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1

This invention relates to a method and appa-
ratus for making separable fasteners, particu-
larly separable fasteners having loops of coils
as the interlocking elements.

Separable fasteners wherein the interlocking
elements are individual loops of continuous elon-
gated coils of roughly helicoidal form have cer-
tain advantages in the way of flexibility, appear-
ance and low production cost not possible to at-
tain with the older types of separable fasteners
wherein the interlocking 'elements are rows of
separate links or teeth, usually of metal, hav-
ing hooks and eyes or other engaging devices
formed in the ends thereof. Coils for use in
separable fasteners are generally fashioned from
“continucus filaments of metal or plastic.

In making coils for separable fasteners, it has
been suggested to wind two filaments simul-
taneously in opposite directions and with alter-
nating turns or loops on the same mandrel and
subsequently to treat them while nested to fix
them in permanently coiled form, and thus to
form two cocperating coils of the fastener at the
same time. Although coils for separable fas-
teners have been made in this fashion and used
with a certain degree of satisfaction, the method
as practiced heretofore leaves much to be de-
sired in certain respects. Thus it is known that
for best results, i. e., for greater ease of align-
ing the engaging portions of the loops properly
and for providing room for attaching the coils
to fabrie, e. g., by sewing through each individual
-loop, each loop should, when viewed along the
longitudinal axis of the coil, be non-circular, e. g.,
it should be somewhat ovoid or elliptical in out-
line. Such coils are frequently referred to as
being oblong in cross section.

Filaments which have bkeen used have usually
bheen those whose cross sections have one diam-
cter greater than another. One such filament
has a cross section resembling that of a finger
ring wherein the inner surface is plane or con-

-eave and the outer surface is convex. Such fila-
. ments may be wound on a mandrel to form coils
with the plane or concave surface on the inside
of the coil. In such cases the individual loops of
each coil are twisted and pressed out of round so
as to accommodate between two of them a loop
of a similar but oppositely wound coil. In some
instances, particularly in the case of a round fila-
ment, notching or indenting of the filaments
where they cross cne another may be affected.
The formation of a pair of cooperating coils
wherein each individual loop of each coil has

the above desired characteristics is difficult to.
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attain when a pair of filaments is wound on a
single mandrel.

It is, therefore, an object of the present in-
vention to provide a method for preparing elon-
gated flexible coils useful in the constiruction of
separable fasteners.

Another object is to provide a method for
forming a pair of elongated coils adapted to be
separably joined longitudinally and released with
a slider. )

An additional object is to provide a method
for fabricating a pair of interlocking coils use-~
ful in the separable fastener art.

An additional object is to provide a method
for fabricating simultaneously and continuously
from g pair of plastic filaments a pair of inter-
Jocking coils useful in the construction of a sepa-
rable fastener.

An additicnal object is to provide a method for
making a separable fastener wherein the inter-
locking elements are the loops of a pair of co-
operating coils.

An additional object is to provide apparatus
for forming a separable fastener wherein the
interlocking elements are individual loops of a
pair of continuous elongated coils.

Still an additional object is to provide appa-
ratus for preparing a pair of coils useful in the
fabrication of a separable fastener. :

An additional object is to provide apparatus
for making simultaneously and continuously
from a pair of plastic filaments a pair of inter-
locking plastic coils useful in the fabrication of
a separable fastener.

These and related objects are accomplished
readily by winding simultaneously two coil-
forming filaments of metal, synthetic resin, or
of other suitable material in opposite directions
and in alternating loops around an elongated
primary mandrel or pin in such fashion that

‘each loop or convolution of one coil nestles be-

tween adjacent loops of the other coil. In addi-
tion to the primary mandrel a pair of elongated
secondary mandrels, usually somewhat longer
than the -primary mandrel, are provided sub-

“stantially parallel with and on opposite sides of

the primary mandrel and in such position that

-one of the filaments is wound around both the
primary mandrel and one of the secondary man-

drels during the formation of a single loop from
the filament and the other filament is. wound
around both the primary mandrel and the other
secondary mandrel during the formation of a
single loop from the said other filament. The
pair of interlocking -coils are then treated while
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still on at least the secondary mandrels in a suit-
able manner to fix or set the filaments per-
manently in the form of flexible elongated coils
and then removed from the mandrels. To pro-
vide for continuous operation the three mandrels
are supported on three separate supports at one
end only and the treated coils slid eontinuously
from the unsupported ends of the mandrels.
The primary mandrel, which may be of circu-
lar, elliptical, oval or of other suitable cross sec-
tion, is provided at its base, with an enlarged
sloping shoulder, which may ¢oi¥Véniently be the
formed end of the mandrel support, but which
is preferably non-circular in cross section, the

filaments being wound in slidirig €ontact over the -

shoulder in such manner that they slide from the
shoulder onto the primary rmandrel, each -new
loop formed thus being slid into close contact
with the last preceding loop of the other coil @nd,
as it is drawn tightly around the mandrel, push-
ing the precedingly formed series of loops along
the mandrels away from the shoulder and
eventually, after treatment to fix ‘the filaments
i ‘permanently coiled foim, free of the- unsup-
ported ends of the mandrels. 'The brocess may
thus be carried out continuously, the formed
mterlockmg coils shdmg or traveling -alohg the
andrels away from the shotilder dnd being sub-
sequently treated as hereinafter deéscribed.

The secondary mandrels, which are used ‘to
impatt a nonh- ~¢ircular shape to each loop or
éonvolution of the two coils and to ‘provide space
between the two -coils for threads tused in se-
curing a tape to the coils, may consist of a pair
6f ‘metal Wwires or plastic filaments or may be
fnade from other suitable material. "The See-
ondaty mandrels are positioned ©n opposite
sides of the primary mandrel and have at least
their Torward sections, with respect to the direc-
thIl of travel of the mterlockmg coils thereon,

parallel to the primary mandrel. "They are each
spaced from the primary mandrel a distance at
Tedst sdbstantlaily as great -as the thickness of
the ¢oil-forming ‘filatnent.

The ‘supported end of each of the secondary
mandrels is inclined at'an angle for a short dis-
‘tance away from the primary mandrel and its
support ahd thus serves-as a sloping guide to as-
sist in guiding one of the coil-forming filaments
into proper position on the ‘inandrels and
'also to ‘provide space for the other coil<forming
‘ﬁlame“lt t67 pass between 1t and the sloplng shoul-
mary mandrel As one enil- forming filament
is wotind around the primary mandrel it is also
‘catised to include within its convolufions ore of
the séctondary mandrels ‘but passes between the
'pr1mary mandrﬂl and the other secondary man-
drel while the other coil-forming filament, as it
s ‘wound around the primary mandrel is caused
to ihclude within its convolutions the other sec-
‘ondary mandrel but not the first.

The coiled structure formed on the three mahn-
drels this ¢onsists of nesting - ‘alternate loops ‘of
“the tWwo ¢oils with the primary mandrel passing
‘th¥oush the 1oops ‘of ‘both cdils and with éach of
‘the secondary ‘mandrels passmg through the
Toops of ‘one ‘¢oil but not through the loops of
the othér. As mentioned previously, the second-
‘ary mandrels are frequently longer than the bri-
mary mandrel The primary mandrel usually
‘need be only long enough to insure proper form-
1ng of the two ﬁlaments into properly spaced

‘griough §b that treatment of the wound fita-
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4

ments to fix them in permanently coiled form
may be completed before they leave the second-
ary mandrels. A supply of each of the two coil-
forming filaments, usually on spools, is carried
in proper order around and between the mandrel
supports, each filament passing through any
suitable tensioning device on its way to the man-
drels.

The formed structure consisting of the two
interlocked coils is then treated while still on at

Teast the secondary mandrels, to cause the flex-
ible filaments to assume permanently their coiled

form, but hot so as to destroy their flexibility.
In the case of metal coil-forming filaments, the

‘filaments riay, depending upon the properties

of the metal or alloy used, be sufiiciently fixed
during the process of winding under tension so
that further treatment is unnecessary. In other
ingtances, a modified heat treatment of the metal
coils may be desirable to further fix them in the
desired -shape and to temper theém. In the case
of interlocking :coils made from therimoplastic
filatnents, e. g., froih filameiits of polyamides,
polyvinylidene chloride;, polyvinyl chloride, cel-
lilbse acetate, polystyrene and rubber, the
structiure is usually heated just sufficiently to re-
lieve ‘the strain -in the coiled filaments but not
sufficiently to catise appreciable softeriing of the
plastic substance, ahd then cooled. Filaments
made from a partially polymerized thermosetting
resin may be heated on the mandrels to com-
plete polymerization of the resin.

‘Tn certain instances it is advisable to Tubricate
the filaments or the mandrels, or both, to pro-
mote easier sliding of the coils therealong. Soap,
oil, paraffin or othér substances non-reactive
with the mandrels-or -coil-forming filamenfs may
be ‘used as lubricants. If desired, the primary
mandrel may be adjustably retractable into the
primary mandrel support and its effective length
thus varied to adjust the frictional resistance
tending to retard the gliding movement of ‘the
coils along the mandréls, and thus to alter some-
what the spacing of the loops on the mandrels.
During winding and subssquent treatment of the
coils, bending and twisting of the filainents is
caiised by the pressure of one convolition on an-
other and this provides means for positive inter-
locking of the coils when assembled in a tape.
Also, hotching of the edges of the fitament loops

‘Wwhere they cross one another may be caused to
‘oceur ditfing the treating step, if desired. Such
‘notching is particularly desirable when the fila-

ments ‘are of circular cross section. The three

‘thandrels should, of course, be constructed of
material which will be substantially unaffected

during the treatment to fix the filaments in coiled
form.
Following the heating and -cooling or other

‘tregtment of the interlocking coils, the strucure
‘is then slid from the ends of the mandrels and
i$ ‘conveved to a wind-up reel for storage or is

immedistely eut into appropriate lengths for as-
semitling in a'tape. The entire operation is con-
veniently carrisd ot contiruously using a modi-
fied Totary braider as will be hereinafter de-

“seribed.

ThHe apparatus and method of the invention

Yray be understood clearly by reference to the

following drawings wherein, for the sake of
clarity certain features are shown on a some-
what exagegerated scale and wherein

Figure 1 :is a side elevation of a pair of op-

‘pasitely wound -interlocking coils useful .in the
‘Heparable fastener art.
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Figure 2 is a diagrammatic view of a rotary
braider modified to carry out the process of the
invention, and '

Figure 3 is an elevation, partly in section, of a
primary and two secondary mandrels and por-
tions of their supports showing a methed of
winding two coil-forming filaments thereon to
form the interlocking coils of Figure 1.

The interlocking coils of Figure 1 each com-
prise a series of loops formed in such manner that
each loop of one coil, as loop 30, is nested be-
tween two adjacent loops, as 3i and 32, of the
other coil in interlocking relationship. When
each of the coils are assembled in suitable tapes
which maintain the loops of each coil in fixed
longitudinal relationship, the coils may be
separably joined with a suitable slider in positive
interlocking relationship and in sueh position will
withstand a high degree of lateral tension with-
out separating. ‘

Referring now to Fiagure 2, there is shown in
diagrammatic outline a modified rotary braider
having a stationary table {8 with two tracks or
races li therein in which a pair of spool car-
riages 12 fravel in oppoesite directions around a
support {3 for o primary mandrel, {8 of Figure 2,
fixedly positioned in an upright position on the
table {. The top of the mandrel support 13 is
tapered, as shown clearly in Figure 2, to provide a
sloping shoulder 17 for the primary mandrel (8.
The primary mandrel {8 is in the form of a short
upright pin, which may be cylindrical, elliptical
or other suitable cross section, and which may be
secured at one end to the center of the taper-
ing shoulder I7 in suitable manner. A preferred
modification comprises a primary mandrel {8
which may be retracted into the shoulder {7 and
held in any desired position by conventional
means, not shown. The length of the primary
mandrel {8 may be varied considerably but it
should be sufficiently long to accommodate at
least two or three loops of each coil. The pri-
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mary mandrel is usually somewhat rounded on

its unsupported end to facilitate easy disengage-
ment therefrom of the sliding double coil struc-
ture.

A pair of secondary mandrels 34 are provided
and each may conveniently be mounted on an
arm 3% adjustably clamped, as by a set screw
36, in a hole drilled at an angle through a post
87 mounted vertically on the table 8. The posts
37 are located in such position with respect to
the carrier races {i{ and the primary mandrel
support 13 that one of the spool carriages (2
travels around the primary mandrel support (3
and one of the posts 37 and the other spool car-
riage travels around the primary mandrel sup-
port and the other post. The posts 37 and the
adjustable arms 35 are referred to, broadly, as
secondary mandrel supports. A pair of wires
or stiff plastic filaments 34 may serve as second-
ary mandrels. The secondary mandrels 34 and
their supports are arranged so that the forward
section or unsupported end of each secondary
mandrel lies parallel to and at a short distance
from the primary mandrel. Generally speaking
the distance separating the primary and a sec-
ondary mandrel will be substantially the width
of the coil-forming filament so that the second-
ary mandrel will lie closely against one series of
filament loops and the other series of filament
loops will be drawn tightly over it. Secondary
mandrels having cross sections of any desired
shape and size may be employed to provide a-
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“and covered with insulating material 25.

‘ 6
longitudinal opening of desired shape and size
between the coils in the finished structure.

The supported end 38 of each secondary man-

drel and the adjustable arm 25 to which it is
secured are inclined at an angle away from the
primary mandrel 18 sufficient to clear the shoul-
der {1 on the primary mandrel support and per-
mit a coil-forming filament 15 to slide between
the two onto the primary mandrel. The other
coil-forming filament is guided into its posi-
tion around the secondary mandrel by the slop-
ing portion 38 thereof and the sloping arm 35.
- A pair of spools 14 are carried by the spool
carriages {2 which are driven by conventional
driving apparatus, not shown. Each of the
spools {4 carries a supply of coil-forming fila-~
ment {5 which, as it leaves its respective spool,
passes through a filament tensioning device 16,
which is of conventional design and is usually
spring loaded, and thence in sliding contact over
the shoulder {7 and the sloping ends 38 of one
of the secondary mandrels onto the primary
mandrel {8 and one of the secondary mandrels 34.
The shoulder {7 is preferably non-circular in
cross section to provide even sliding contact of
the filaments 5 over the shoulder as the spool
carriers 12 travel in the races i{ around the pri-
mary mandrel support {3 which is not centered
with respect to either of the races {i. A flattened
area 33 is advantageously provided on one side
of the shoulder {7 where the two filaments i5
cross one another just prior to passing between
the shoulder {7 and the respective secondary
mandrels or mandrel supports. )

As each loop of a coil is formed by winding
a coil-forming filament around the base of the
primary mandrel (8 and one of the secondary
mandrels. 34, and the loop drawn tight, it iies in
close contact with the preceding loop of the other
coil and pushes the entire structure of nested
loops along the mandrels {8 and 34 toward the -
unsupported ends thereof. As each of the coil-
forming filaments 15 is wound around the pri-
mary mandrel {8, it also includes within each of
its convolutions one of the secondary mandrels
34, but not the other. In the coiled structure thus
formed, each of the secondary mandrels 34 thus
lies within the convolutions of one of the coils,
but not within the convolutions of the other coil,
and the other secondary mandrel occupies the
reverse position with respect to the two coils.

The treatment of the interlocking coils.cn the
mandrels after forming is, as mentioned previ-
ously, varied according to the nature of the sub-~
stance from which the coil-forming filaments
i5 are formed. Generally speaking, in the case
of coil-forming filaments of synthetic resin a
simple heating and cooling operation is sufficient.
This may be effected by a circular hollow heater
22 of Figure 2 positioned around a short section
of the interlocked coils on the mandrels, by high-
frequency heating, or in any other convenient
manner. One type of satisfactory heater of con-

‘ventional design is shown somewhat in detail in

Figure 3 and comprises a metal cylinder 23 with
a longitudinal bore slightly larger than the pair
of coils fraveling on the mandrels. . An insulated
heating element 24 is wound around the cylinder
A
rheostat, not shown, may be provided to regulate
the degree of heating. ‘The degree of heating is
regulated so as to relieve the strain within the-
coil-forming filaments but not to soften them
appreciably. Cooling may be effected with a coil-

-26 carrying cold water around the coils of fila-




2,541,728

7

ment immediately after they leave the heating
Zone, ‘or in ‘any other convenient way. In the
case of metal coil-forming filaments a somewhat
‘more -drastic heat treatment of the coils may be
necessary than is the case with plastic coil-form-
ing filaments. Following the completion of the
treatment to fix the fillament in coil form the
traveling interlocked :coils may be wound up on
g reel 27 or cut into desired lengths for assem-
bling in suitabe tapes.

1 claim:

1. In @ method for forming a pair of coils for
«a separable fastener, thesteps including: winding
15 coil-forming filament in one direction in a
.series -of loops around-a primary and a secondary
mandrel; winding another coil-forming filament
in the reverse direction around the primary man-
drel and another secondary mandrel in a second
-series of loops alternating with the loops of the
first series, each loop-of the second series nestling
between but not crossing adjacent loops of the
first series and said secondary mandrels being
positioned on opposite sides of the primary man-
drel; -and drawing the loops tightly around the
‘mandrels.

2. The method as claimed in claim 1 wherein
the coil-forming filaments are metal filaments.

3. In a method for forming a pair of coils for
‘s separable fastener, the steps including: wind-
ing a coil-forming filament in one direction in
5 series of loops around a primary and a sec-
ondary mandrel; winding another coil-forming
filament in the reverse direction around the pri-
mary mandrel and another secondary mandrel in
a second series of loops alternating with the loops
of the first series, each loop of the second series
nestling between but not crossing adjacent loops
of the first series and said secondary mandrels
being positioned on-oppesite sides of the primary
mandrel; drawing the loops tightly around the
mandrels; and treating the loops-on the man-
drels to fix the filaments in permanently coiled
form.

4. The method as claimed .in claim 1 wherein
the coil-forming filaments are synthetic resin
filaments.

5. In a method for forming a pair of coils for
- a separable fastener, the steps including: pro-
viding ‘an elongated primary mandrel and two
.elongated secondary mandrels adjacent to and
parallel with and on.opposite sides of the primary
mandrel, each of said mandrels being supported
on separate supports.at the .same ends thereof;
winding & coil-forming filament in one direction
in -a series of loops around the primary mandrel
and one of the secondary mandrels; winding
simultaneously another coil-forming filament in
the reverse direction around the primary man-
drel and the other secondary mandrel in.a second
series of loops alternating with the loops of the
first series, each loop of the second series nestling
between but not crossing adjacent loops of the
first series; treating the loops on the mandrels
to fix the filaments in permanently coiled form;
:and ‘sliding the so-formed pair of interlocking
coils from the unsupported ends of the mandrels.

6. Ina method for forming continuously a pair
of coils of synthetic resin for a separable fastener,
the steps including; providing a primary man-
drel and two secondary mandrels adjacent to and
parallel with -the primary mandrel and on op-
posite sides thereof, said primary and secondary
mandrels being supported at the same ends there-
«of on separate mandrel supports and unsupported
st their other 'ends; “‘winding ‘continuously a.fila-
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8

ment of synthetic resin in one-direction in a series
of tight loops around the primary and one of the
secondary mandrels near their supported ends;
winding simultaneously and continuously another
flament of synthetic resin in the reverse direction
around the primary mandrel and the other sec-
ondary mandrel in -a series of tight loops alter-
nating with the loops of the first series and each
nestling between but not crossing adjacent loops
of the first series: sliding the two coiled filaments
continuously along the mandrels toward the un-
supported ends thereof; heating the coiled fila~
ments sliding on the mandrels; .and sliding the

filaments fixed in permanently coiled form con-

tinuously from the unsupported ends of the
mandrels.

7. In a method for forming continuously a pair
of coils for a separable fastener from a plastic
filament, the steps including; providing an elon-
gated primary mandrel supported at one end
on the sloping shoulder of a primary mandrel

support; providing a pair of elongated secondary

mandrels adjacent to and parallel with the pri-
mary mandrel and on opposite sides thereof;
winding continuously a tensioned plastic filament
in one direction slidably over the .sloping

shoulder in a series of loops around the primary
mandrel and one of the secondary mandrels;
~ winding simultaneously and continuously another

tensioned plastic filament in the reverse direc-
tion slidably over the sloping shoulder around

the primary mandrel and the other secondary

mandrel in a second series of loops alternating
with the loops .of the first series and in lateral
pressure contact therewith, each loop of the
second series nestling between but not crossing

adjacent loops of the first series; heating the

two series of plastic loops on the mandrels; and
subsequently sliding the so-formed nestled plastic
coils longitudinally and continuously from the
mandrels.

8. In a method for forming continuously 2
pair of coils for a separable fastener from a
plastic filament, the steps including: providing a
primary mandrel supporfed at one end on the
sloping shoulder of a primary mandrel support;
providing two secondary mandrels on opposite
sides of any adjacent to the primary mandrel,
each having a section parallel with the primary

mandrel and a section inclined at an angle

thereto; winding continuously a tensioned plastic
filament in one direction slidably over the slop-
ing shoulder of the primary mandrel support and
the inclined section of one of the secondary
mandrels in a series of loops around the primary
mandrel and the said secondary mandrel; wind-
ing simultaneously and continucusly another
tensioned plastic filament in the reverse direc-
tion slidably over the sloping shoulder of the
primary mandrel support and the inclined sec-
tion of the other secondary mandrel around the
primary mandrel and the said other secondary

‘mandrel in a second series of loops alternating

with the loops of the first series and in lateral
pressure contact therewith, ‘each loop of the
second series nestling between but not crossing
adjacent loops of the first series; treating the
loops on the mandrels to fix the filaments in
permanently coiled form; and sliding the .so~
formed nestled plastic coils longitudinally and
continuously from the mandrels.

9. In apparatus for forming a pair of inter-

locking coils for a separable fastener, the com-

bination including; a primary mandrel supported

-at one end on a primary mandrel support; two
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secondary mandrels positioned adjacent to and
having sections parallel with the primary man-
drel on opposite sides thereof and supported on
two secondary mandrel supports separate from
one another and from the primary mandrel sup-
port; means for winding a tensioned coil-form-
ing filament in a series of loops around the pri-
mary mandrel and one of the secondary man-
drels; means for winding simultaneously another

tensioned ‘coil-forming filament in the reverse

direction around the primary mandrel and the
other secondary mandrel in a series of loops
alternating with and in lateral pressure contact
with the loops of the first series; and means for
treating the wound filaments on the mandrels
to fix them'in permanently coiled form.

10. Apparatus as claimed in claim 9 wherein
the primary mandrel is adjustably retractable
into the primary mandrel support to provide
means for adjusting the effective length of the
mandre].

11. Apparatus as claimed in claim 9 wherein
the primary mandrel support has a sloping
shoulder of non-circular cross section for slid-
ably guiding a coil-forming filament wound
thereover onto the mandrels.

12. In apparatus for forming interlocking coils
for a separable fastener, the combination includ-
ing: a primary mandrel supported at one end
on a primary mandrel support; two secondary
mandrels positioned adjacent to and having sec-~
tions parallel with the primary mandrel on oppo-
site sides thereof and supported on two secondary
mandrel supports; a sloping shoulder on the
primary mandrel support immediately adjacent
the base of the primary mandrel for slidably
guiding a tensioned filament wound in sliding
contact thereover onto the mandrels; means for
winding a tensioned coil-forming filament in a
series of loops slidably over the sloping shoulder
onfo the primary mandrel and one of the second-
ary mandrels; means for winding simultaneously
another tensioned coil-forming filament in the
reverse direction slidably over the sloping

shoulder around the primary mandrel and the :

other secondary mandrel in a series of loops
alternating with the loops of the first series and
in lateral pressure therewith; and means for
treating the wound filaments on the mandrels to
fix them in permanent coiled form.

13. In apparatus for forming continuously a
peir of interlocking coils for a separable fastener,

10

the combination including: a primary mandrel
supported at one end on a primary mandrel sup-
port; two secondary mandrels adjacent to the
primary mandrel and supported at the same ends
as the primary mandrel on two secondary man-
drel supports separate from one another and
from the primary mandrel support, each of said
secondary mandrels having a section parallel
to the primary mandrel and a section inclined
at an angle away from the primary mandrel; a
sloping shoulder on the primary mandrel sup-
port immediately adjacent the base of the pri-
mary mandrel, said sloping shoulder and inclined
sections of the secondary mandrels being adapted
to guide a filament wound in sliding contact
thereover onto the mandrels; means to carry

- 8 supply of a coil-forming filament in one direc~

tion continuously around the primary mandrel
support and one of the secondary mandrel sup--
ports and to feed the coil-forming filament in
sliding contact over the sloping shoulder of the
primary mandrel support and the inclined sec-

- tion of the secondary mandrel in tight loops
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encircling the primary mandrel and the said
secondary mandrel; means to carry another sup-
ply of a coil-forming filament simultaneously in
the reverse direction-around the primary mandrel
support and the other secondary mandrel sup-
port and to feed the coil-forming filament in
sliding contact over the sloping shoulder of the
primary mandrel support and the inclined sec-
tion of the said other secondary mandrel around
the primary mandrel and the said other second-
ary mandrel in tight loops alternating with and
in lateral pressure contact with the loops of the
first filament; and means for treating the inter-
locking coils while sliding on the secondary man~-
drels to fix them in a permanently coiled form.
NICHOLAS A. WAHI..

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
450,685 StIUSS ccmme e Apr. 21, 1891
2,343,348 Wahl e Mar. 7, 1944
FOREIGN PATENTS
Number Country Date
9,547 Great Britain oee e of 1800




