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This invention relates generally to improve 
ments in electric cables and more speci?cally to 
an improvement in synthetic jacketing compo 
sitions therefor that will retain their desired 
physical properties over a wide temperature 
range, which under conditions of use does not 
adversely aifect the cable dielectric and which 
can be processed with relative case. 

In the transmission of electrical energy, it has 
been found that many dielectric materials, sat 
isfactory at low frequencies, are unsuitable for 
use higher frequencies with the result that 
most of the cables intended for such use are now 
insulated with polymerized alkenes and in par 
ticular with polyethylene. The present inven 
tion is concerned with a protective jacketing 
composition intended for use with this type of 
insulated cable. 
The ?gure of the drawing shows in cross sec 

tion a typical electric cable comprising a strand 
ed inner conductor l, a polymerized alkene cable 
insulation 2 surrounding the inner conductor I, 
a braided outer conductor 3, and a protective 
jacket :3; and the ?gure is referred to for expla 
nation of the advantages of the present inven 
tion over cable jacketing of the prior art. 
Polymerized vinyl chloride or copolymers of 

vinyl chloride and vinyl acetate, when plasticized 
to insure satisfactory ?exibility in the compo 
sition while maintaining adequate physical prop 
erties at elevated temperatures, have been found 
useful as protective jacketing materials for elec 
trical apparatus, particularly cables, and espe 
ciaily cables used in the transmission of high 
frequency energy. However, it has been found 
that with time, especially at elevated operating 
temperatures, plasticizing agents commonly used 
for this purpose tend to migrate from the jacket 
ing composition 4 through the outer braided con 
ductor 3 into the cable insulation 2 with resultant 
loss of ?exibility of the jacket and, because of 
the polar nature of the plasticizing agent, to 
cause deterioration of the electrical insulating 
properties of the cable insulation 2 leading to an 
increase in the electrical losses thereof. 

It is known in the prior art that polyvinyl 
chloride or copolymers thereof with vinyl ace 
tate may be plasticized ‘by the addition of a pol-y 
ester of a speci?c composition and molecular 
weight, such as for example the sebacic acid ester 
of propylene glycol of molecular weight. approx 
imately 2000, to give compositions which are free 
from this migration problem. Such compositions 
are limited in their application to cable struc 
tures, however, by virtue of their lack of low tem-r 
perature ?exibility. It is also known that. im 
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provement in ?exibility of these compositions 
at low temperatures, without aifecting adversely 
the polyalkene primary dielectric, may be accom 
plished by the addition of a solid rubbery copoly 
mer of acrylonitrile and butadiene, such as a co 
polymer of about 26 per cent by weight of acrylo 
nitrile and about '74 per cent by weight of buta 
diene. It is to ‘be understood that when reference 
is made herein to a copolymer of acrylonitrile 
and butadiene, it means a copolymer of these 
materials which at room temperature is a solid 
or rubbery mass and furthermore that this co 
polymer, prior to being incorporated with other 
components of the invented mixture, is cold 
milled with a minor proportion, say less than 
about 5 per cent by weight of the copolymer, of 
an antioxidant such as phenyl-beta-naphthyl 
amine and/or an alkyl-substituted phenol such 
as a ditertiarybutyl phenol, for example, 2,6-di 
tertiarybutyl-p-cresol, sold under the trade name 
of Deenax. The acrylonitrile~butadiene copolymer 
is incorporated into the mixture of plasticized 
vinyl chloride or plasticized copolymer of vinyl 
chloride and vinyl acetate by milling or equiva 
lent operations conventional in this art to pro 
duce a homogeneous mass. Such a prior art 
jacketing composition will improve the ?exibil 
ity of the composition at lower temperatures over 
cables protected with a polymerized vinyl chlo 
ride or copolymerized vinyl chloride and vinyl 
acetate, plasticized solely with a polyester, but 
the process of manufacture, particularly as re 
gards temperature of mixing, is extremely crit 
ical. These limitations make it dif?cult to meet 
the desired high temperature performance while 
consistently maintaining low temperature ?exi 
bility of —40° C. 

It is to be clearly understood that throughout 
‘ the speci?cation and subjoincd claims all tem 
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perature and ?exibility measurements referred 
to were made as described in the exceptions to 
Speci?cation Jan C-l'Z-A dated January 9, 1950, 
especially paragraph F-B (cold bending test). 
An object of this invention, therefore, is to pro— 

vide a cable jacketing composition which will 
retain its flexibility without cracking or shatter 
ing‘ at lower temperatures than compositions 
heretofore available, i. e., to temperatures of the 
order of ~45° C., and which will not adversely 
affect the electrical properties of the cable insu 
lation during operation at the ordinary or ele 
vated temperatures normally encountered in use 
and which can be processed without critical lim~ 
itations as to temperature. 
Pursuant to this invention, a jacketing mate 

rial having the desired properties is produced by 
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incorporating into the aforesaid prior art com 
position of polymerized vinyl chloride or oopoly 
mers of vinyl chloride with vinyl acetate, con 
taining approximately 5 per cent by Weight of the 
vinyl acetate, plasticized by the addition of a 
polydicarboxylic acid, ester of a glycol, such as 
the sebacic acid ester of propylene glycol having 
a molecular weight of approximately 2000, and a 
copolymer of acrylonitrile and butadiene such as 
a copolymer of about 26 per cent by weight of 
acrylonitrile with about 74 per cent by Weight of 
butadiene, a small per cent of low molecular. 
weight polybutene, i. e., polybutene having a mo 
lecular weight of 10,000 to 12,000 and dibasic lead 
phosphite and basic silicate of white lead. The 
low molecular polybutene may be present in the 
mixture in a proportion within the range of 2 to 
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5 per cent by weight based on the total weight, ’ 
the optimum proportion being about a per cent by 
weight. This amount is highly critical as an ex 
cess of low molecular weight polybutene will 
cause an excess of softening of the jacketing com 
position at high temperatures. The dibasic lead 
phosp-hite may be present in the mixture in a pro 
portion within the range of 2 to e per cent by 
weight based on the total weight, the optimum 
proportion being about 3 per cent. The basic 
silicate of white lead may be present in the mix 
ture in a proportion within the range of 2 to 5 
per cent by weight based on the total weight, the 
optimum proportion being about 4 per cent by 
weight. A typical composition embodying the 
principles of this invention is a homogeneous 
mixture of the following materials in substan 
tially the indicated proportions by weight, based 
on the total weight or" the mixture. 

Parts 
Copolyiner of vinyl chloride and vinyl ace 

tate _________________________________ __ 33 

Copolymer of acrylonitrile and butadiene__ 33 
Polyester of propylene glycol and sebacic 

acid ________________________________ __ 23 

Basic silicate of white lead _______________ __ 3.7 

Dibasic lead phosphite __________________ __ 3.0 

Low molecular weight polybutene ________ __ 4.0 

Lubricant (stearic acid) ________________ __ 0.3 

Pigment (micronex beads) ______________ __ 0.3 

Anti-oxidant (Deenax) _________________ __ 0.3 

The composition formulated as above retains 
its ?exibility at temperatures down to -a5° C. 
without shattering or cracking under normal ?ex 
ure at such temperatures, and, when applied as a 
jacketing material to polyethylene insulated 
cable, no detectable migration occurs of compo 
nents of the jacketing composition into the cable 
either at ordinary operating temperatures or 
higher temperatures normally encountered in 
use. 

While the above speci?cally described composi 
tion represents a material having optimum prop 
erties, the principles of this invention may be em 
bodied by formulating compositions in which the 
components are present in any proportion lying 
within the ranges indicated below: 

Parts 
Copolymer of vinyl chloride and vinyl ace 

tate _______________________________ __ 30-35 

Copolymer of acrylonitrile and butadiene- 30-35 
Polyester of propylene glycol and sebacic 

acid _______________________________ __ 20-25 

Basic silicate of white lead ____________ __ 21/2-5 
Dibasic lead phosphite ________________ __ 2-4 

Low molecular weight polybutene ______ __ 2-5 

The remaining components of this mixture, 1. e., 
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4: l 
the lubricant, pigment, and anti-oxidant may be 
present in proportions slightly different from 
those given in the speci?c example above or may 
be entirely eliminated from the mixture as will 
be understood by those versed in this art. 

It is to be understood particularly that the 
acrylcnitrile-butadiene copolymer, the basic sili 
cate of White lead, the dibasic lead phosphite, and 
the low molecular weight polybutene are present 
only within the range of proportions indicated 
in mixtures embodying the principles of this in~ 
vention. These limitations are critical limita 
tions in the sense that if the amount of these 
components in the mixture exceed the limits 
speci?ed above, its resistance to elevated temper 
atures is deteriorated without any advantage be 
ing gained with respect to low temperature ?exi 
bility, and the processing becomes more critical. 

I claim: 
1. An electrical cable for use in the transmis 

sion of high frequency electrical energy that in? 
cludes conductors and a polyalkylene dielectric, 
characterized that the cable includes a pro 
tective jacketing composition which retains its 
flexibility at operating temperatures down to 
—45° C., does not by migratory effects adversely 
alter the electrical properties of the cable dielec 
trio‘ and may be processed without critical tem 
perature limitations, said jacketing composition 
being comprised of a substantially homogeneous 

or" the following materials in approxi 
mately the proportions by weight indicated: 

Parts 
Copolymer of vinyl chloride and vinyl 

acetate ___________________________ __ 30-35 

Copolymer of acrylonitrile and butadi 
ene ______________________________ __ 30-35 

Polyester of propylene glycol and sebacic 
acid ______________________________ __ 20-25 

Basic silicate of white lead ____________ __ 21/2-5 
Dibasic lead phosphi'te _______________ __ 2-4 

Low molecular weight polybutene ______ __ 2-5 

2. An electrical cable for use in the transmis 
sion of high frequency electrical energy that in 
cludes conductors and a polyalkylene dielectric, 
characterized in that the cable includes a pro 
tective jacketing composition which retains its 
flexibility at operating temperatures down to 
—ll5° C., does not by migratory effects adversely 
alter the electrical properties of the cable dielec 
tric, and may be processed without critical tem 
perature limitations, said jacketing composition 
being comprised of a substantially homogeneous 
mixture of the following materials in approxi 
mately the proportions ‘by weight indicated: 

Parts 
Copolymer of vinyl chloride and vinyl ace 
tate _________________________________ __ 33 

Copolymer of acrylonitrile and butadiene__ 33 
Polyester of propylene glycol and sebacio 

acid __ _ _____ __ ___ 23 

Basic silicate of white lead ______________ __ 3.7 
Dibasic lead phosphite _________________ __ 3.0 

Low molecular weight polybutene _______ __ 4.0 
Lubricant _____________________________ __ 0.3 

Pigment _________ -l __________________ _'__ 0.3 

Anti-oxidant ______ __-_ _________________ __ 0.3 

3. A synthetic jacketing composition for cables 
comprising a homogeneous mixture of the fol 
lowing materials in approximately the propor 
tions by weight indicated: 

Parts 
» Copolymer of vinyl chloride and vinyl 

75 acetate __________________________ __ 30 
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Parts 
Coplymer of acrylonitrile and butadiene- 30 -35 
Polyester of propylene glycol and sebacic 
acid _____________________________ _~ 20 —25 

Basic silicate of white lead __________ __ 21/2—5 
Dibasic lead phosphite ______________ __ 2 -4 
Low molecular weight polybutene ____ __ 2 -5 

4. A synthetic jacketing composition for cables 
comprising a, homogeneous mixture of the fol 
lowing materials in approximately the propor 
tions by weight indicated: 

Parts 
Copolymer of vinyl chloride and vinyl ace 
tate __ 33 

Copolymer of acrylonitrile and butadiene_- 33 

10 

6 
Parts 

Polyester of propylene glycol and sebacic 
acid __ _ ___ 23 

Basic silicate of white lead ______________ __ 3.7 
Dibasic lead phosphite _________________ __ 3.0 
Low molecular weight polybutene _______ __ 4.0 

Lubricant _____________________________ __ 0.3 

Pigment ______________________________ __ 0.3 

Anti-oxidant __________________________ __ 0.3 

ARTHUR J. WARNER. 
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