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MANUFACTURE 
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Jersey, a corporation of New Jersey 

Application September 24, 1940, Serial No. 358,159 

(Cl. 174-103) 7 Claims. 

This invention relates to an improved ?exible 
type of portable electric cable and to the method 
of manufacturing the same. The outstanding 
feature of novelty resides in the provision of a 
power cable for the transmission of electric cur 
rent, comprising a plurality of insulated con 
ductors enclosed within a body of moldable or 
extrudab-le insulating material such as rubber 
or the like, with a sheath of ?brous elastic mate 
rial interposed between the insulated conductors 
and the moldable insulating material, which 
?brous material is characterized by an inherent 
ability to stretch an appreciable extent so that 
it may be forced without rupture into the inter 
stices or valleys between the conductors, upon 
vulcanization or other heat treatment of the 
moldable insulating material enveloping the 
assemblage. ' 

An object of the invention is to provide an im 
proved power cable and method of manufacture 
which will result in the production of a cable 
adapted to be repeatedly ?exed and subjected 
to torsional stresses without damaging the in 
sulation of the individual conductors of the 
cable. 
In carrying out the invention, I assemble a 

plurality of insulated conductors in juxtaposition 
to one another by any conventional cabling 
operation. I then apply to the assemblage a 
wrapping of crepe material such as crepe paper, 
which is characterized by a considerable inherent 
elasticity or ability to stretch an appreciable ex 
tent without rupture. Such an assemblage is 
then covered with a body of rubber either by an 
extrusion operation, a molding operation, or 
other conventional method of enveloping con 
ductors. Thereupon the rubber body is vul 
canized. Upon vulcanization, the mass of rub 
ber expands inwardly, thus stretching the crepe 
material and pressing it into the valleys between 
the adjacent assembled conductors. The sheath 
of crepe paper or its equivalent forms a non 
adherent sheath which is interposed between 
the insulated conductors and the body of in 
sulation and in effect constitutes a slip belt. 
The use of crepe material such as crepe paper 
or its equivalent in this environment is of im 
oortance since the corrugated texture of such 
crepe material for a given weight per unit of 
length of tape provides considerably more bulk 
or volume than that of fabric tape, plain paper, 
kraft paper, varnished cambric, or other ?brous 
or textile wrapping materials heretofore used. 
The present invention, while not limited there 

to, is well suited for use in cables of the type 
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having metallic shielding and particularly so 
where ground conductors are incorporated in the 
cable in electrical contact with such shielding, 
The invention will be fully apparent from the 

following detailed disclosure and the appended 
claims when read in connection with the accom 
panying drawing. 

In the drawing, Figure 1 is an elevation with 
portions broken away to reveal the interior struc 
ture of the cable. 

Figure 2 is a cross-sectional view showing a 
plurality of conductors assembled in juxtaposi 
tion and surrounded with a sheath of elastic 
material such as crepe paper or its equivalent. 

Figure 3 is a cross-sectional view on line 
III-III of Figure 1, through a completed cable 
made in accordance with, and embodying fea 
tures of, the present invention. 

Figure 4 is a detail view of a length of crepe 
material. " ‘ 

Referring in detail to the drawing, the numeral 
2 indicates conductor . usually composed of 
stranded copper wires; Each conductor 2 is pro 
vided with a layer of insulation 4, and the sev 
eral conductors are cabled together so as to lie 
in juxtaposition either parallel to one another or‘ 
helically intertwisted. ,The insulation‘ 4 sur 
rounding each conductor may be of a conven 
tional rubber-like material, varnished cambric, 
paper, or other materials commonly used in the 
art. 
trated, over the insulation 4 of each conductor 
there is provided a cover 6 of woven or braided 
?brous material. This cover 6 may, if desired, 
be colored so as to provide for identi?cation. 
Surrounding each cover 6 there may be provided 
a metallic shield in the form of a tape or braid, 
adapted to reduce electrostatic stresses and to ' 
provide a safe and continuous ground con 
nection. . 

The several juxtaposed insulated conductors 
are cabled together, for example, in the form 
of a 3-conductor cable shown in the drawing. 
In the event that additional ground capacity is 
required, a plurality of grounded conductors ID 
are assembled in the valleys or interstices formed 
between the adjacent conductors, as shown. 
Figure 2 illustrates a step in the method of 

production wherein a plurality of juxtaposed 
electric conductors carrying metallic shielding 
have been arranged with the ground conductors 
H) in electrical contact therewith and wherein 
the assemblage has been enclosed with a belt or 
sheathing of crepe material such as indicated 
at l2. In practice, it has been demonstrated that 

In the embodiment of the invention illus- ' 
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‘excellent results are obtained" by the utilization 
of crepe paper for this sheath, since it has in 
erent characteristics which enable it to partake 
of considerable elongation without rupture. 
However, instead of using crepe paper. other 
material characterized by a corrugated surface 
endowing the same with bulky and elastic quali 
ties, may be used with equally good results. The 
belt or sheath of’ corrugated or crepe material 
is slightly tensioned where it spans the valleys 
between adjacent conductors or between the con 
ductors and ground conductors in those cases 
where ground conductors are used. The crepe 
sheath as shown in Figures 1 and 2 constitutes 
a helical wrapping; thus it is tensioned in the 
direction of its length across said valleys. 
After application of the crepe, ‘tape or cor 

rugated ?brous material which is tensioned over 
the assemblage, a jacket M of rubber or equiva 
lent insulating material is extruded,'molded, or 
otherwise placed over the assemblage. There 
upon the assemblage is vulcanized. The vul 
canizing step develops a pressure which forces 
the body or’ rubber insulation inwardly against 
the crepe sheath. Because of its inherent char 
acteristics, this crepe sheath stretches to such 
an extent that it is forced inwardly into the 
valleys between the conductors or between the 
ground wires I 0 and the adjacent conductors, 
as shown in section in Figure 3. Thus the crepe 
material is made to conform closely to the con 
tour of the assembled conductors and ground 
wires. Since the crepe paper or equivalent 
sheath is forced inwardly. into the valleys, the 
mass of insulated material I4 constituting the 
outer mass of insulation is also forced inwardly 
and thus eliminates the necessity of providing 
additional separate ?llers such as were frequent 
ly required ‘heretofore. ~ > 

The novel cable described- having incorporated 
between the outer mass of insulation and the 
individual insulated conductors, the relatively 
bulky elasticcreped .layer provides an assem 
blage wherein the conductors are free to creep 
with relation to each other and in relation to‘ 
the over-all body of insulation. This endows 
the assemblage with long life and great ?exi 
bility, and permits easy handling in service. 
Conventional types of tape heretofore used, 

if used as a separating medium between con 
ductors, will not possess the necessary char 
acteristics. 

under the pressure developed in vulcanization 
of the jacket, or will not permit the necessary 
?ow of rubber to properly ?ll the valleys be 
tween adjacent assembled conductors. On the 
other hand, when the crepe ?brous material is 
used in accordance with the teachings of the 
present invention, tests have shown that a com 
plete ?lling of the valleys or interstices between 
adjacent conductors is obtained without rupture 
and at the same time the desirable freedom of 
relative movement of the conductors is obtained 
without sacri?cing sturdiness or other necessary 
qualities. The crepe tape can be applied by con 
ventional cabling or wrapping methods and by 
conventional types of machinery. Thus under 
the present invention an improved result is ob 
tained without materially increasing the cost of 
production. It is also to be borne in mind that > 
the crepev paper used'for the belting envelope 

‘is obtainable from stock sources of supply and 
hence its use does} not materially increase pro-v . 
duction costs. 
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Wherever rubber or equivalent insulating ma 

terial is‘ referred to herein, I may utilize any 
thermo setting or thermoplastic material or syn 

-thetic material having a rubber-like elastic na 
ture. > 

While I have described quite precisely the 
embodiment of the invention illustrated and the 
speci?c steps in its methods of production, it 
is to be understood that the drawing and de 
scription are to be interpreted in an illustrativev 
rather than in a limiting sense, since various’ 
modi?cations may be made by those skilled in 
the art without departure from the invention 
as de?ned in the appended claims. 

I claim: ‘ 

1. A cable for transmission of electric current 
consisting of a plurality of adjacent insulated 
conductors cabled together with valleys between 
them, a body of crepe material enveloping said 
conductors and having portions disposed in the 
valleys, an outermost jacket of thermoplastic in-v 
sulating material ‘having inwardly extended por 

~ tions holding parts of the crepe material in posi 
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tion in the valleys between said conductors, ‘the 
said crepe material being tensioned in said valleys 
to an appreciable extent as a result of being 
forced inwardly by said outer body of insulating 
material substantially as described. 

2. A cable for transmission of electric current 
consisting of a plurality of adjacent insulated 
conductors cabled together in- contact with one 
another with valleys between them, a body of 
crepe paper enveloping the conductors and hav-' 
ing portions thereof distorted inwardly into the 
valleys, an outermost jacket of rubber having 
inwardly extended portions holding parts of the 
crepe paper-in said position in the valleys, the 
said crepe paper being characterized by an in 
herent ability to stretch an appreciable extent 
without rupture so that it may be forced inwardly 
into the valleys by said outer jacket of rubber 

‘ substantially as described. - 

3. A cable for transmission of electric current 
"consisting of a plurality of adjacent insulated 
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Practice has demonstrated that the i 
‘use of conventional tapes will either rupture 
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conductors cabled together in contact with one 
another with valleys between them and enclosed 
with freedom for relative movement Within a body 
of rubber, a sheath of corrugated ?brous mate-i 
rial tensioned around said insulated conductors 
and having portions projecting into the valleys 
between said conductors and held in tension in 
said valleys by respective portions of the rubber 
body which extend inwardly and partially occupy 
said valleys. - 

4; A cable for transmission of electric current 
consisting of a'plurality of adjacent insulated 
conductors cabled together in contact with valleys 
between them, a metallic shield enveloping each 
conductor, a metallicground strand contacting 
said shields, a sheath ofrcrepe paper tensioned 
around and enclosing said shield, said conductors 
and said ground strand, and a body of rubber 
surrounding the assembly'and having portions 
extending into the valleys‘formed at the inter 
sections of said conductors and said ground 
strands so as to hold portions of the sheath in 
tension in said valleys. - 

5. In the manufacture of cables for the trans 
mission of electric current, the method which 
comprises assembling a plurality of insulated con 
ductors, applying helically about said conductors 
a sheath of corrugated ?brous material charac 
terized by an inherent ability to stretch an ap 
preciableextent without rupture, enclosing all 
the described components ‘in a body of vulcaniz 
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able insulation in such manner that it comes in 
direct contact with‘ said sheath, and vulcanizing 
the latter and thus forcing the sheath of crepe 
material into the valleys between said conduc 
tors. - ' 

6. In the manufacture of cables for the trans 
mission of electric current, the method which 
comprises cabling together a plurality of insulated 
conductors, applying thereto a sheath of crepe 
paper possessed of substantial elastic properties, 
extruding a mass of rubber around the com 
ponents mentioned and in direct contact with 
said sheath and vulcanizing said rubber mass to 
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thus force the said- crepe paper sheath inwardly 
into the valleys between said conductors. 

7. In the manufacture of cables for the trans 
mission of electric current, the method which 
comprises cabling together a plurality of insulated 
conductors, helicaily tensioning a tape of crepe 
paper around the cabled conductors, extruding 
a mass of rubber into direct contact with said 
sheath to thus envelop the same, and vulcanizing 
said rubber mass, thus forcing the sheath of 
crepe material radially inward into the valleys 
between said conductors. 

' JAMES J. MORRISON. 


