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2 Claims. (Cl 18-47.5) 
The present invention relates to a method of 

making elastic coil cables. 
It is now well known that retractile and exten 

sible extension cords or cables, for various pur 
pOSes, principally electrical, may be satisfac 
torily constructed by providing a conductor or a 
plurality of conductors with a covering or sheath 
of incompletely vulcanized rubber or the like, then 
closely coiling it into the form of a helix, and 
then Vulcanizing it, after which the cable will be 
readily extensible, as, for example, for extension 
cord purposes, without damage thereto while 
being automatically retracted by its own resil 
ience to closely coiled helical formation when 
released. 
For certain broader aspects of the subject 

matter here disclosed see Collins application Se 
rial No. 577,111, filed February 9, 1945, and for 
certain other aspects see Arnold application Se 
rial No. 55,245, filed August 25, 1944. 
The present invention aims to set forth in 

provements in methods of making cables of this 
class, and will be understood by reference to the 
following description, taken together with the ac 
companying drawing, showing illustrative em 
bodiments of the invention, and in which: 

Figure l is a view of a plurality of preliminarily 
interconnected lengths of cordage of this type 
before the lengths are severed to provide a plu 
rality of individual cables, and as the unsevered 
preliminarily continuous lengths may be pre 
pared, in accordance with the present invention, 
for curing, and showing in this instance three 
humps formed in the cable separating the respec 
tive lengths; 

Figure 2 is an enlarged view showing a portion 
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of the structure of Figure 1 at one of the humps 
and in this instance the middle one; 

Figure 3 is a cross-section taken on the line 
3-3 of Figure 2: 

Figure 4 is a further enlarged fragmentary view 
of a portion of the cable with the outer covering 
broken away and showing the individual, en 
closed conductors; 

Figure 5 is a view on the scale of Figure 1 show 
ing an individual length of cable after the humps 
at each end of such length have been severed, the 
cable being in retracted condition; and 

Figure 6 shows the cable of Figure 5 in some 
what extended or stretched condition. 

Referring in detail to the drawing and looking 
first at Figure 4 thereof, it will be seen that the 
cable or conductor cord to which the present in 
vention pertains is here shown as comprising 
three separately insulated wire electrical conduc 
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tors 0, if and 2 which are each provided with 
the usual insulation f3, 4 and 5, respectively, 
and which furthermore are braided or twisted to 
gether to form a joint helix 6, each of the sep 
'arate insulated conductors 0, f and 2 being 
also individually in the form of a helix. 
The joint helix 6 thus formed is encased as by 

extruding thereupon a uniform coating or sheath 
of somewhat pliable vulcanizable material 7, 
Such as a rubber-like substance either of Conven 
tional somewhat raw rubber or of a Synthetic 
elastomer of which there are many now on the 
market. The continuous sheath say of rubber 
may be preliminarily cured to the extent in this 
instance so that the rubber will not be readily 
distorted or adhere to adjacent rubber surfaces 
upon further Vulcanization. 
Next the whole is coiled again into another ex 

terior helix 8, with, desirably, the convolutions 
of the exterior helix 8 rotating in the same di 
rection as those of the interior helix 6. By this 
is meant that if one were to look at either end 
of the helix, the direction of rotation of the Con 
volutions or pitch is somewhat similar to a right 
hand thread on a screw in that it proceeds clock 
wise about the common axis as the convolutions 
lead away from the eye of the beholder. 
The formation of the braided helix 6 and its 

sheath of vulcanizable material is not a part 
of the present invention, but this invention begins 
with the intermediate product thus formed and 

: with the production thereof into the exteriorly 
coiled helix 8 and the subsequent treatment 
thereof to produce the readily extensible and re 
tractile elastic coil cables first herein above men 
tioned, the details of which as here specifically 
set forth and following the present invention will 
next be described. 
For producing the exteriorly helically coiled 

cables, a mandrel may be provided in the form, 
as here shown, of a metal rod 9 upon which the 
cable initially in somewhat straight continuous 
formation as at 7, may be coiled and later may 
be placed in an oven or the like for vulcanizing 
as here subsequently more particularly referred 
to. For coiling purposes, the rod 9 may be 
mounted in any suitable chuck-like Supports for 
rotation on its longitudinal axis, which Supports 
and means of rotation form no part of the pres 
ent invention and are therefore not here shown, 
it being sufficient for the present purposes to 
state that the mandrel or rod 9 is suitably ro 
tated and the cable may be introduced manually 
thereupon for colling. 

It will be observed that the coiling of the cable 



2 
on the rod 9 is in a direction to produce the 
clockwise or righth and thread convolutions 
already referred to, it having been found that 
this coiling of the outer helical in the same direc 
tion as the coils of the inner helical 6 of the 
Separate conductors causes these helices to work 
together instead of against each other, particu 
larly in that when the cable is manipulated the 
inner helices 6 do not tend to become untwisted, 
When retracted or extended as in the final product 
shown in Figures 5 and 6. 

It is desirable that a particular length of such 
cable 20, individually shown in Figure 5, should 
have at each end a connecting tail 2, for any 
desired extension cord purposes, as, for example, 
for attachment at one end to the base of a so 
called cradle-type telephone, and, at the other 
end, to the receiver-transmitter of the telephone, 
and, furthermore it is advantageous, for speed 
and economy of manufacture, that a plurality of 
the individual cable lengths shown in Figure 5 
be preliminarily connected together prior to and 
during Curing. 

In accordance with the present invention both 
of these objects, that is, the formation of the 
connecting tails and the economy of production 
are accomplished by using a rod 9 which is long 
enough, as shown in Figure 1, to accommodate a 
plurality of preliminarily interconnected cable 
lengths 22, two Such lengths being here shown 
merely by way of example, it being understood 
that three or four Such interconnected prelimi 
nary lengths of cable as at 22 might be disposed 
on a Single rod 9, the rod beling made any 
length for that purpose within limits affording 
feasibility of rotation of the rod and the handling 
of the rod with the coiled cable thereupon. 
As here illustrated, beginning say at the left 

hand end of the rod 9, a relatively short portion 
of the cable as at 23 may be manually wound 
about the rod S to effect an anchorage of the 
Cable thereto for Subsequent mechanical rota 
tion. After winding the lead 23 of the cable on 
the rod, a portion of the cable is then formed 
uncoiled, as, in this instance by forming a hump 
24 in the cable which is here formed by means 
extending transversely of the rod 9, such as the 
post or peg 2. As best shown in Figures 2 and 3, 
the peg 25, conveniently made say of wood, may 
be a simple straight piece of slightly greater 
Width than thickness and arcuately recessed at 
each end. The peg is placed in engagement with 
t rod 9, the arcuate recess 2 at this end ac 
commodating the curvature of the rod, the peg 
having its dimension of width cross-wise of the 
rod. At its other or outer end, the peg is similarly 
arcuately recessed or concaved as at 2 and the 
cable led thereover to provide the hump 26 as 
at A, Figure 1, the hump thus being of V-shape 
and having the legs 28 and 29 and the concavity 
27 receiving the cable to avoid slippage there 
from. 
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As the leg 29 continues into the helical coil 22, . 
to produce which the rod 9 may now be me 
chanically rotated, the peg 25 is maintained in 
position by the cable extending transversely of 
the rod and at the same time the peg maintains 
the hump formation 24 in the cable. As the 
helical coiling of the cable on the rod continues 
and when sufficient cable has been coiled to make 
any desired predetermined length of individual 
cable, another peg 25 is interposed as at B and 
another hump 24 produced in the cable. There 
upon coiling is again continued to provide an 
other preliminary cable length 22 and, in this 
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instance, to effect a third hump 2 as at C. 
Finally a short length of the cable as at 30 may 
be manually coiled to effect an anchorage at this 
end of the rod. 
The rod 9, with the coiled cable thereon, may 

now be removed from whatever mechanical sup 
port may have been employed for mechanically 
rotating the rod and the whole placed in the 
Oven for curing, but before doing so, it is de 
Sirable to perform another of the steps of the 
present invention next referred to. 

It has been found that bubbles of air or other 
gas are likely to be created within the interior 
of the cable during baking at the places where 
the humps 24 occur unless means are provided 
for preventing this, and which would otherwise 
impair the cable. To prevent this, I desirably 
vent the cable where the humps are formed, as 
in this instance by cutting through the sheath 
f7, with a scissors or knife to effect a notch 3 
in the cable advantageously at the apex of the 
hump 24 where it passes around the outer end 
2 of the peg 25 and on the outer side of the cable, 
thus permitting gas or air which expands at the 
hump during baking to escape without causing 
the creation of bubbles, or gas pockets. 

After vulcanization of the cable on the rod 9 
to any desired degree to produce a permanent 
Set of the cable in helical form and to a degree 
which makes the vulcanizable material 7 springy 
and resilient, the rod 9 with the cable thereon 
is removed from the oven and the humps 2 are 
then completely severed conveniently at the 
places where the notches 3 occur, and the cable 
is then slipped from the rod 19. . 

It will now be understood that, as here illus 
trated, there will have been formed two individual 
lengths of cable 20, as shown in Figure 5, from 
each of the preliminary lengths 22 shown in Fig 
ure 1, and that the hump legs 29 of the humps 
A and B at one end of each of the preliminary 
cable lengths 22 now provide a connecting tail 
Or tangent as at 2 at the left-hand Side of Fig 
ure 5 for the final individual cables 20, and that 
the legs 28 of the humps B and C provide the 
other connecting tail or tangent at the right 
hand side of Figure 5 for the individual cables 
20. The leg 28 of hump A and the leg 29 of hump 
C, which remain integral respectively with lead 
ing end 23 and the trailing end 30 of the cable, 
are discarded with these anchorage portions 23 
and 0. 
As suggested in Figure 6 the helically colled 

cable 20 is readily extensible, Figure 6 being 
merely suggestive of this and the cable in fact 
being extensible to a much greater extent than 
shown in Figure 6 to in fact almost, Say, SOne 
what flatten out the coils while still being readily 
retracted automatically by its own resilience to 
closely compacted helical formation as at 20, 
when released, and thus having many useful ap 
plications where the requirements call for a well 
insulated and durable electric cable which is 
extensible and automatically retractile So as to 
avoid becoming entangled with other objects or 
being in the way of the user. 

It is to be understood that the tern helical is 
used here in its broadest sense and represents a 
coil or spiral produced when a strand is flexu 
ously compacted about a mandrel or a plurality 
of mandrels the transverse cross-section of which 
may be triangular, square, rectangular, circular, 
oval or any modification or combination of these 
shapes produced with or without a mandrel. 
By elastomer is meant any natural or synthetic 
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rubber, plastic or rubber substitute exhibiting 
suitable characteristics of toughness, elasticity, 
extensibility and resilience, the product known 
as Buna S, for example, being suitable. 
The reference to a vulcanizable material is 

intended to cover any rubber-like material, such 
as so-called Buna S, which is capable of being 
set to a springy, resilient condition by suitable 
treatment and also the reference to vulcanizing 
the material is intended to cover the curing or 
the like of a rubber-like material by heat or any 
suitable treatment for the purpose. 

..It is furthermore to be understood that the 
invention is not intended to be limited to details 
of sequence of operation of the methods here 
disclosed to exemplify the practice thereof, and 

O 

such changes may be made as fall within the 
scope of the appended claims without departing 
from the invention. 
The invention having been described, what is 

here claimed is: 
1. The method of making elastic coll cables 

rendered elastic by having a covering of rubber 
like material which is characterized by the steps 
of colling a plurality of separately insulated con- is 
ductors together each in the form of a helix and 
braided together forming a joint helix, encasing 

3 
the conductors in a sheath of vulcanizable elastic 
material to form a cable, colling the cable in 
another exterior helix, with the convolutions of 
said exterior helix rotating in the same direction 
as the coils of the helices of said conductors, 
discontinuing said exterior helix, forming a hump 
in the cable where said exterior helix is discon 
tinued, notching the sheath adjacent the apex 
of said hump to provide a vent, vulcanizing the 
cable, and severing the hump to provide an un 
colled end for the cable, whereby said uncoiled 
end is adapted to serve as a connecting tangent 
for the cable. 

2. The method of making elastic coil cables 
of the class described which is characterized by 
encasing a conductor in a sheath of vulcanizable 
material to form a cable, comprising the steps of 
colling the cable in a helix, discontinuing the 
helix in the form of a hump including a pair of 
legs and an apex, cutting into the sheath adjacent 
the apex of said hump and on the exterior of said 
hump to provide a vent, vulcanizing the material, 
and severing the hump adjacent said vent where 
by one of said legs provides an uncoiled end for 
the cable, said uncolled end being adapted to 
serve as a connecting tangent tail for the cable, 
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