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[ 5 7] ABSTRACT 
An elongated, uncoiled stretchable and retractable 
cable is formed with the capability of stretching sev 
eral times its relaxed length and returning to its re 
laxed length without being damaged by. having inner 
and outer conductors helically wrapped with opposite 
lays or serves which may move relative to each other 
without becoming interlocked as in a braided con 
struction. More speci?cally, the inner one of the con 
ductors is helically wrapped in one direction about 
and along a central, elastomeric core and the outer 
conductor is helically wrapped along and circumferen 
tially about the inner conductor but in an opposite di 
rection. In a similar manner, an outer conductor shield 
for a coaxial cable may be formed of conductors 0p 
positely laid and helically wrapped about an elasto 
meric layer separating the shield conductors from the 
interior conductors. Good resistance to ambient and 
environmental conditions as well as good stretchability 
and retractability are provided by using thermoplastic, 
elastomeric polyurethane as the material for the inner 
central core, the insulating layer and an outer protec 
tive sheath. ' 

2 Claims, 1 Drawing Figure 
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STRETCHABLE CABLE 

This invention relates to uncoiled, stretchable and 
retractable cables which when stretched from a relaxed 
condition may elongate to several times their relaxed 
length and which are capable of returning to the re 
laxed length and diameter with release of tension 
thereon without deleterious effects on the electrical 
and physical properties of the cable. 
Stretchable and ?exible cables are used in a number 

of various environments and applications where elon 
gation and retraction to the original relaxed state with 
out damage is a necessary requirement. Typical appli 
cations for such cables include retractable cords, in 
strument cable for atomic energy tests, power tools, mi 
crophones, mobile radio, and other electrical commu 
nication applications. ‘Often it is desired that the cable 
stretch as much as, for example, 300 percent relative 
to its original, relaxed length and that the cable return 
to its relaxed original length without any substantial 
damage to the electrical and physical characteristics of 
the cable. 
One form of uncoiled, stretchable cable is made with 

a central elastic core thread about which is braided me 
tallic conductor strands and ?nally an outer protective 
insulating sheath is formed over the braided conductor 
strands. The stretchability of cables of this kind is lim 
ited by the braided conductors moving and becoming 
interlocked with one another after a predetermined 
amount of stretch; any further stretching may cause 
damage to or breakage of one of the interlocked con 

‘ ductors. 

More recently, it has been suggested that stretchable 
cables be formed with the electrical conductor formed 
as a solid metallic conductor, a single helically wound 
wire, or a plurality of wires braided together as above 
described. The cable also includes an internal “diame 
ter building material" layer formed of twisted nylon 
threads braided in a manner in which the threads bunch 
up while in a relaxed state and which is provided in the 
cable for the purpose of aiding elongation of the cable 
during stretching. When tensioned, the diameter build 
ing material is stated to reduce in diameter to a greater 
extent than solid materials thereby providing an addi 
tional diameter reduction ratio and a greater ability to 
elongate. 
According to another recent suggestion, the inner 

stretchable core has been eliminated and the inner cen 
tral portion of the cable is formed with an inner con 
ductor wire having formed with parallel helices or with 
cross woven wires. The outer conductor shield of this 
coaxial cable may be similarly formed with wire having 
parallel helices or with cross woven wires. Thus, both 
these recent suggestions include the use of braided con 
ductors for the shield which results in the possibility of 
conductors interlocking and becoming damaged when 
the cable is stretched. } 

Known cables of the uncoiled stretchable kind use 
woven fabric or thermosetting plastics for the outer 
protective sheath, but these sheaths deteriorate with 
age at too fast a rate for some applications. Thus, there 
is a need for a cable having a highly stretchable and 
contractable sheath material which does not readily 
lose its effectiveness with aging and which also has 
good oil resistance, fuel resistance, tear resistance, 
abrasion resistance, ozone resistance and weather resis 
tance. 
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2 
Accordingly a general object of the invention is to 

provide as contrasted with the prior art cables of the 
foregoing kind, a new and improved stretchable, rc 
tractable and uncoiled cable. 
Other objects and advantages of the invention will 

become apparent from the following detailed descrip 
tion taken in connection with the accompanying draw 
ing in which: , 

FIG. 1 is a perspective view, with parts broken away, 
of a portion of a cable constructed in accordance with 
the invention. 
As shown in the drawings for purposes of illustration, 

the invention is embodied in an uncoiled stretchable 
cable 11 having a capability ofstretching longitudinally 
from its original relaxed length to an extent at least 
greater than‘ double its own length and, in the illus 
trated and described cable to 300 percent greater than 
its relaxed length. The cable 11 also is capable of re 
turning upon release of tension forces to its original re 
laxed length and diameter without any substantial 
change in its electrical or, physical characteristics, it 
being realized that after considerable stretching and re 
tracting operations that the cable may not return pre 
cisely to its original relaxed length. 

In accordance with the invention, the extensibility of 
the cable 11 is improved by wrapping electrical con 
ductors l3 and 15 with a non-braided generally heli 
cally wrap about a central extensible core 17 with the 
conductors l3 wrapped with a lay or serve of a first di 
rection and the conductors l5 wrapped with an oppo 
sitely directed lay or serve. Because the inner andouter 
conductors l3 and 15 are not woven as in braided, 
prior art stretchable cables, the conductors l3 and 15 
are free to shift relatively to each other without becom 
ing interlocked, interlocked conductors may damage 
one another with additional stretching ofthe cable. The 
inner and outer conductors are wound in opposite di 
rections which have'an effect of being crossed over 
without actually being interwoven as in the case of a 
braid. This method allows reduced inductance as com 
pared to a conductor composed of a single serve (one 
direction only). This double serve also does not have 
the disadvantage of a braid whose strands are inter 
locked thereby interfering with extension and retrac 
tion. The illustrated cable 11 is of the coaxial kind and 
further includes a stretchable and contractable insulat 
ing layer 18 about the inner and outer conductors l3 
and 15. Inner and outer shield conductors 1,9 and 21 
are also wrapped generally helically with opposite lays 
on the insulating layer 18 to provide good extensibility 
for the shield conductors. An outer sheath 23 of ?exi 
ble, stretchable and contractable elastomeric material 
protects and surrounds the shield conductors. 

Also, in accordance with another aspect of the inven 
tion, the inner core 17, insulating layer 18, and outer 
sheath 23 are formed of elastomeric, thermoplastic ma 
terials preferably a plastic, such as an elastomeric form 
of polyurethane, to reduce the effects of aging found 
with thermosetting materials usually used for stretch 
able cables and to provide the high elongation and re 
silience desirable for highly stretchable cables. Such 
elastomeric, thermoplastic materials also provide, as 
contrasted to commonly used thermosetting cable ma 
terials, increased cut through resistance, oil resistance, 
fuel resistance, tear resistance. ozone resistance, abra 
sion resistance, and weather resistance. Such a cable 11 
may be formed of relatively small‘diameter yet with 
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good ?exibility, stretchability and resistance to dam 
age. 
Referring now in greater detail to the illustrated em 

bodiment of the invention, the inner core 17 may be an 
elongated rod, circular and solid in cross section and 
may be formed of elastomeric polyurethane having 
high resiliency and stretchability. Good results with 
elongation of 300 percent or more have been obtained 
using thermoplastic polyurethane as the core material. 
It is to be understood that other materials and various 
sizes of an inner core may be used and that the pre 
ferred materials (and the dimensions given hereinafter) 
are by way of example only and not by way of limita~ 
tion. For example, styrene-butadiene may be used as 
the elastomeric material for the sheath, core, and insu 
lating layer. . 

The inner set of electrical conductors 13 are wrapped 
helically around the central core 17 and against an 
outer surface 25 of the core 17 and the inner conduc 
tors 13 extend longitudinally along the core with a 
given lay, which is a counterclockwise lay as viewed 
from the left, exposed end of the cable 11 in FIG. 1. In 
this illustrated cable, approximately 24 conductors 13 
of a 36 AWG size are helically wrapped about the cen 
tral core 17 which is 0.125 inches in diameter. The 
pitch distance for the helix of the inner conductors is 
about .15 inch. With stretching of the cable 11 to about 
300 percent of its relaxed length, the outer diameter of 
the conductors 13 reduces substantially from its 0.135 
inch relaxed diameter. The conductors 13 may be 
formed of solid wire or copper, aluminum or other ma 
terial or they may be formed with multiple strands and 
they may be varied considerably in size depending on 
the ultimate use and requirements for the cable. 
The preferred outer conductors 15 are identical in 

size and number to that of the inner conductors 13 but 
wrapped with the opposite hand helix, viz. clockwise as 
viewed from the left exposed end. in FIG. 1. The outer 
conductors 15 are helically wound around and along 
the outer surfaces of the inner conductors 13 and are 
free to shift therealong during extension or contraction 
as well as when bending the cable about a small radius 
turn or bend. The sliding of the outer conductors 15 
relative to the inner conductors 13 provides a freedom 
not possible with braided conductors in which the con 
ductors become interlocked upon being stretched to a 
given extent. Also, the non-interlocking of the inner 
and outer cables eliminates the problem of kinking of 
conductors which sometimes occurs if crossed over 
conductors fail to properly return during the relaxation 
of the tension on the cable. Also, as above explained, 
the conductors 13 and 15 do not present the conductor 
inductance as in unidirection single, spiral, served con 
structions. In the illustrated cable, the forty-eight con 
ductors 13 and 15 cover the entire peripheral surface 
of the core 17 with conductors. 
When the cable 11 is of the coaxial kind, as illus 

trated, the insulating layer 18 separates the conductors 
l3 and 15 from the shield conductors 19 and 21. In this 
instance, the insulation layer 18 is a continuous cylin 
der or tube laid or otherwise formed on the outer sur 
face of the conductors 15. Preferably, the insulating 
layer 18 is also formed of a highly ?exible, stretchable 
and retractable, thermoplastic, elastomeric material 
such as, for example, polyurethane. The illustrated in 
sulating layer 18 is approximately 0.040 inch thick and 
has an outer diameter of about 0.225 inch. This is in 
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4 
contrast to the illustrated outer sheath which has a wall 
thickness of 0.030 inches. 
The inner shield conductors 19 are wrapped gener 

ally helically around and along the outer surface 27 of 
the insulating layer 18 and with a counterclockwise lay, 
as viewed in FIG. 1. In this instance, the inner set of 
conductors 19 are formed of 32 conductors of a 30 
AWG size and are helically wrapped with a pitch dis 
tance of about 0.25 inch. The outer diameter din1en~ 
sion for the shield conductors is about 0.250 inches. 
The outer shield conductors 2| are, in this instance, 
identical in size and kind and are helically wrapped in 
the same manner but with a clockwise lay as the inner 
shield conductors 19. The outer shield conductors 21 
are wrapped on the outer surfaces of the inner shield 
conductors l9 and are free to move relative thereto 
with elongation and contraction of the cable. In the il 
lustrated embodiment of the invention, the 64 shield 
conductors 19 and 21 cover the entire peripheral sur 
face of the insulating layer 18. 
The cable 11 is completed with the provision of the 

outer shield jacket orsheath 23 surrounding the heli 
cally wrapped outer shield conductors 21 to protect 
and insulate the interior component of the cable 11. 
The preferred elastomeric material for the outer sheath 
is a thermoplastic, elastomeric polyurethane which is 
preferably of the same material as that of the center rod 
17 and the insulation layer 18. Such polyurethane has 
been found to have several times the physical proper 
ties of thermosetting compounds used heretofore par 
ticularly as to tensile elongation, hardness, oil resis 
tance, fuel resistance, tear resistance, abrasion resis 
tance, ozone resistance and weather resistance. The il 
lustrated sheath 23 has a relaxed outer diameter of 
0.310 inches. When elongated to about 300 percent of 
its relaxed length, the outer diameter of the sheath is 
reduced to 0.1 inch. Upon release ofthe tension forces. 
the sheath expands to approximately its original diame 
ter and the cable returns to its original relaxed length. 
As the conductors l3 and 15 are wound in oppostie di 
rections, forces tending to kink them during return 
from a stretched to a relaxed condition are more bal 
anced than are forces encountered when conductors 
are wound in a single direction and are allowed to re 
turn from a stretched to a relaxed condition. 
While the extensible core 17 is formed as a solid rod 

in the illustrated embodiment of the invention, the ex 
tensible core 17 may be made in the form of a hollow 
tube for cables in which it is desired to reduce the 
amount of force required to produce a given extension. 

The cable 11 is particularly useful for applications 
where elongation without damage is a requirement 
such as for use in instrumentation cables for atomic en 
ergy tests for connection to and from appliances, power 
tools, microphones, mobile radio, etc. In applications 
which do not require high current capacities and where 
a more limp construction is desired, tinsel conductors 
formed of thin metallic strips approximately 0.001 inch 
thick and about 0.005 inch in width and wound around 
textile or other suitable cores may be used and substi 
tuted for the conductors l3, 15, 19 and 21 above de 
scribed. 
From the foregoing it will be seen that the present in 

vention is particularly directed to an uncoiled stretch 
able and retractable cable which is capable of consider 
able elongation, e.g. 300 percent and which will return 
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to its original length and diameter without deleterious 
effects on its physical and electrical‘characteristics. 
Good resiliency and good stretchability are obtained by 
forming a central core and outer sheath of an elasto 

' meric such as a thermoplastic, elastomeric polyure 
thane and by helically wrapping inner and outer con 
ductors with opposite lays. Additionally, the use of 
polyurethane for the outer cable sheath provides in 
creased advantages as to resistance to ambient environ 
mental conditions and to the effects of aging. 
While a preferred embodiment has been shown and 

described, it will be understood that there is no intent 
to limit‘ the invention by such disclosure but, rather, it 
is intended to cover all modi?cations and alternate 
constructions falling within the spirit and scope of the 
invention as de?ned in the appended claims. 
What is claimed is: i 

1. An elongated, uncoiled stretchable and retractable 
coaxial cable capable of stretching at least three times 
its relaxed length and contracting to its relaxed length 
without substantial damage thereto comprising an in 
ner, elongated, central, ‘stretchable and contractable 
core of elastomeric polyurethane material, a plurality 
of elongated ?rst electrical, ?exible conductors gener 
ally helically wrapped around and along said core in a 
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6 
?rst direction, a plurality of elongated second electrical 
conductors generally helically wrapped along and dis 
posed circumferentially outward of the outer surface of 
said ?rst conductor throughout substantially the entire 
length thereof, said second electrical conductors being 
helically wrapped in a direction opposite tothe helical 
winding of said ?rst conductors, an insulating layer of 
stretchable and contractable, elastomeric polyurethane 
material surrounding said ?rst and second conductors, 
a plurality of ?rst shield conductors generally helically 
wrapped in one direction around and along said insulat 
ing layer, a plurality ol'second shield conductors gener 
ally helically wrapped around and along said ?rst shield 
conductors in a direction opposite to said one direc 
tion, and an outer sheath of stretchable and contract 
able elastomeric, polyurethane material surrounding 
the assembly of said core, insulating layer, and said 
conductors. 
'2. A coaxial cable in accordance with claim 1 in 
which said first conductors cover substantially the en 
tire peripheral surface of said core and in which said 
first shield conductors cover substantially the entire pe 
ripheral surface of said insulating layer. 


