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2 2,218,629 
In FigS. 5 and 5A-initial position of each con- breaking he conducto strands again contact 

ductor strand: With the incompressitole core, as illustrated in 
do= the diameí?er of ükme core O Figs. 4 and 7A. 
?= ?i?meter of each Strand o? the conduc- The Diöch di2Imeter Oí the Conductor Strandis 

5 to 2 Anay be readily determined for any elongation die- G 
Das gitch dia.netter of each strand of the con- sired. 

ductor 3 or eizanpie: 
=áo?@ Tet it be required so ind the pitch diameter 
= length of lay of each strandi o ?ine cor- of the conductor helik for alia elongation egual 

0. ductO? . to 3'S where a may ce either Sinaller or greater 10 
(as length of each conductor straZnd for one than unity: 

COInplete tuxa aloo: the core 3. C?I dia. Ke?er 
C:=SX'and lengtia. Which is Cogant 

throughOUt 

- e SYN, RFigS. 6 and 6A-partially Stir?ickned, Conces 
tion of the strands of the conductor 2: 

P- Fra - cs - ???? 3 ? 

5 (CEC =?? Core e U: Ynder **ne assu:2edi s=elongation for which cable is designed 
- ???n34 . ??? 

D°= 2?tic?n ?ia?neter of each Strand c? ºne –???????: ??. ?i«- ?? ? 
COinductor 2 u inder assumedi partially ????? F=lay dieteilined f'OFI GFCFMKL a (2) 

: - - - - ????. Stretcheñ COIndition 
20 3:zea: pe’Celtage eloNg?sition (in ?ecia) OK? . .D==??/e2-Z2(1 + 2ro32 2. 

V?ich the Cable is designed 2==?ve?z"(1+ze) 
Era FigS. 7 and 7A-the conductor Süreítched, tC OE? 

the limit îoi Vinici: it is designed: ? , , ? $ ??? ?? ? ?? ?? ???? ?? 
Öo'=dia:îeter of core 5 ünder öne assüzmed d=2-d=/2 -+ 1)2 ? -- ??G(? -- ? 

25 CoEditions &lSO ? 2. 
F'-pitch diaxineter of each strand of the coin- 3. 

diUictor 2 Under tie a SSUJX ned coadilištio MNS d-e---KS 
The COYaductor 2 is so designed that at the ini. n 

tial and extended positions it lies snugly on the :Fir0MF2, these üWyo eqUa?ios ió. Eli?aS7 3e ESSE, 
30 core , as illustrated in Figs. 5A 2nd A. Inter- whether the strand Wii ce loose or ign og &ne 30 

mediate these positions the conductor is out of core. It can readily be seen that, is do: cacu 
contact with the core, as illustrated in Gig. 6A. lated by the first equation is Sinailer Einar if cal 
Fig. 3 illustrates an inte) mediate condition corre- Culated by the Second, stretching of he céiad 
Sponding to Fig. 6A, and Fig. 4. a condition corre- or distortion of the core must take place. 

35 sponding to 3ig. 7A, It is to be understood that, the conductas: 12ay 35 
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Of öhe CCOY : ductor as dietermined by the oYTYmia, by side and disposed about the core in p 

do ?? « 

() =rl(-)+2(-l) - 4. 
The above formula is directly concerned with relation as illustrated in Fig. 2; or the conductor. 

cables having a rubber core, such a core being may be in the form of a group of strands previ 
ideal in that While it is pliable and extensible ously twisted together as illustrated at 8a in Fig. 
it is Substantially incompressible. As above in- 8; or the conductor ignay be in the form of a tape 

45 dicated fibrous cores may be employed with good as illustrated at 9binig. 9; or a woven or braid 
results, offering sufficient support for the con-, ed tape as illustrated at 306 in Fig. 10. 
ductor, so far as incompressibility is concerned, When the conductor is in the form of a tape or 
and elongating and contracting Suficiently with- braic as illustrated at 9 and 10c the thickness 
Gut breaking. . . . was ???? ?? , ???? of the same is used in calculating the lay from 50 Flowever, metal cores either solid or stranced ????? (ii) or i?:3 50 
m???? be ????????! if ??? ???!! ::::?: The adove description has been inade With ref E& Wait Yºg O'U15, • ! v \ • -:.? • Fo: SE2, Waites of S the following for auls, Gay erence to cables with a single insulated conductor. 
be used: -????? - Where a cable is desired composed of a plurality 

55 (2) ??v ?? of insulated conductors I may employ a construc- 55 
.tion such as illustrated in Fig. li. Whelein a pur (4-1- ??) (2 - S) 

in designing a cable for a given Service and cality of armored cables G are laid up about a 
knowing the diameter of the conductor Strands, center . This center may be of any of the well 
the initial size of the core of the cable and elon known types of centers used in steel wire rope, 

60 gation desired, the lay of the conductor Strands such as hemp for example. In this embodiment 60 
about the core is determined by Formula, (1) of my invention, each cable G is a duplicate of 
given above for large values of sor elongation, the construction illustrated in gigs. and 2. 
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65 ???????? ????????? : (??? i ??? Wires need not necessarily be made up of strands O TÉ COE i CC2O)C18C69 as shown but may be solid wire. 
Formula, (2), initially the conductor strands are …?? 
in contact With the core as shown in Fig. 5A, for A further modification of a multi-conductor 
instance, and on initial stretching of the cable cable embodying my invention is illustrated in 
the core is reduced in diameter faster than the Fig. 12 where two cables 2 similar to the cable 

70 pitch diameter of the conductor strands so that structure of Fig. 2, but without Supporting armor 70 
the core moves away from the conductor strands, Wires are twisted together, and a circular cross 
as illustrated in Figs. 3 and 6A; while at maxi- Section built up of jute 3, for example, sur 
mum elongation for which the cable is designed rounded by a tape or belt 4. A plurality of 
which of course should not exceed the maximum cables 5, duplicates of that shown in Figs. 2. and 

75 elongation which the core will withstand without 2, are laid up around these central cables. In 75 
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2,118,629 
this embodiment of my invention the supporting 
armor wires 6 have been shown solid. 

It will be seen from all of the foregoing that 
the present invention provides an electric cable 
construction in which the conductor is laid up 
about a substantially, incompressible, extensible 
core with such a lay that upon initial elonga 
tion the outside diameter of the core decreases 
faster than the inside diameter of the conductor 
helix, so that the core moves away from the 
conductor, while on continued elongation a point 
will be reached where the inside diameter of the 
conductor helix decreases faster than the outside 
diameter of the core to cause the conductor to 
reengage the core on maximum elongation which 
of course should not exceed the breaking point 
of the core. 
To show the superiority of cables constructed 

in accordance with my invention over cables con 
structed according to prior practice, I have made 
a number Of comparative tests using a single con 
ductor cable. These tests in all cases essentially 
involved subjecting a sample of freely suspended 
cable to a two ton load so that the cable elon 
gates. The tension on the cable is then relieved 
permitting the cable to return to its original po 
sition. 
The usual type of conductor made up of nine 

teer strands of wire concentrically stranded 
broke after seventy-eight minutes under this test. 
The speed of the test was approximately one cycle 
per minute, corresponding to elongating and con 
tracting the cable seventy-eight times, The con 
ductor failed due to breaking of the copper from 
flexing, and kinks were found approximately 
every six inches throughout the test length. 
Another test was run employing a cable having 

the same total copper area as the cable first 
mentioned, but stranded in what is commonly 
known as rope stranding, that is, seven bunches 
of wire, each consisting of seven individual wires 
were stranded together. After thirty hours this 
cable failed due to kinking of the conductor, and 
kinks were found every four to six inches 
throughout the test length, 
The same test was then run on the cable of 

Fig. 1 of my application, employing an extensible 
incompressible core and a conductor of five wires 
stranded and applied about the core with the lay 
I have hereinabove described. This cable with 
stood a total of two hundred and ten hours with 
out the conductor breaking, the steel supporting 
wires shown at 5 in Fig. 1 breaking due to fatigue 
on the steel. This test shows that my improved 
cable is at least seven times as good as the old 
structures, and as a matter of fact at the end of 
the two hundred and ten hours the conductor 
showed no signs of kinking nor of failure. 
What I claim is:- 
1. An extensible electric cable comprising in 

combination a COre of extensible, substantially 
incompressible material, a conductor helically 
applied about and in contact with said core with 
such a lay that initial elongation of the cable 
Will tend to bring the core out of contact with the 
conductor so that maximum extension of the 
cable is permitted without permanent distortion 
of the conductor, attempted further elongation 
causing the conductor to re-engage the surface 

3 
of said core and to become permanently dis 
torted. 

2. An electric cable comprising in combination 
a COre of extensible, substantially incompressible 
material, a conductor helically applied about said 
core and in contact therewith, the lay of said con 
ductor being such that upon initial elongation of 
the cable the outside diameter of the core will 
decrease faster than the inside diameter of the 
conductor helix, further elongation of the cable 
eventually causing the conductor helix to de 
crease in diameter faster than the outside di 
ameter of the core finally to re-engage the core, 
attempted further elongation of the cable causing 
the conductor to become permanently distorted. 

3. An extensible electric cable comprising in 
combination a core of extensible, substantially 
incompressible material, a conductor helically ap 
plied about and in contact with said core with 
such a lay that extension of the cable from zero 
extension to maximum extension is permitted 
without permanent distortion of the conductor, 
attempted further elongation causing the con 
ductor to engage the surface of said incompres 
sible core and to become permanently distorted, 
insulation about the conductor and supporting 
wires about said insulation. 

4. A multi-conductor electric cable comprising 
in combination a plurality of single conductor 
cables disposed about a central core, each single 
conductor cable comprising a core of extensible, 
substantially incompressible material and a con 
ductor helically applied about Said core and in 
contact therewith with such a lay that extension 
of the cable from zero to maximum extension is 
permitted without permanent distortion of the 
conductor, attempted further elongation of the 
cable causing the conductor to engage the core 
and to become permanently distorted, and armor 
supporting wire for each cable. 

5. A multi-conductor cable comprising in com 
bination a plurality of single conductor cables 
twisted together and each composed of a core 
of extensible, substantially incompressible ma 
terial, a conductor helically applied about the 
core with such a lay that extension of the cable 
from zero extension to maximum extension is 
permitted without permanent distortion of the 
conductor, attempted further elongation causing 
the conductor to engage the surface of said in 
compressible core and to become permanently 
distorted, a plurality of similar single conductor 
cables laid up about said first mentioned cables, 
each of the last mentioned cables being enclosed 
in supporting wires. 

6. An extensible electric cable eomprising in 
combination a core of extensible, substantially 
incompressible material, a conductor helically ap 
plied about and in contact with said core with 
such a lay that initial elongation of the cable will 
tend to bring the core out of contact with the 
conductor so that extension of the cable up to 
the breaking point of the core is permitted with 
out permanent distortion of the conductor, at 
tempted further elongation causing the conductor 
to reengage the surface of said core and to be 
come permanently distorted. 
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