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, 15 Claims,

My invention relates to g winding apparatus
and has particular reference to an apparatus for
rewinding a helically cofled member to reverse
the pitch thereof.

In the manufacture of rubber insulated elec-
trical conductors, such as extension cords and
the like, it has been proposed to cure or vulcanize
the rubber with the cord wound into an elongated
helically coiled shape so that after curing and
vulcanizing. the cord would tend to remain in
this colled shape. It has been suggested that
cords formed in this fashion would have the ad-
vantage of always being automatically extensible
and retractable so as to just reach between the
devices to which the opposite ends of the cord
are attached. It is contended that the use of a
cord of this type on an electric iron, for exam-
ple, would provide for the cord extending between
the electrical outlet and the iron without ap-
preciable slack, thus permitting the iron to be
moved to and fro while the cord extends and
retracts to continuously take up the slack.

It has also been suggested that it would be
very difficult to so form a helix of rubber or sim-
ilar resilient material as to cause the helix to
return after extension to a form in which adja-
cent loops of the helix are in close contact with
each other, and it has been proposed to reverse
the pitch of the helix after the forming thereof
to increase the available restoring force and thus
cause the adjacent loops of the reversed helix to
lie in the desired close contact with each other.

It is accordingly an object of my invention to
provide an apparatus for reversing the pitch of a
pre-formed helically coiled resillent member.

It is also an object of my invention to provide
an apparatus for making an extension device by
reversing the pitch of a pre-formed helically
coiled resilient member.

It is an additional object of my invention to
provide an apparatus for re-winding a helically
coiled resilient member in g reversed direction
to reverse the pitch of the helix.

It is a further chject of my invention to pro-
vide an apparatus of the character set forth in
the preceding paragraphs in which means is pro-
vided for cutting the resilient member at pre-
determined spaced points along its length to pro-
vide a plurality of relatively short rewound helices
from a single relatively long pre-formed helix,

It is also an object of my invention to provide
an apparatus of the character set forth in the
preceding paragraph in which the cutting opera-
tion is performed without percepiibly interrupting
the re-winding operation. .

It is an additional object of my invention to
provide an apparatus of the character set forth
in the preceding paragraph in which means is
provided for controlling the linear length of mem-
ber included in each of the rewound helices.
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It 1s a still further object of my invention to
provide an apparatus of the character set forth
in the preceding paragraphs in which a means
is provided tor preventing jamming of the mem-
ber in the re-winding apparatus.

It is also an object, of my invention to provide
an apparatus of the character set forth in the
preceding paragraphs which Includes means for
feeding the resilient member about a stationary
mandrel, 8 means for gulding the movement of
the member to form a helix of reversed pitch,
and a means for moving the rewound helix axially
along the stationary mandrel,

Other objects and advantages of my invention
will be apparent from a study of the following
specifications, read in connection with the ac-
companying drawings, wherein:

Fig. 1 is a perspective view illustrating one
form of the re-winding apparatus of my inven-
tion and showing the manner in which the pre-
formed helix is supported and the manner. in
which the rewound helix is discharged from the
machine; -

Fig. 2 is a vertical longitudinal section through
the apparatus shown in Fig. 1 and illustrating
details of construction, particularly as regards
the manner in which the cut-off tool is actuated;

Fig. 3 is an elevational view with parts shown
in section, this view being taken substantially
along the line IIT—IIT of Fig. 2 to illustrate the
relative disposition of parts and the manner in
which the resilient member is fed onto the form-
ing mandrel; and ‘

Fig, 4 is a fragmentary sectional view taken
substantially along the line IV—IV of Fig. 3 to
Hlustrate additional details of construction of the
feeding, guiding, forming and cutting apparatus,

Referring to the drawings, I have illustrated
herein the form of the apparatus of my inven-
tion which is barticularly adapted to the re-
winding of a helically coiled member in which the
member comprises a rubber Insulated electrical
cord. As shown in Fig. 1 the apparatus may be
supported at a convenient height above the floor
or other working surface by means of a rack or
framework | which includes a pair of spaced
rails 2 and 3 carried upon a plurality of down-
wardly extending legs 4. Upon the rails 2 ang 3
may be mounted g supporting plate 5 upon
which is adapted to rest a re-winding apparatus
8 and a supporting device 7 upon which may be
carried a resilient member 8 which has been
wound into a helically coiled shape as indicated
at 8.

In the manufacture of
insulated electrical cords
& relatively great length
long cylindrical mandrel (0 prior to the curing
or vulcanization of the raw rubber insulation
which is placed about the electrical conductors.

helically wound rubber
it is proposed to wind
of the cord 8 about a
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It is proposed to thereupon cure or vulcanize the
rubber so0 as to pre-form the member 8 into the
helically coiled shape 8.

The supporting structure 7 may accordingly
include & pair of uprights ¢! upon which 1is
mounted bearings 12 and 13 (see Figs. 3and 4).
Extended between these bearings and rotatably
supported the: ein 1s a short sleeve i4 having an
internal bore I8 extending therethrough having
a diameter such as to loosely and slidably receive
the Jong mandrel 10 so that as one end 16 of
the helically colled member 8 is pulled from the
mandrel 10 the mandrel and sleeve i4 may ro-
tate within the bearings §2 and 13 while permit-
ting the mandrel (0 to be progressively slid
through the sleeve 4 to coatinuously dispose the
feeding end of the helix 8 substantially adjacent
the bearings 2. This accordingly provides for
the maintenance of the feeding end I8 of the
member 8 in & substantially fixed location rela-
tive to the re-winding apparatus 8 which is also
carried by the supporting plate §.

The re-winding apparatus 6 may include a
base portion 17 upon which is carried a cylin-
drical housing (8 having a boss 18 formed on
the upper side thereof to define a mounting
space for an electric motor 20 or other suitable
source of power. The electric motor 20 may be
drivably connected to the re-winding apparatus
by means of a belt 2{ encircling a pulley 22
affixed to the shaft of the motor 20 and another
pulley 23 secured to & drive shaft 24 which ex-
tends into the cylindrical housing 18 in a direc-
tion transverse to the longitudinal axis thereof.

As 1s shown in Fig. 2, the drive shaft 24 is
journaled within the housing 18 as by means
of bearings 25, a worm 26 being secured to the
shaft 24 intermediately of the spaced bearings
25 and in a position to drivably engage a worm

 wheel 21. The worm wheel 27 is non-rotatably

spenired as by means of a pin 28 to a rotating
sleeve 28 which is in turn journaled for rotation
ahout an axls disposed parallel to the axis of
the cylindrical housing {8 by means of a suit-
able bearing 30. The bearing 30 may be conven-
iently carried in its proper position by insertion
into an elongated boss 31 formed on a housing
cover member 32 which may be secured to one
end of the housing 18 -as by means of bolts 33.
The bearing 38 comprises substantially the only
support for the sleeve 29 and is consequently
made relatively long relative to the length of
the sleeve 28 so as to effectively prevent any
transverse loads which are imposed upon the
sleeve from causing a mis-alignment between the
sleeve and the bearing 30.

The Sleeve 28 is preferably reduced in diam-
eter at its outer end and threaded as indicated
at 38 to receive a. nut 38 which may be screwed
thereon to clamp a spur gear 36 between the nut
and a flange 37 formed on the outer end of the
sleeve 29. The spur gear 36 is intended to drive
the feeding and winding apparatus which effects
the re-winding operation on the resilient mem-
per 8. This apparatus may be carried on 2
bracket member 38 which may be secured to the
housing cover 32 by means of bo'ts 39 passed
through a flange portion 40 of the bracket 38
and threaded into bosses 41 formed on the outer
surface of the cover 32.

As shown in Fig. 4 the bracket 38 is bored as
indicated at 42 to rotatably receive a short shaft
43. Upon one end of the shaft 43 is affixed a
spur gear 44 of such size and disposed in such
location as to mesh with the aforementioned
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2,248,140

spur gear 36 carried by the sleeve 28. Upon the
opposite end of the shaft 43 is mounted a feed-
ing wheel 45 which has a groove 48 formed .
therein adapted to receive the resilient member
8. The bottom of the groove may be scored or
otherwise suitably roughened as indicated at 41
to provide a substantial frictional contact be-
tween the feeding wheel 45 and the resilient
member 8. The resilient member 8 may be
forced into firm engagement with the bottom
of the groove 48 by means of a grooved idler
wheel 48. This wheel may.be mounted for ad-
justable movement toward and away from the
feed wheel 45 by means of an arm 49 which is
pivotally secured as indicated at 50 to the
bracket 38 and which rotatably supports upon
the other end the idler wheel 48, .An adjusting
screw 51 may be employed as desired to regulate
the distance between the idler wheel 48 and the
feed wheel 48.

It will be perceived that rotation of the elec-
tric motor 20 operates to likewise rotate the drive
shaft 24 through the belted connecfion thereto
and that rotation of the drive shaft 24 will be
translated into rotation of the sleeve 29 within
its bearing 38. The sleeve 29 being drivably en-
gaged with the feeding wheel 45 through the
spur gears 36 and 44 thus operates to rotate the
feeding wheel 45. The direction of rotation of
the motor 20 is so chosen as to cause the feeding
wheel 45 to rotate in a direction to feed the
length of resilienit material 8 toward the center
of the overhung bracket member 38. :

Suitable alignment of the feeding end 18 of
the resilient member 8, the feed wheel 46 and the
idler wheel 48 may be insured by the employment
of a guiding shoe §2. This shoe may, if desired,
comprise a funnel-shaped member having a bore
therethrough adapted to freely pass the resilient
member 8 and is disposed in alignment with the
groove 46 in the feeding wheel 45.

As the end {8 of the resilient member 8 is fed
toward the center of the overhung bracket 38 by
the feeding wheel- 45 it is received in a helical
channel 53 which is formed in the exterior of a
plug member 54 recelved in an enlarged bore b5
provided in the overhung bracket 38. The bore
§5 is preferably disposed in axial alignment with
the sleeve 29. The channel §3 which is formed
about the exterior of the plug member 54 pref-
erably makes one full turn so as to giide the end
16 of the resilient member about one full helical
turn in the desired direction of re-winding. The
outermost end of the plug member 64 is reduced
in diameter as indicated at 56 and threaded to
receive & stationary mandrel §7. The mandrel
571 is provided with a diameter slightly smaller
than the desired inside diameter of the helical
shape into which the resilient member 8 is to be
rewound.

I prefer to previde a means for reducing the
friction between the resilient member 8 and the
outer walls of the bore 65 during the time the
resilient member 8 is being fed around the helical
groove 53, For this purpose a plurality of rollers
58 may be employed. The rollers 58 may be dis-
posed in such locations as to define a circle hav-
ing a diameter substantially equal to the desired
exterior diameter of the helical coil to be formed
by re-winding the resilient member 8. Each of
these rollers is accordingly preferably rotatably
supported upon a pin 59 which is threadedly en-
gaged with the body portion of the overhung
bracket 38.

It will be observed that as the length of the
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resilient materia) 8 is fed into the re-winding ap-
paratus by the feeding whee] 45 an entering end
thereof is guided about the first turn of the de-
sired hetical shape by means of the helical groove
83 and that continued operation of the feeding
wheel 48 will continue to wind the length of
resilient matetial into & helica] shape to force the
end thereof outwardly along the stationary man-
drel §7.

. It has been found that improved re-winding
can be achieved by employing a means which
tends to also pull the resilient material along
the helical path defined by the groove 53, For
this purpose I employ a rotating sleeve 68 which
is mounted concentrically with the mandrel 57
and supported for rotation by means of pin bear-
ings 61 carried in a carrier 62 which may in
turn be secured to the outermost eng of the
bracket 38 as by means of
through a flange portion 64 formed on the car-
rler 62. Rotation may be imparted to the sleeve
80 by forming gear teeth 86
end thereof in a position to be drivably engaged
with a spur gear 66 carried on the outermost end
of the counter-shatt 43.

The sleeve 60 is provided with a bore
which the rewound cofl of resilient material is
passed. This bore may, if desired, be tapered SO
as to have that end which is located nearest the
guiding slightly larger than the di-
ameter of the opposite end thereof. The gear
the gear 68 and the gear formed
b is so adjusted as to provide a pe-
the sleeve which is somewhat

through

material as it is
Should the coils of the rewound material tend
to expand sufficiently to bring the outermost sur-

resilient materia] through the gulding channel
83 as it is fed by the feeding wheel 45,

It will be seen that this device eliminates all
possibility of the material jamming within the
machine since the driving operation
€0 serves not only to tend to pull
through the guiding channel but
the diameter of the coils to a point
longer engdge the interior walls of the sleeve §0.
On the other hand, the pushing of the materia]
into the guide channel 83 by the feeding whee]
45 tends to increase the diameters of the coils
to prevent their dragging against the exterior of
the stationary mandre] §7. It will be seen that
these two tendencies are automatically balanced in
such manner as to provide for free ang ready
discharge of the helica] coll from the machine as
it is formed by the machine,

It is intended that the length of resilient ma-
terial 8 which is Included in each of the pre-
formed helical coils 9 which are to be rewound by
the previously deseribed re-winding apparatus be
as long as can be conveniently handled during
the pre-forming opération. This length will, in
most cases, be much greater than the desired
length of material to be included in each of the
rewound helical extension members and I, there-
fore, prefer to include in my apparatus a cutting
device for cutting the resilient member 8 into
such lengths as may be desired. This cutting op-
eration may be readily performed by means of a

where they no
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~ Packing nut 88.

3
cutting knife 87 which is secured in one end of a
siidable rod 68 as by means of a screw €9 threaded
into the end of the
receive the cutting blade 61. The blade 87 may
be secured in the slot formed in the screw §9 as
by means of a pin 70, The slidable rod 88 is
mounted for axial slidable movement by providing
a bore T which may constitute an extension of
the bore In which the mandrel 57 is threadedly
received,

The plug member 54 is
12 to

across one portion of the
that movement of the blade 61 to
the position illustrated in Fig, 2
blade to pass completely across that portion of
the channe] 83 and sever the resilient member
at that point.
The slidable rod 8§ is supported for axial slid-
able movement by means of the aforementioned
bore Tf and also by means of a coaxial hore 73
provided in the sleeve 29. The red 88 is prefer-
ably extended through the bores 7{ and 13 and
co-axially through g pneumatic cylinder 74
which may be formed within a cylinder block %

A piston 16 is slidably received within the
cylinder 14, the piston 1¢ including a piston body
17 having a bore ¢

within the cylinder N, A pneumatic seal be-
tween the piston body 11 and the waljls of the
cylinder 14 may be achieved through the uge of
& cup leather 19 or similar packing element. For
securing the cup leather in position the piston
body 77 is breferably provided with a tail-piece
80 which passes through a bore 81 formed in a
cylinder head portion 8ia of the cylinder block
T8 and serves as a guide for guiding the move-
ment of the piston and the rod to which it is at-
tached. The tail-piece 80 may be threaded as
indicated at 82 and a nut and washer arrange-
ment 83—84 may be employed to clamp the cup
leather 79 against the inward face of the piston
body 71. -

8liding movement of the piston 16 to the left
as viewed in Pig, 2 may be imparted to the slid~
able shaft 68 by forming that portion which is
bore 18 with a smaller diameter
than the balance of the shaft so as to define a
shoulder 81 against which the piston body 717
may bear. This sliding movement of ‘the piston
18 to move the blade §7 into cutting relationship
with the resilient member 8 may be caused by
admitting a pneumatic fluid under pressure (for
example, compressed air) into the space be-
tween the piston 76 and the cylinder head 8fa.
I accordingly provide an air passage 88 which
communicates between the cylinder 14 and a
control valve indicated generally at 88, The
control valve may include an ajr supply port 90
which extends into communication with a vajve
chamber $1, the vglve chamber 81 ang the sup-
Ply port 99 being formed in a valve body 92.
The air passage 88 is also extended into com-
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munication with the
compreasedatrnmpuedthrouzhthesuwlyport
!lmaybeeondnctedthroushthepassagelcto
effect the desired sliding movement of the pis-

ton 16. .
of the air into the passage 88 ma.
_be controlled by means of & valve member si
" which is adapted to be pressed into sealing rela-
of the supply passage 80
by means of & compression spring 94 disposed
in encircling relationship with a valve stem 98.
The valve stem 88 is secured fo the valve mem-~
_ ber 93 and carries a flange portion 96 against
which one end of the spring 84 may bear, the
other end of the spring 94 bearing against a
bored plug member 91 threadedly engaged with
a bore 98 formed in a boss 9% and adapted to
receive the spring 94. -

It will be seen that should the valve stemn 95
be retracted against the restoring force of the
spring 84 so as to place the supply passage 90
into communication with the alr passage 88, the
flow of pneumatic fluid under pressure into the
‘space between the piston 76 and cylinder head
8ia would operate to move the piston 16 to the
left as viewed in Fig. 2 and effect a cutting op-
eration of the resilient member 4, 'This retrac-
. tion of the valve member 93 may be accom-

plished by coupling a solenotd 108 to the pro-
truding end of the valve stem 85.

Actuation of the solenoid at the properly timed
Antervals to cut the resilient member 8 into the
desired lengths may be accomplished by inter-
posing in the electrical circuit for the solenoid
100 a control switch 101 which is adapted to be
closed at intervals the length of which are in
turn controlled by the amount of resillent mem-
ber 8 which has been fed past the cutting mem-
ber 61.

Such a control of the switch {81 may be de-
fived by means of a switch actuating mechanism
which includes a counter-shaft 102 extending
transversely into the main 'housing {8. The
counter-shaft 102 is journaled for rotation within
a boss portion 108 of the housing i8 and carries

on its inward end a bevel gear 104 drivably en- -

gaged with a similar bevel gear 108 which may
be secured to the aforementioned worm wheel 27
by means of the pin 28. The exterior end of the
counter-shaft 182 is provided with a worm 106
adapted to drive a coacting worm wheel 101,

The worm wheel 187 is secured to a vertically
~ disposed shaft 08 which is journaled for rota-
tion in a bearing bracket 109 carried by the boss
183. Upon the upper end of the shaft 108 is af-
fixed a thrust collar 110 adapted to prevent down-
waid movement of the shaft 108 through its bear-
ing 108, The thrust collar {10 may be secured
to the shaft {08 as by means of & pin {1t which
may also serve as a switch actuating means hav-
ing an outer end 112 thereof disposed in a posi-
tion to momentarily close the switch 101 once
each revolution of the shaft 108 by engaging a
switch trigger 113,

1t will be observed that the amount of resilient
material 8 which is fed past the cutter 87 for
each revolution of the switch actuating means
111 is dependent upon the gear ratios embodied
in the bevel gears 104—108 and the worm drive
108—101. Accordingly, the amount of material
to be included in each cut length can be readily
controlled by adjusting the gear ratio of the
worm drive 188—107 and for this purpose I pre-
fer to mount the switch (01 upon an extension
114 of the bearing bracket 109 and in furn slid-
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valve chamber 81 so that

ably secure the extension 114 to the boss 102 so
that the spacing between the shaft 108 and the
shaft 102 may be altered at will to accommodate
different sizes of worm wheels 101.

It will be’ observed that whenever sufficient
material has been rewound into the desired helical
shape to cause the switch actuating device i1}
to operate the control switch 101 to complete the
circuit to the solenoid 100, air under pressure will
be admitted to the cylinder 18 and cause the cut-
ter 61 to be rapidly moved across the path of the
resilient material 8 and sever this material, |

' The piston 18 and the cutter shaft 68 secured
thereto may be retracted from this position by
means of a compression spring 115 which is dis-
posed in encircling relationship with the cutter
shaft 68 and adapted to extend between the sleeve
208 and the piston 16. I accordingly provide an
extension (16 on the sleeve 29, this extension
having a smaller exterior diameter at this point
50 as to provide a shoulder 7 against which one
end of the compression spring (16 may bear.
Since the compression spring 118 is, in this fash-
ion, caused to rotate with the sleeve 28 while the
piston 78 is non-rotatably recelved within the
cylinder 14, I prefer to interpose & thrust hear-
ing 118 between the other end of the compression
spring 116 and the piston body 11.

It will be observed that as soon as the circuit
to the solenoid 100 is broken, the valve member
93 will be again moved into sealing relationship
with the air supply passage 90 by means of the
compression spring 84, thus permitting the main
compression spring 116 to force the piston 16
and the cutter 87 carried thereby in a returning
direction to their retracted position, the reaction
force of the spring $15 tending to move the sleeve
29 to the left being absorbed in a thrust bearing
119 which is interposed between the worm wheel
27 and the Inward end of the bearing boss 31.
The movement of the piston 16 toward the re-
tracted position may be arrested by means of a
stop member 120 carried by the washer 84 in a
position to engage the inner wall of the cylinder
head 8la at the time the piston is moved to its
retracted position. -

The air which is displaced by this returning
movement of the piston may be discharged
through an exhaust 121 which is also extended
into communication with the valve chamber 81.
In order, however, to prevent the pneumatic fluid
under pressure from passing from the supply pas-
sage 90 directly to the exhaust 121 during the
time the valve stem 96 is retracted by the solenold
100, I arrange the valve chamber 9f and the
valve member 93 in such fashion that when the
valve stem is retracted the valve member 83 will
be moved into sealing engagement with a com-
municating passage 122 extended between the ex-
haust 121 and the valve chamber 81 so as to close
off the connection between the valve chamber L1
and the exhaust 124,

I prefer to so construct the valve 89 as to cause
the piston 76 to be moved in the cutting direction
extremely rapidiy and I also prefer to arrange
the spring 115 in such fashion that the return-
ing movement of the piston and the cutter may

. be made with equal rapidity. The control switch

70

{81 is also preferably arranged so that the circult
to the solenoid $00 is closed for a sufficient length
of time to cause the cutter 8T to completely sever

- the resilient member 8 and then to immediately

76

open this circuit. By arranging the cutting
mechanism in this fashion so that it may be ex-
tremely fast in its action, there will be no per-
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ceptible interruption in the feeding of the resilient
material 8 since the cutter merely darts across
the path of the material and back agaln with
such rapidity that there is caused substantially
no slippage between the feeding wheel 45 and
the resilient material 8.
From the foregoing it will be observed that I
“hav. provided a winding apparatus which is par-
ticularly adapted for the rewinding of a long
length of resillent material which has been pre-
formed into the shape of an elongated helical
coil and that this apparatus is adapted to re-wind
this resilient member in such direction that the
pitch of the resulting helical coil is opposite to
the pitch of the coil originally formed by the
member. It will be apparent that this reversal
is accomplished in the form of the apparatus de-
scribed by rotating the original and rewound
helix in the same direction while reversing the
direction of propagation of the helix. It will be
apparent, of course, that the same results could
be achieved by reversing the direction of rotation
of the two helices while maintaining the direction
of propagation of the same.

It will be further observed that the device of
1y invention is adapted to automatically cut a
relatively long length of resilient material into
any number of desired short lengths during the
rewinding operation without perceptibly inter-
rupting this re-winding operation.

It will be further ohserved that the form of
the machine which I have just described is char-
acterized by the provision of a unique feeding
device which is adapted to be responsive to the
diameter of the helix formed by the re-winding
operation and which functions to simultaneously
push and pull the material through the helix
forming portion of the machine to thus prevent
any jamming of the material in the machine.

While I have described my invention as being
embodied in an apparatus particularly adapted
for the re-winding of a helical member compris-
ing a rubber insulated electrical conductor, it is
to be understood that this device may be em-
ployed for the manufacture of extension devices
comprising a helically coiled resilient member in
which the pitch of the coils of the helix are re-
versed after forming irrespective of the nature
of the resilient member employed,

.While I have shown and described the pre-
ferred embodiment of my invention, I do not de-
sire to be limited to any of the details of con-
struction shown or described herein, except as
defined in the appended claims,

I claim:

1. In an apparatus for making extension de-
vices from a resilient member which has been
pre-formed into an elongated helical coil, the
combination of: means for supporting said pre-
formed coil for rotation about its longitudinal
axis; and means engageable with one end of said
coll for moving said end through a helical path
having a pitch opposite to the pitch of said pre-
formed coil. ]

2. In an apparatus for making extension de-
vices from a resilient member which has been
pre-formed into an elongated helical coil, the
combination of: means for supporting said pre-
formed coil for rotation about its longitudinal
.axis; a means defining a helical path having a
pitch opposite to the pitch of sald pre-formed
coil; and mears engageable with said resilient
member for feeding said member from said pre-
formed coil and about said helical path.

3. In an apparatus for making extension de-
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vices from a resilient member which has been pre-
formed into an elongated helical coil, the com-
bination of: means for supporting said pre-
formed coil for rotation about its longitudinal
axis; a means defining & helical path having a
pitch opposite to the pitch of said pre-formed
coil; means engegeable with said resilient mem-
ber for feeding said member from said pre-
formed coil and about said helical path; and
means for confining said member in said path.

4. In an apparatus for making extension de-
vices from a resilient member which has been
pre-formed into an elongated helical coil, the
combination of: means for supporting said pre-
formed coil for rotation about its longitudinal
axis; means defining a helical path having a pitch
opposite to the pitch of said pre-formed coil;
means for feeding said resilient member from one
end of sald pre-formed coil and about said heli-
cal path; and means for feeding said pre-formed
coil in the direction of its longitudinal axis to
continuously dispose said end in alignment with
said helical path as sald resilient material is
unwound from sald pre-formed cofil.

5. In an apparatus for making extension de-
vices from a resilient member which has been
pre-formed into an elongated helical coil, the
combination of: means for supporting said pre-
formed coll for rotation about its longitudinal
axis; means defining & helical path for said resili-
ent member having a pitch opposite to the pitch
of said pre-formed coil; a feeding means dis-
posed between sald path and said coil and en-
gageable with said resilient member to push said
resilient member about said helical path to re-
wind said member into a helical coil; rotatable
sleeve means disposed in a position to recefve sgdd
rewound helical coil as it is discharged from sald
path; and means for rotating said sleeve member
in the direction of rotation of sald rewound coil
and at a speed higher than the peripheral speed
of sald rewound coil.

6. In an apparatus for making extension de-
vices from a resilient member which has been pre-
formed into an elongated helical coil, the com-~
bination of: means for supporting sald pre-
formed coil for rotation abcut its longitudinal
axis; a means deflning a helical path having a
pitch opposite to the pitch of sald pre-formed
coil; means engageable with said resilient mem-
ber for feeding said member from said pre-formed
coil and about said helical path; and.cutter means
mounted for reciprocal movement across said
path to cut said member.

7. In a winding apparatus for winding an elon-
gated member into a plurality of elongated heli-
cal coils, the combination of: means for support-
ing a supply of said member; means engageable
with said member for feeding said member from
said supply and winding said member into a heli-
cal coil; cutter means mounted for reciprocal
movement across the path of movement of said
member to cut said member; and actuating
means for said cutter means responsive to feed-
ing of predetermined amounts of said member
to reciprocate said cutter and cut said member
into predetermined lengths.

8. In an apparatus for making extension de-
vices from a resilient member which has been
pre-formed into an elongated helical coll, the
combination of: means for supporting said pre-
formed coil; means engageable with said resilient
member for feeding sald member from said pre-
formed coil and winding said member into a
helical coil having a pitch opposite to the pitch
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of saild pre-formed coil; and means for cutting
said member into predetermined lengths as it is
fed from sald pre-formed coil including a cutter
mounted for reciprocal movement across the
path of movement of sald member, actuating.
means for so moving said cutter, and means re-
sponsive to the feeding of predetermined amounts
of sald member for controlling said actuating
means,

9. In a rewinding device, the combination of:
means for feeding an elongated member from a
source of supply and about a helical path; a cut-
ter mounted for reciprocal movement across the
path of movement of said member; a cylinder; a
piston connected to said cutter and movable in
sald cylinder for reciprocating said cutter; a
source of pneumatic fluid under pressure; valve
means for controlling admission of said pneu-
matie fluid to sald eylinder; and control means
for controlling the operation of said valve means
including a means responsive to the feeding of a
predetermined amount of said member past sald
cutter,.

10. In an apparatus for making extension de-
vices from a resilient member which has been
pre-formed into an elongated helical coil, the
combination of: means for supporting said pre-
formed member for rotary movement in a speci-
fled direction about its longitudinal axis; means
for feeding sald member from one end of said
pre-formed coil; means mounting said pre-
formed cofl for axial movement-in one direction
as said member is fed therefrom; means for guid.-
ing said member about a helical path to form a
rewound helical coil rotating in said predeter-
mined direction; and means for feeding said re-
wound coil axially in a direction opposite to the
direction of axial movement of sald pre-formed
enil, whereby said member is rewound into a
I:alical-eoil having a pitch opposite to the pitch
of said pre-formed coil.

11. In a winding apparatus for winding an
elongated member into a plurality of elongated
helical coils, the combination of: means for sup-
porting a supply of said member; means engage-
able with said member for continuously feeding
sald member from said supply and winding said
member into a helical coil; cutter means mount-
ed for reciprocal movement across the path of
movement of said member to cut said member;
control means actuatable in response to feeding
of predetermined amounts of said member past
said cutter; and cutter drive means responsive to
actuation of said control means for recipro-
cating sald cutter with such rapidity as to cut
sald member without perceptibly interrupting
said feeding thereof.

12. In a winding apparatus for winding an
elongated member into an elongated helical coll,
the combination of: means for supporting a sup-
ply of said member; feeding means for feeding
said member from said supply in the direction of
its length; a cylindrical housing member having
an opening therein for receiving said member as
it is fed from said feeding means; a plug mem-
ber supported coaxially within "said housing
member; means on said plug member defining
a helical groove thereabout having a cross sec-
tion substantially identical with the cross secticn
of sald elongated member; and anti-friction
means carried by said housing member and over-
lying said helical groove for confining said mem-
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ber in said groove as it is fed therethrough
by sald feeding means.

13. In a winding apparatus for winding an
elongated member into an elongated helical cofl,
the combination of: means for supporting a sup-
ply of said member; feeding means for feeding
said member from sald supply in the direction
of its length; a cylindrical housing member hav-
ing an opening therein for recelving said mem-
ber as 1t is fed from said feeding mesns; a plug

.member supported coaxially within said housing

member; means on seid plug member defining a
helical groove thereabout having a cross section
substantially identical with the cross section of
said elongated member; and anti-friction means
comprising a plurality of rollers disposed with
their axes parallel to the axis of said helical
groove and carried by said housing member in a
position extending across said groove to confine
said member within said groove ags it is fed there-
through by said feeding means.

14. In a winding apparatus for winding an
elongated member into an elongated helical coil,
the combination of: means for supporting & sup-
ply of said member; feeding means for feeding
said member from said supply in the direction of
its length; a cylindrical housing member hav-
ing an opening therein for receiving said member
as it 1s fed from said feeding means; a plug mem-
ber supported coaxially within said housing mem-
ber; means on said plug member deflning a heli-
cal groove thereabout having a cross section
substantially identical with the cross section of
sald elongated member; anti-friction means car-
ried by said housing member and overlylng said
helical groove for confining sald member in said
groove as it is fed therethrough by said feeding
means; and a stationary mandrel secured to said
plug member and mounted coaxially therewith
for recelving said helical coil as it is fed from
sald helical groove.

15. In a winding apparatus for winding an
elongated member into an elongated helical coil,
the combination of: means for ‘supporting a sup-
ply of said member; feeding mesns for feeding
said member from' said supply in the direction
of its length; a cylindrical housing member hav-
ing an opening therein for receiving said mem-
ber as it is fed from said feeding means; g plug
member supported coaxially within said housing
member; means on said plug member defining
8 helical groove thereabout having a cross sec-
tion substantially identical with the cross sec-
tion of said elongated member; anti-friction
means carried by said housing member and over-
lying said helical groove for conflning said mem-
ber in sald groove as it is fed therethrough by
said feeding means; u stationary mandrel secured
to sald plug member and mounted coaxially
therewith for recetving said helical cofl as it is
fed from said helical groove; a rotatable sleeve
surrounding said mandrel and having an internal
diameter substantially equal to the desired exter-
nal diameter of said helical coll; and means for
rotating said sleeve member in the same direc-
tion as sald member is fed from said helical
groove and at a peripheral speed greater than
the speed of said feeding, whereby engagement
between said rotatable sleeve and said helical
coll operates to reduce the outside diameter of
said coll and prevent jamming of said member
within said groove.
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