative having properties somewhat dif-
ferent from those of the original gilsonite.

The molten gilsonite derivative that is drawn
off into the mixing kettle is allowed to cool to a
temperature of about 580° F., when a batch of
the microcrystalline waxes weighing about 55
pounds is added. The waxes melt at that tem-
perature and as soon as the added batch melts
it is stirred into the molten gilsonite until 2 uni-
form mixture results. This mixture is allowed to
cool to a temperature of about 475° F. and about
80 pounds of paraffin then are added thereto.
Since the melting point of the paraffin is below
that temperature, it melts rapidly and. when
molten, it is stirred thoroughly into the other
ingredients. The resulting blended nroduct is
placed in suitable containers while still molten
and permitted to cool and solidify therein. These
steps are repeated for each batch of molten gil-
sonite derivative withdrawn from the kettle to
prepare successive batches of bituminous com-
positions.

When this procedure is followed, the respective
components of the bituminous composition are
blended together uniformly and the resulting
composition may be incorporated readily in vul-
canizable compounds, such as vulcanizable in-
sulating compounds containing rubber or syn-
thetic rubber-like materials. Such bituminous
compositions are dispersible in buna insulating
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compounds, particularly those made of Buna S,
much more easily than natural, untreated gil-
sonite, the gilsonite derivative described herein-
above, or other bituminous mixtures, can be in-
corporated therein. Also, bituminous composi-
tions of this nature, which have been blended in
accordance with the invention possess uniform

physical properties despite some lack of uni-
formity that occurs in the individual ingredients
thereof.

One reason for the uniformity in the quality
of these blended bituminous compositions is the
fact that the heating cycle of each batch of gil-
sonite is so controlled that the same amount of
the volatile portions of the gilsonite is driven
. off from each melt. Since different lots of gil-
sonite vary somewhat, this process provides a
means of avoiding wide variations in the finished
product.

During the heating step, any ingredients in
the original gilsonite which have melting points
higher than 625° F. remain unmelted and settle
to the bottom of the kettle. In drawing off the
successive batches of gilsonite derivative, care is
taken to leave undisturbed the material found in
the lowermost several inches in the bottom of the
kettle, since the insoluble and unmelted mate-
rials will collect in that layer. After the opera-
tion has continued for some period of time, all
the material except that present in about the
last five or six inches in the bottom of the kettle
is withdrawn and the material left in the kettle
is then discarded. A fresh batch of gilsonite is
then placed in the kettle, and the operations de-
sceribed hereinabove are resumed. By following
this procedure, the treated gilsonite is freed from
the deleterious extraneous matter consisting
principally of insoluble nonmineral matter and
mineral matter.

It has been found that by heating gilsonite
to a temperature of about 625° F. and controlling
the heating step so that the gilsonite is brought
to this temperature over a peried of about 70
minutes, all the material that would volatilize
from the gilsonite during the usual vulcanization
processes is distilled therefrom. It appears that
methane is the principal constituent of the vola-
tile materials involved by such distillation.
Analyses of the material before and after such
treatment indicate that the amount of volatile
materials driven off is at least about 2% but does
not exceed about 5% of the weight of the original
material. Preferably the amount of the volatile
materials removed is from about 2.75% to about
3.25% of the original material, and the optimum
amount to be driven off appears to be about 3%
or just slightly thereover.

The product resulting from this selective distil-
lation is, in effect, a derivative of gilsonite, since
an examination of the material thus produced
reveals that it differs materially from the original
gilsonite in several respects. These differences
are shown in the following table which outlines
the results of tests made on a sample of gilsonite

derlvative thus prepared
Natural Gilsonite
gilsonite derivative
Specific Gravity .. . ... 1.03 1.038
Softenine Paint (R & B Method) .° F__ 272 256
Comparative physical chamct(rlmﬂ
Slight softening _ ... °C.. 100 ! 98
Distinet softening .. ... 103 101
Starts tn lase form. 109 103
Distinet stamp ... ... 117 107
Loses shape entire ly 121 113
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It is apparent from this table that the soften-
ing point of the gilsonite derivative is 16° F. be-
low that of the untreated material. By follow-
ing the processes described hereinabove, gilsonite
derivatives may be produced that have soften-
ing points of from about 15° F. to about 20° F.
lower than that of gilsonite as it occurs in nature,

Since the gilsonite derivatives employed in
making electrical insulating compounds embody-
ing the Invention contain practically no material
that volatilizes at temperatures normally em-
ployed in vuleanizing insulating compounds, sub-
stantially no volatile material is released by the
gilsonite derivative when Insulating compounds
containing them are vulcanized. Consequently,
the resulting vulcanized compounds are free of
the porosity and blistering which occur when
natural gilsonite is employed.

Some of the undesirable characteristics of
naturally occurring gilsonite are overcome by
treating the gilsonite as described hereinabove to
remove the inert extraneous matter and to drive
off those portions of the gilsonite that would
volatilize under the conditions present in vul-
canization processes. However, even though the
softening points of the gilsonite derivatives re-
sulting from such treating are materially lower
than that of the original gilsonite, such a deriv-
ative still has a softening point too high to per-
mit it to be incorporated readily in vulecanizable
insulating compounds, particularly those com-
pounds containing Buna S as the vulcanizable
constituent.

This difficulty is overcome by incorporating in
gilsonite derivatives produced by the above-de-
scribed treatment microcrystalline waxes and
parafin in such proportions that the resulting
products have softening points not exceeding
about 240° P., and preferably in the vicinity of
about 205° P.+-10° F., with the compounds hav-
ing at the same time the least possible diminu-
tion in theilr hardness at temperatures below
about 160° F. In making these bituminous com-
positions, satisfactory results have been obtained
where the amount of gilsonite derivative used
varies from about 80% to about 909 of the total
composition, while the paraffin may vary from
about 3% to about 15%, and the microcrystalline
waxes may vary from about 29 to about 109%.
The best results are obtained when the amount
of microcrystalline waxes plus paraffin is from
about 10% to about 20% of the total blended
composition, and when the amount of microcrys-
talline waxes employed is from about ¥4 to about
34 of the paraffin used. A preferred composition
is one in which the range of microerystalline
waxes plus paraffin is from about 11% to about
179% of the total blended bituminous composition,
and the balance is g gilsonite derivate produced
as described hereinabove.

Instead of using derivatives of gilsonite, deriv-
atives or other hard, natural asphaltic materials,
the original softening points of which do not ma-
terially exceed about 475° F., may be used. Thus,
for example, a derivative of glance pitch may be
substituted in whole or in part for gilsonite in
such compositions.

Obviously, it is not necessary to add the waxy
materials to the gilsonite derivative immediately
after such derivative is withdrawn from the ves-
sel in which it i1s formed. If desired, after the
gilsonite has been heated under the conditions
necessary to remove therefrom a predetermined
amount of volatile material, it may be allowed
to solidify and later on may he remelted and
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blended with the waxy materials substantially as
described hereinabove. In reheating the gilson-
ite derivative, the same care should be taken to
avoid charring or burning it that was exercised
in heating the gilsonite originally.

All or & part of the paraffin employed in such
compositions may be replaced by microcrystal-
line waxes. The microcrystalline waxes em-
ployed in these compositions are waxes derived
from petroleum, which are in the form of minute
but clearly defined erystals. The microcrystal-
line waxes that have been found to be most sat-
isfactory are commercially available blends of
microcrystalline waxes that may contain small
amounts of paraffin, and have melting points of
from about 150° F. to about 165° F. Obviously,
other similar microcrystalline waxes may be em-
ployed, if desired.

When it is desirable to lower the softening
points of the bituminous compositions, some of
these microcrystalline waxes may be replaced by
microcrystalline waxes having lower melting
points or the amounts of either or both of the
microerystalline waxes and paraffiin may be in-
creased. Conversely, when it is desired to raise
the softening points of the bituminous composi-
tions, microcrystalline waxes having higher
melting points may be substituted in whole or in
part for the lower melting microcrystalline waxes
and paraffin or the amount of waxy materials
may be reduced. Apparently, the maximum sof-
tening point that will permit ready incorporation
of such compositions in insulating compounds is
about 240° P, )

These bituminous compositions may be mixed
with the other compounding ingredients nor-
mally used in high quality, low capacity insulat-
ing compounds with the aid of the usual equin-
ment employed to mix insulating compounds.
Bituminous compositions having relatively high
softening points may be incorporated with the
other ingredients in a Bambury mixer, while
those having lower melting points may be incor-
porated with the other ingredients on mixing
rolls.

Specific examples have been given of Buna S
compounds containing blended bituminous com-
positions which include gilsonite derivatives be-
cause the supply of Buna S is plentiful at present.
and also because such examples are indicative of
the ease with which these blended bituminous
compositions may be incorporated in Buna S
compounds. It is particularly difficult to incor-
porate the usual bituminous materials in in-
sulating compounds in which Buna S is the vul-
canizable constituent. However, it is obvious
that insulating compounds having excellent me-
chanical and electrical properties may be pre-
pared by incorporating such blended bituminous
compositions in Insulating compounds in which
rubber is the vulcanizable material, or in which
the vulcanizable constituent is another synthetic
rubber-like material, such, for example, as neo-
prene or Buna N.

Buna S is a copolymer of butadiene and sty-
rene, and the GR-S used in the above-described
Insulating compounds was the type of Buna S
manufactured in plants sponsored or owned by
the United States Government. Neoprene is
polymerized chloroprene, and Buna N is a co-
polymer of butadiene and acrylonitrile. The
GR-8 employed corresponded to that specified
on pages 2 and 3 of ‘“‘Specifications for Govern-
ment Synthetic Rubbers,” effective January 1,
1846, issued by the Reconstruction Finance Cor-
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12
poration, Office of Rubber Reserve. The neg-
prene and Buna N made in government plants
are designated GR-M and GR-A, respectively,
and the specifications therefor also are given in
this publication.

It has been found that satisfactory results may
be obtained when the bituminous composition
employed in the usual insulating compounds con-
stitutes from about 10% to about 30% of the total
composition or, based on the vulcanizable mate-
rial content of the composition, when the quantity
of bituminous composition used is from about
¥ to 24 of the quantity of vulcanizable material
employed in the compound. Since the amount
of the bituminous compositions employed in an
insulating compound embodying the invention
constitutes from about 14 to 24 of the amount
of the vulcanizable material present in the in-
sulating compound, and the bituminous compo-
sition consists of from ghout, 80% to about 90%
of the above-described gilsonite derivative, from
about 3% to about 15% of paraffin, and from
about 2% to about 10% of microcrystalline waxes,
it follows that the amount of gilsonite derivative
present in such an insulating compound is from
about 26% to about 60% of the amount of the
vulcanizable material present therein, the amount
of paraffin is from about 1% to about 10% of
the amount of the vulcanizable material, and the
amount of microcrystalline waxes is from about
%3 % to about 7% of the amount of the vulcaniza-
ble material.

All values of softening points referred to herein
and in the annexed claims are those obtained by
using the standard method of determining soften-
ing points known alternatively as the “ring and
ball” (R. & B.) method and the “ball and ring”
(B. & R.) method.

It is obvious from the foregoing description
that this invention provides electrical insulating
compounds of improved quality. Such com-
pounds are characterized by their resistance to
deterioration due to exposure to ozone and sun-
light, and by their low dielectric constants.
These compounds possess mechanical and electri-
cal characteristics that are far superior to those
exhibited by similar insulating compounds in
which such bituminous compositions are not pres-
ent and are especially suited for use in insulating
conductors used in communication systems.

It appears that some cracking of the consti-
tuents of the gilsonite occurs when it is heated
as described, and the volatile matter driven there-
from apparently includes some products that re-
sult from destructive distillation of the gilsonite.
Hence, it is to be understood that the terms “vola-
tile matter,” “volatile materials,” and “volatile
constituents,” or words of similar import, as used
herein and in the annexed claims, are intended to
embrace any volatile materials that may be pres-
ent in the gilsonite originally and any volatile
materials produced by cracking or destructive dis-
tillation of the gilsonite.

This application is a continuation-in-part of
my aforementioned copending applcation Serial
No. 571,541, filed January 5, 1945,

What is claimed is:

1. An electrical insulating compound, which
comprises rubber, and a quantity of a blended bi-
tuminous composition equivalent to from about
¥4 to about 24 of the weight of the rubber in the
compound, said bituminous composition consist-
ing of at least 80% of a gilsonite derivative ob-
tained by distilling from gilsonite from about
2% to about 5% by weight of volatile matter orig-
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inally present therein and in which the balance
is microcrystalline waxes and paraffin in such
proportions as to cause the resulting bituminous
composition to have a softening point below about
240° F. and to be readily dispersible in the com-
pound.

2. An-electrical insulating compound, which
comprises a rubber-like butadiene-styrene co-
polymer, and a quantity of a blended bituminous
composition equivalent to from about ¥ to about
2, of the weight of the copolymer in the com-
pound, said bituminous composition consisting
of at least 809% of a gilsonite derivative obtained
by distilling from gilsonite from -about 2% to
about 5% by weight of volatile matter originally
present therein and in which the balance is
microcrystalline waxes and paraffin in such pro-
portions as to cause the resulting bituminous com-
position to have a softening point below about
240° F. and to be readily dispersible in the com-
pound.

3. An electrical insulating compound, which
comprises a mixture of rubber and a rubber-like,
butadiene-styrene copolymer, and a quantity of
a blended bituminous composition equivalent to
from about ¥ to about 24 of the weight of the
vulcanizable material in the compound, said bi-
tuminous composition consisting of at least 80%

of a gilsonite derivative obtained by distilling

from gilsonite from about 2% to about 5% by
weight of volatile matter originally present there-
in and in which the balance is microcrystalline
waxes and paraffin in such proportions as to cause
tHe resulting bituminous composition to have a
softening point below about 240° ¥. and to be
readily dispersible in the compound.

4. An electrical insulating compound resuiting
from the vuleanization of a vulcanizable insulat-
ing compound comprising from about 30% to
about 55% of a rubber-like, butadiene-styrene
copolymer, and from about 10% to about 30%
of a blended bituminous composition consisting
of from about 80% to about 90% of a gilsonite
derivative uniformly blended with from about
39 to about 15% of paraffin and from about 2%
to about 10% of microcrystalline waxes having
melting points of from about 150° F. to about
165° I, said gilsonite derivative being the product
obtained by removing from gilsonite at least about
29% but not exceeding about 5% of volatile matter.

5. An electrical insulating compound. which
comprises from about 30% to about 55% of a
vulcanizable material of the group consisting of
natural rubber, rubber-like butadiene copolymers
with other monomers copolymerizable therewith,
mixtures of natural rubber and such rubber-like
copolymers. and rubber-like polyhaloprenes, and
from about 10% to about 30% of a bituminous
composition consisting of from about 80% to
about 90% of a gilsonite derivative, from about
39% to about 15% of paraffin and from about 2%
to about 10% of microcrystalline waxes, said
gilsonite derivative being the product nbtained
by distilling from gilsonite sufficient volatile mat-
ter tc cause it to have a softening point from about
15° P. to about 20° F. lower than that of the
original gilsonite,

6. An electrical insulating compound resulting
from the vulcanization of a vulcanizable mixture
comprising from about 30% to about 55% of a
rubber-like, butadiene-styrene copolymer, and
from about 10% to about 30% of a blended bi-
"tuminous composition consisting of about 86.5%
of gilsonite derivative obtained by distilling from
gilsonite from about 2% to about 5% of volatile
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matter, about 5.5% of microcrystalline waxes and
about 8% of paraffin.

7. An electrical insulating compound resulting
from the vulcanization of a mixture containing
approximately 41% of rubber-like, butadiene-
styrene copolymer, 2% of zinc oxide, 28% of
whiting; 1.6% of vulcanizing agents, and 22% of
a blended bituminous composition consisting oi
about 86.5% of gilsonite derivative obtained by
distilling from gilsonite from about 2% to abouu
5% of volatile matter, about 5.5% of microcrystai-
line waxes and about 8% of paraffin.

8. An electrical insulating compound resulting
from the vulcanization of a vulcanizable mixture
containing approximately 36% of rubber-like,
butadiene-styrene copolymer, 10.5% of carbon
black, 35% of zinc oxide, 1.4% of sulphur, and
10.5% of a blended bituminous composition con-
sisting of about 86.5% of gilsonite derivative ob-
tained by distilling from gilsonite from about 2%
to about 5% of volatile matter, about 5.5% of
microcrystalline waxes and about 8% of parafiin.

9. An electrical insulating compound resulting
from the vulcanization of a vulcanizable mixture
containing approximately 44% of rubber-iike,
22% of carbon
black, 9% of aluminum hydrate, 2% of zinc oxide,
1.75% of sulphur, and 13% of a blended bitumi-
nous composition consisting of about 86.5% of
gi'sonite derivative obtained by distilling from
gilsonite from about 2% to about 5% of volatile
matter, about 5.5% of microcrystalline waxes and
about 8% of paraffin,

10. An electrical insulating compound, which
comprises from 30% to 55% of a rubber-lke,
butadiene-styrene copolymer, and from 10% to
30% of a blended bituminous composition con-
sisting of from 80% to 90% of a gilsonite deriva-
tive obtained by distilling from gilsonite originally
having a softening point of about 270° F. suffi-
cient volatile matter to cause it to have a soften-
ing point of from about 250° F. to about 260° F.,
from 3% to 15% of paraffin, and from 2% to
109% of microcrystalline waxes having me]tmg
points of from 150° F. to 160° P,

11. A bituminous composition for incorporation
in vulcanizable compounds, which consists of at
least 80% but not exceeding about 90% of a gil-
sonite derivative, and in which the balance is
waxy material of the group consisting of micro-
crystalline waxes and microcrystalline waxes plus
paraffin in such proportion as to cause the re-
sulting composition to have a softening point be-
low about 240° F. and to be readily dispersible in
vulcanizable insulating compounds, said gilsonite
derivative being natural gilsonite from which has
been distilled substantially all material that vola-
tilizes at a temperature of about 450° F., whereby
when a vulcanizable compound containing such
a bituminous composition is vulcanized the re-
sulting compound is substantially free of porosity
caused by the evolution of volatile material from
the gilsonite derivative.

12. A bituminous composition for incorporation
in vulcanizable compounds. which consists of at
least 809% of a derivative of glance pitch, and in
which the balance is waxy material of the group
consisting of microcrystalline waxes and micro-
crystalline waxes plus paraffin, said derivative
beine the product obtained by distilling at least
about 2% but not exceeding 5% by weight of
gaseous matter from glance pitch and the wazv

. material being present in such proportion as to

St

cause the resulting composition to have a soften-
ing point not exceeding about 240° F. and to be
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readily dispersible in vulcanizable insulating com-
pounds. .

13. A bituminous composition for incorporation
in insulating compounds, which consists of from
about 80% to about 90% of a gilsonite derivative,
from about 3% to about 15% of paraffin, and
from about 2% to about 10% of microcrystalline
waxes, said gilsonite derivative being the product
obtained by removing from gilsonite a predeter-
mined quantity of volatile constituents consti-
tuting at least about 2% but not exceeding about
5% by weight of the original gilsonite.

14. A bituminous composition for incorporation
in insulating compounds, which consists of from
about 80% to about 90% of a gilsonite derivative,
and from about 10% to about 20% of micro-
crystalline waxes and paraffin, the gilsonite de-
rivative employed being che product obtained by
removing at least -about 2% but not over about
5% by weight of volatile constituents from gil-
sonite and the amount of microcrystalline waxes
used being from sbout 14 to about 34 of the
amount of paraffin used.

15. A bituminous composition readily dispersi-

ble in vulcanizable compounds, which consists of
from about 83% to about 87% of a gilsonite de-
rivative obtained by heating gilsonite at a tem-
perature sufficiently high and for a period suf-
ficiently long to lower the softening point thereof
by about 15° P, and in which the balance is
microcrystalline waxes plus paraffin in the ratio
of from about 1 to 3 parts of microcrystalline
waxes for each 4 parts of paraffin.

16. A bituminous composition for incorporation
in vulcanizable insulating compounds, which con-
sists of from about 80% to about 90% of a gil-
sonite derivative uniformily blended with mate-
rial from the group consisting of microcrystalline
waxes and microcrystalline waxes plus paraffin in
sufficient quantities to cause the resulting com-
position to have a softening point in the vicinity of
205° F. and to be readily dispersible in vulcan-
izable insulating compounds, said gilsonite de-
rivative being the product obtained by removing
at least 2% but not exceeding 5% by weight of
volatile constituents from gilsonite.

17. A bituminous composition for incorporation
in insulating compounds, which consists of from
about 80% to about 909% of a gilsonite derivative
obtained by removing from gilsonite originally
having a softening point of about 270° F. sufficient
volatile material to cause the resulting product
to have a softening point of from about 250° P,
to about 260° F., and from about 10% to about
20% of microcrystalline waxes and paraffin, the
amount of microcrystalline waxes present being
from about ! to about 34 of the amount of
paraffin.

18. A bituminous composition for incorporation
in insulating compounds, which consists of about
80% to about 90% of a gilsonite derivative uni-
formly blended with from about 3% to about 15%
of paraffin and from about 2% to about 10% of
microcrystalline waxes, said gilsonite derivative
being the product obtained by removing about
3% by weight of the volatile constituents from
gilsonite and the paraffin and microcrystalline
waxes being present in such proportion as to
cause the resulting composition to have a soften-
ing point of about 205° F.

19. A bituminous composition for incorporation
in vulcanizable insulating compounds, which con-
sists of about 86.45% of a gilsonite derivative ob-
tained by distilling from gilsonite from about 2%
to about 5% of volatile material, uniformly blend-

ed with about 8.0% of paraffin, and about 5.55%

of microcrystalline waxes.

20. A bituminous composition for incorporation

in vulcanizable insulating compounds, which con-

5 sists of about 83.80% of a gilsonite derivative ob-

tained by distilling from gilsonite from about

2% to about 5% of volatile material, uniformly

blended with about 10.65% of paraffin, and about
5.55% of microcrystalline wazxes,

21. A bituminous composition for incorporation
in vuleanizable insulating compounds, which con-
sists of about 85.3% of a gilsonite derivative ob-
tained by distilling from gilsonite from about 2%
to about 5% of volatile material, uniformly blend-
ed with about 11.0% of paraffin, and about 3.7%
of microcrystalline waxes.

22. A bituminous composition for incorporation
in vulcanizable insulating compounds, which con-
sists approximately of 86.45% of a gilsonite de-
rivative obtained by distilling from gilsonite orig-
inally having a softening point of about 272° P.
volatile material to cause the resulting product
to have a softening point of about 256° F,, 8.0%
of paraffin, and 5.55% of microcrystalline waxes.

23. A bituminous composition for incorporation
in rubber and rubber-like insulating compounds,
which consists of from 83% to 89% of a gilsonite
derivative, and from 17% to 11% of paraffiin
plus microcrystalline waxes having melting points
of from about 150° F. to about 165° F., the gilsonite
derivative employed being natural gilsonite freed
of a quantity of volatile material equal to from
2% to 5% of its original welght and the amount
of microcrystalline waxes present in the com-
position being from about ¥, to about 34 of the
amount of paraffin present therein,

24. A bituminous composition for incorporation
in insulating compounds, which consists of st
least 80% of & gilsonite derivative, and in which
the balance is microcrystalline waxes and paraf-
fin in such proportions that the amount of micro-
crystalline waxes present is from about 1, to
about % of the amount of parafin and the re-
sulting composition is readily dispersible in vul-
45 canizable rubber and rubber-like insulating com-

pounds, said gilsonite derivative being the prod-

uct obtained by heating gilsonite at a tempera-

ture of from about 425° . to about 640° F. for g,

period sufficiently long to drive off about 3%
50 by weight of volatile material therefrom.

25. An electrical insulating compound having
a high resistance to deterioration by ozone and
sunlight, which comprises a vulcanizable mate-
rial of the group consisting of natural rubber,
rubber-like butadiene copolymers with other
monomers copolymerizable therewith, mixtures of
natural rubber and such rubber-like copolymers,
and rubber-like polyhaloprenes, and a quantity of
do-2 blended bituminous composition equivalent to

from about % to about 24 of the weight of the
vulcanizable material in the compound, said bi-
tuminous composition consisting of at least 80%
of a derivative of a natural, hard asphaltic ma-
¢5 terial originally having a softening point not ma-
terially exceeding ahout 475° F,, and in which the
balance is waxy material of the group consisting
of microcrystalline waxes and microcrystalline
waxes plus paraflin, the waxy material being pres-
70 ent in sufficient quantity to cause the resulting
ccmposition to have a softening point below about
240° F. and to be readily dispersible in vulcaniza-
ble insulating compounds, said derivative being
such an asphaltic material from which has been
5 removed a quantity of gaseous matter equal to
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at least 2% but not exceeding 5% of its original
weight.

26. An electrical insulating compound result-
ing from the vulcanization of a vulcanizable mix-
ture comprising frcm about 30% to about 55%
of a rubber-like butadiene-styrene copolymer,
and from about 10% to about 30% of a bitumi-
nous composition consisting of at least 80% but
not exceeding about 90% of a gilsonite derivative,
and in which the balance is waxy material of
the group consisting of microcrystalline waxes
and microerystalline waxes plus paraffin in such
proportion as to cause the resulting composition
to have a softening point below about 240° P.
and to be readily dispersible in vulcanizable in-
sulating compounds, said gilsonite derivative be-
ing natural gilsonite from which has been dis-
tilled substantially all materials that volatilize
at a temperature of about 450° F. whereby the in-~

sulating compound is substantially free of poros- ¢

ity caused by the evolution of volatile materials
from the gilsonite derivative during vulcanization
of the compound.

27. A vulcanizable electrical insulating com-
pound having a high resistance to deterioration
by ozone and sunlight, which comprises from
about 30% to about 55% of a rubber-like, buta-
diene-styrene copolymer, a quantity of a gilsonite
derivative equivalent to from about 26% to about
60% of the weight of said copolymer, a quantity
of paraffin equivalent to from about 1% to about
10% of the weight of said copolymer, and a quan-
tity of microcrystalline waxes equivalent to from
about 259% to about 7% of the weight of said
copolymer, said gilsonite derivative being the
product obtained by distilling from gilsonite from
about 2% to about 5% by weight of volatile mate-
rial originally present therein.

28. An electrical insulating compound, which
comprises a vulcanizable material of the group
consisting of natural rubber, rubber-like buta-
diene copolymers with other monomers copoly-
merizable therewith, mixtures of natural rubber
and such rubber-like copolymers, and rubber-
like polyhaloprenes; and a quantity of a blended
bituminous composition equivalent to from about
14 to about 24 of the weight of the vulcanizable
material in the compound, said bituminous com-
position consisting of at least 80% of a gilsonite
derivative obtained by removing from gilsonite
at least about 2% but not exceeding 5% by weight
of volatile matter originally present therein and
in which the balance is waxy material of the
group consisting of microcrystalline waxes and
microcrystalline waxes plus parafin in such pro-
portions as to cause the resulting bituminous
composition to have a softening point below about
240° F. and to be readily dispersible in the com-
pound.
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29. The method of making electrical insulating
compounds, which comprises blending with from
about 80 to about 90 parts of a gilsonite derivative
from about 20 to about 10 parts of microcrystal-
line waxes and paraffin in such proportions as to
cause the resulting blended bituminous compo-
sition to have a softening point materially below
240° F., said gilsonite derivative being the prod-
uct obtained by distilling from gilsonite originally
having a softening point of about 270° F. sufficient
volatile matter to cause it to have a softening
point of from about 250° F. to about 260° F., in-
corporating the blended bituminous composition
uniformly in a vulcanizable electrical insulating
compound in which the vulcanizable constituent
is a rubber-like, butadiene-styrene copolymer,
and vulcanizing the resulting compound, the bi-
tuminous composition comprising from about
10% to about 30% of the insylating compound
and the copolymer comprising from about 30%
to about 55% thereof.

30. A bituminous composition for incorporation
in vulcanizable compounds, which consists of at
least 80% of a derivative of a natural, hard as-
phaltic material originally having a softening
point not materially exceeding about 475° F., and
in which the balance is waxy material of the
group consisting of microcrystalline waxes and
microcrystalline waxes plus paraffin, the waxy
material being present in sufficient quantity to
cause the resulting composition to have a soften-
ing point below about 240° F. and to be readily
dispersible in vulcanizable insulating compounds,
sald derivative being such an asphaltic material
from which has been removed a quantity of
gaseous matter equal to at least 2% but not ex-
ceeding 5% of its original weight,

THOMAS K. COX.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS.

Number Name Date
362,076 [€717) « May 3, 1887
415,864 [€71100) « R Nov. 26, 1889
877,888 Forrest weecmmmeeee Jan, 28, 1908

2,069,314 Huntetal, (o —_.__ Feb. 2, 1937

2,299,144 Heritage et al. ——__..- Oct. 20, 1942

OTHER REFERENCES

Journal of Research, Bureau of Standards, vol.
31, September 1943.

Fisher: Ind. & Eng. Chem., Aug. 1939, page 942.

Abraham: “Asphalts and Allled Substances,”
4th ed., pages 230, 484, pub. by D. Van Nostrand
Co., New York, 1938.




