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This invention relates to a machine for making coils
from filamentary material, such as nylon and other plastic
filaments, and particularly to a coiling machine for making
simultaneously a pair of interlocking coils of filamentary
material which are particularly adapted for use as inter-
locking fastener stringers for slide fasteners wherein the
opposed loops or convolutions of each of the coils act as
interlocking elements,

The coiling machine of the present invention is par-
ticularly adaptable for making interlocking slide fastener
stringers of the so-called filament type as shown in the
U.S. Patent to Nicholas Wahl, No. 2,300,442, issued
November 3, 1942. Such stringers are formed of fila-
ment usually of nylon or some other plastic material of
special cross-section, which are simultaneously formed by
winding two filaments in opposite directions around a
suitable mandrel. As the two filaments are wound around
the mandrel, a coiled filament is formed with the con-
volutions moved successively along the mandrel to the
free end thereof. The two coiled filaments are then inter-
meshed with each other so as to provide a pair of inter-
locked coiled filament stringers which are later attached
to stringer tapes to provide slide fastener chain in a
manner well known to those skilled in the art.

According to the present invention there is provided a
machine for coiling two filaments simultaneously having
means arranged therewith for deforming the filaments in-
termittently so that an interlocking head portion is formed
on each convolution of each of the coils, means for auto-
matically intermeshing the two coils immediately after
they have been formed, and means for heating and curing
the coils and delivering them from the machine.

It is the general object of the invention to provide an
improved coiling machine having two heads arranged on
rotatable members rotatable in opposite directions with
a stationary mandrel arranged with each head and extend-
ing outwardly therefrom around which the respective
filaments are wound and coiled and with means arranged
on each of the heads which cooperate with one another
infermittently to deform the two filaments at spaced-apart
intervals which deformations are adapted to provide an
interlocking head portion on each convelation of the
coiled filaments.

It is another object of this invention to provide an im-
proved machine for making coils of filamentary material
for use as slide fastener stringers which machine can be
operafed at a much higher speed over much longer periods
of time than machines heretofor suggested and used for
such purpose, thereby resulting in greatly increased pro-
ductive capacities.

It is a further object of the present invention to pro-
vide an improved machine for making coils of filamentary
material for use as slide fastener stringers wherein the
filamentary material is coiled and deformed, the coils
intermeshed and cured completely in readiness for attach-
ment to stringers tapes without the need for any further
operations thereon,

It is still another object of the invention to provide an
improved coiling machine for making automaticaily coiled
filament for slide fasteners which is efficient and effective
in its use, and at the same time, produces uniform and
satisfactory slide fastener stringers.

Various other objects and advantages of this invention
will be more apparent in the course of the following speci-
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fication, and will be particularly pointed out in the ap-
pended claims.

In the accompanying drawings, there is shown for the
purpose of illustration, an embodiment which my inven-
tion may assume in practice.

In these drawings:

FIG. 1 is a front elevational view, partly broken away,
of the improved coiling machine in accordance with the
present invention,

FIG. 2 is a side elevational view, partly in section, of
the upper part of the cooling machine as shown in FIG. 1,

FIG. 3 is an enlarged front elevational view, partly
in section, of the intermediate portion of the machine,

FIG. 4 is a sectional view taken on line 4—4 of FIG. 2,

FIG. 5 is an enlarged isometric view of the coiling
heads and stationary mandrels showing how the filaments
are deformed and wound around the respective mandrels,

FIG. 6 is an enlarged isometric view showing the two
coils of filament intermeshed after they have been formed,

FIG. 7 is an enlarged isometric view showing modified
types of stationary mandrels which may be used in the
coiling machine of the present invention,

FIGS. 8, 9 and 10 are schematic views of mechanism
which may be employed for feeding the coiled filaments
from the ends of the mandrels to the curing wheel.

Referring more particularly to the drawings, the im-
proved coiling machine of the present invention conisits
of a frame 2 in which there is mounted in a pair of suit-
able bearings 3 carried thereby, a pair of rotatable shafts
4 arranged at an acute angle to one another. On the upper
end of each of these shafts 4, there is securely arranged
a head 5 which are rotated in opposite directions by the
respective shafts. The extreme upper end of each of these
heads 5 terminates in a frusto-conical shaped portion
6 which portions are arranged in side-by-side relation.
Directly above each of these frusto-conical shaped por-
tions 6 there is carried thereby an annular deforming
member 7. Axially of each of these heads 5, there is
arranged a siationary mandre! 8§ which extends up through
the respective frusto-conical shaped portions 6 to a point
beyond the annular deforming members 7 of the respective
heads. Tt will be noted that these mandrels 8 are also
disposed at an acute angle relative to one another with
the extreme free ends being slightly spaced from one
another, as more clearly shown in FIGS. 3 and 5 of the
drawings.

Within each of the heads 3 there is arranged a plural-
ity of guide rollers or pulleys 9, 19, and 12 around which
the filament F is adapted to pass from its source of
supply in a manner hereinafter to be described. Directly
opposite the upper roller 12, there is arranged in each
of the heads 5 a longitudinally extending passageway
13 which opens in the side of the respective frusto-conical
shaped portions 6, as at 14. Axially of each of the
shafts 4, there is arranged another longitudinally ex-
tending filament passageway 15 which opens at its upper
end adjacent the lower guide roll 9. Each of the heads
5 is rotatably mounted in a suitable bearing 16 carried
by a bracket member 17 mounted on the frame 2.

As more clearly shown in FIGS. 1 and 3 of the draw-
ings, the inner end of each of the mandrels 8 is arranged
axially of a spindle-like member 18 to which they are
secured and each of these spindle-like members 18 are
arranged axially of the respective heads 5 in suitable
bearings 19 arranged in the axially hollow portion 20
of the respective heads. On the inner or lower end of
each of these spindle-like members 18, there is arranged
a gear 21 which meshes with a gear 22 arranged on
the upper end of a shaft 23 suitably arranged in the side
of the respective heads. On the lower end of each of
these shafts 23, there is arranged another gear 24 which
meshes with a stationary gear 25. By means of such an
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arrangement it will be seen that each -of the mandrels
8 are held stationary while the respective heads rotate
relative thereto,
_ On the lower end of each of the - shafts -4, thﬁre is
secured thereto so as to rotate therewith a yoke-like mem-
ber 390 in which there is rotatably: mounted a spool S
on which there is wound a.- supply of filament F.
Intermediate thé length of each of the shafts 4, there
is secured thereto a gear 31 which cooperates with a
gear 32 arranged on the outer end of a transversely ex-
tending drive shaft 33. This drive shaft is mounted in

8,196,489 -

v

10

a pair of suitable bearings 34 and 35 carried by the -
frame 2 and the -outer end thereof is connected to a-shaft _ .

36 of a gear box-37. There isiarranged on the shaft 33,
a pulley 38 around which there is adapted to be disposed
a belt B connected to a pulley on -a shaft of a.motor
(not shown) for dr1v1ng the shaft 33.in a well known
manner.-

~Above each of the heads 5, there is mounted on the
frame 2, a pair of identical guxde blocks 39 with each
having a guide groove 40 therein in which there is ar-

ranged a slidable member-41. On the inner end of each

of these slidable members 41, there is arranged preferably
a rotatable disc-like member or wheel 42 .having teeth
43 arranged around the periphery thereof which wheels
cooperate with one -another in a manner and for a pur-
pose hereinafter to be described.

In the upper part of the frame 2, there is arranged a

transversely extending shaft 50 on whlch there is securely.

mounted a: feed and forming or. curing wheel 51 having
a groove 52 arranged around the ‘periphery thereof.. - The
periphery of the forming wheel .is arranged substantially

20

tangential to a plane through the upper free ends of the -

mandrels 8, and there is positioned between the free ends
of the mandrels and. the periphery of this curing wheel
51, a coiled filament guide member 53." In each side of
this forming wheel, there is arranged preferably an an-

nular electrical heatmg element 54 which may be heated -

in any suitable manner.

 Within, this grooyve 52'111 the perlphery of “the. curing.

wheel 51, there is arranged .an endless flexible wire-like
band 55 which travels with the forming wheel as it rotates.
This flexible band 55 is disposed around a series of guide

rollers 56 .carried by a bracket member 57 mounted ‘on .

the frame 2 rearwardly of the pair of heads 5 at the front
of .the machine ‘and around another series of gnide rollers
58 carried by another bracket member 59 mounted-on
the frame at the rear. of the machine as’ more clearly
shown in FIG. 2 of the drawings.

Around. the perlphery of this forming- wheel: 51 as
more clearly shown in FIG. 4, there is arranged prefer-
ably a pair of removable annular metallic strips 60 with
one ‘arranged to each side of the groove 52 therein and
preferably having a series of teeth 61 arranged along the
opposed edges thereof. - These metallic strips are secured
to the periphery of the forming wheel 51 preferably by
means of a plurality of screws 62.

40

45

" Above- the forming wheel 51, there is “arranged ‘an

arcuate-shaped member 70 having one ‘end thereof pivot-
ally attached, ‘as-at 71, to a bracket member 72 mounted
on the frame 2. This arcuate-shaped movable member
70 consists preferably of a pair of spaced-apart members
73 having a plurality of spaced-apart freely rotatable
rollers 74 -arranged therebetween. It will be seen: that

this arcuate-shaped member 70 extends: from a.point ad- ‘

jacent the free ends of the mandrels 8.in the front of
the machine” and around the forming wheel 51 to its
pivotal point at. the rear side.of the machine. ~There is
disposed around these rollers 74, an-endless flexible metal-
lic band 75 which is positioned dlrectly opposite the groove

60

52 in the forming wheel and which is adapted to:travel

therewith upon rotation .of the same. ' This member 70
is-locked in posmon by any -suitable manner- so that the

flexible band 75 is maintained in frictional contact with
In this member 73

the periphery of the forming wheel.

on the front side of the machine opposite the periphery
of the forming wheel with which it cooperates, there is
arranged preferably a rofatable pressure roller 76 which
is rotatably arranged on an eccentric 77 manually manip-

~ulated by a handle 78. ‘At the rear side of the machine

and the wheel 51, there is mounted on the frame 2 prefer-
ably. a guide. member- 99 having a-series of apertures
arranged therein through which an air supply is supplied
to this guide member; - - ‘

The shaft 50, together with the forming wheel 51,
carried thereby is driven preferably by a chain 80 which
is disposed around a sprocket 81 secured to the shaft 50

.and a sprocket 82 carried by a shaft 83 of the gear box 37.

Having described the construction of the improved coil-

.ing ‘machine in accordance with the present invention, it

funchons in the following manner.

In view-of the fact that the shaft§ 4 and the heads 5
together with the ‘mechanism - associated therewith are
identical only one of these assemblies will be described
in ‘detail, It will be assumed that the filaments F to be
coiled are positioned in the machine; as shown in FIG. 3
of the drawings in readiness for the coiling operation. - In
such position it will be seen that the filament F . passes
from the filament spool supply S, axially up through the
shaft 4, through the passageway 15, around the rollers 9,
18and 12, through the passageway 13 and out through the
openmg 14 in the side of the frusto-conlcal shaped end
portion 6.

The filament F then passes into tangential contact with
the annular ‘deforming member7 and to the mandrel §
around which it is initially, manually. wound adjacent the

.annular deforming member 7, as more clearly shown in

FIG. 5 of the drawings. -

The machine is now being in readiness for operation, it
will be understood that-one of these shafts 4 together with
the head 5 carried thereby rotates in a clock-wise direc-
tion and that the other shaft 4 together with.the head 5

.. carried theréby rotates in a counter clockwise direction,

i.e., the heads rotate in opposite directions. -As the shafts
4 together with the respective heads 5 carried thereby
rotate the respective-filaments F are wound or coiled
around “the respectlve statlonary mandrels '8, as more
clearly shown in FIGS:3 and 5 of the drawings and that
the coiled filaments C gradually-builds up toward the free
ends of the respective-mandrels 8 and eventually the con-;
volutions of the coil are successively. forced off the free
ends of the respectlve mandrels.

- It will be seen that each of the filaments F pass. be-

tween the annular deformmg members 7 upon éach revo-

Iution of the heads 5 and it will be understood that as
they passtherebetween each of the filaments are deformed,
as.at H, which is oné of the most important aspects of the

-present invention. This deformation H of the filament is

adapted to form the mterlockmg head portion of a finished
slide fastener.

It will be understood that as the two coiled filaments C
leave the mandrels 8, they intermesh with: one another
and pass. between the two opposed disc-like members or
wheels 42 whereby the convolutions of these two coiled

filaments. are spaced properly relativé to one another so

as to be intermeshed with one another and-supported, as
$hown in FIG. 3 of the drawings, - The intermeshed coiled
filaments then pass into the  guide member 53 and thence

“to the periphery of the feed and foriing wheel 51.
"= The intermeéshed coiled filaments C are then forced into

the groove 52 in the periphery.of the forming wheel 51

-over the top of the flexible wire stripping band 55 therein

and between- the -annular metallic strips 60 by the action
of the pressire roller 76.  These coiled filaments are held
in such. position-as.they are conveyed around the forming

wheel by the flexible metallic band 75 until they reach the-
‘rear side of ‘the machine at which point they are removed

from the groove 52 and strlpped from the forming wheel

-by ‘the action of the’ flexible.wire band 55.

2Tt wxll be: understood that the: perlphery of the forxmng,
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wheel 54 is heated by the annular heating members 51
carried thereby, which in turn heat the intermeshed coiled
filaments to soften and set the same. In other words, as
the filaments pass from the front of the machine and
around the forming wheel to the rear side of the machine
they are cured and set so as to relieve any tension in the
filaments from being coiled and deformed.

After the intermeshed coiled filaments are stripped from
the forming wheel 51, they pass through the rear guide 56
wherein they are cooled by any suitable manner, pref-
erably by means of an air supply (not shown).

In FIG. 7 of the drawings there is shown a modified
form of the stationary mandrels. In this construction the
mandrels are rather elongated and have lower tapered por-
tions 91 arranged at an acute angle to one another and
straight upper portions 92 arranged substantially parallel
to one another which straight portions extend a consider-
able distance beyond the lower tapered portions so as to
aid in guiding the coiled filaments C to the curing wheel
81 and for supporting them while they are being inter-
meshed with each other,

There is shown in FIGS. 8, 9 and 10, auxiliary mecha-
nism for aiding in moving the intermeshed coiled fila-
ments C from the free ends of the mandrels 8 and feed-
ing them to the curing wheel 51, Such mechanism con-
sists of a pair of spaced-apart sprocket gears $8 arranged
on a suitable shaft 99 which gears mesh with the cavities
97 between the teeth 61 of the metallic strip or bands 69
disposed around the curing wheel 51 which rotate the
same. These sprocket gears 98 mesh with another pair of
spaced-apart sprocket gears 95 arranged on a suitable
shaft 96 which in turn mesh with the spaces between the
convolutions of the respective coiled filaments C. Thus it
will be seen that as the curing wheel 51 rotates, it in turn
will rotate the sprocket gears 98 in a counter-clockwise
direction, as shown in FIG. 8, and the sprocket gears 95
will in turn be rotated in a clockwise direction so as to
move the coiled filaments C away from the free ends of
the stationary mandrels & and toward the periphery of the
curing wheel 5%.

As a result of my invention it will be seen that there
is provided a coiling machine for making slide fastener
elements of the coiled filament type for slide fastemers
wherein a pair of filaments are not only coiled but the
filaments are automatically and simultanzously deformed
so as to provide interlocking head portions cn each convo-
lution of each of the coils, and the coiled filaments simul-
taneously cured te provide completely finished slide fast-
ener elements of the continuously connected type.

While I have shown and described an embodiment
which my invention may assume in practice, it will be
understood that this embodiment is merely for the purpose
of illustration and description, and that other forms may
be devised within the scepe of my invention as defined in
the appended claims.

What I claim as my invention is:

1. In a coiling machine of the class described,

a pair of cylindrical rotatable members arranged in

side-by-side relation,

means for delivering a continuous length filament to
each of said rotatable members,

a mandrel arranged concentric with each of said ro-
tatable members and extending outwardly therefrom
around which each of the respective filaments are
adapted to be wound upon rotation of said rotatable
members so as to form a coiled filament therearound,

means arranged around the periphery of each of said
rotatable members which cooperate with one another
to deform each of the filaments at spaced-apart inter-
vals therealong as the respective filaments pass from
the rotatable members to the respective mandrels,

means for rotating each of said rotatable members rela-
tive to their respective mandrels whereby the respec-
tive filaments are coiled around the respective man-
drels, and
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means arranged beyond said rotatable members for in-
termeshing said coiled filaments one with the other
as they pass therealong.

2. In a coiling machine, the combination as defined in
claim 1, wherein the intermeshing means consists of a
pair of rotatable disks arranged in side-by-side relation
on parallel axes with each having spaced-apart teeth
around the periphery thereof which cooperate with one
ancther upon rotation thereof to force the coiled filaments
together into intermeshed relation.

3. In a coiling machine, the combination as defined in
claim 1, wherein the axes of the rotatable members and
the mandrels arranged therewith are arranged at a acute
angle to one another.

4. In a coiling machine, the combination as defined in
claim 1, including means arranged beyond the intermesh-
ing means for heating the intermeshed coiled filaments
as they pass therealong so as to shape the same,

5. In a coiling machine, the combination as defined in
claim I, including a rotatable wheel arranged opposite
the mandrels around which the intermeshed coiled fila-
ment is disposed and which pulls the coiled filaments from
the free ends of the mandrels and through the intermesh-
ing means, and means for guiding the intermeshed coiled
filament to and around said wheel.

6. In a coiling machine, the combination as defined in
claim §, including means arranged with the rotatable wheel
for heating the intermeshed coiled filament as it passes
therearound so as to shape the same.

7. In a cciling machine, the combination as defined in
claim 5, including an endless flexible band arranged
around the periphery of said wheel and which cooperates
therewith to guide and convey the intermeshed coiled fila-
ments therearound.

8. In a coiling machine, the combination as defined in
claim 5, including a groove arranged around the periphery
of said wheel in which the intermeshed coiled filaments
are adapted to be disposed as they are conveyed there-
around, and an endless flexible band arranged in said
groove around the periphery of said wheel in under said
intermeshed coiled filaments and which travels with said
wheel upon rotation thereof and which is adapted to move
the intermeshed coiled filaments out of said groove and
strip them from said wheel at a predetermined point there-
around.

9. In a coiling machine, the combination as defined in
claim 1, including means arranged coaxial with each ro-
tatable member for receiving and holding a filament sup-
ply spool rotatably and coaxially with relation to the axis
of the respective rotatable members.

18. In a coiling machine of the class described,

a pair of rotatable members arranged in side-by-side
relation on axes arranged at an acute angle relative to
one another,

means for delivering a continuous length filament to
each of said rotatable members,

each of said rotatable members having a frusto-conical
shaped end portion,

a mandrel arranged axially of each of said rotatable
members extending outwardly from the end of each
of said frusto-conical end portions at an acute angle
to one another,

means arranged around the periphery of each of said
frusto-conical shaped portion which cooperate with
one another to deform each of the filaments at spaced-
apart intervals therealong as the respective filaments
pass from the rotatable members to the respective
mandrels,

means for rotating each of said rotatable members rela-
tive to their respective mandrels whereby the respec-
tive filaments are wound and coiled around the re-
spective mandrels,

means arranged beyond said rotatable members for in-
termeshing said coiled filaments one with the other
as they pass therealong, and
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means arranged beyond the intermeshing means for

- heating the intermeshed coiled ﬁlaments as.they ‘pass
therealong so as to shape the same.

- 11. In a coiling machine, the combination as deﬁned in

claim 10, wherein the 1ntermesh1ng means_consists -of a

pair of rotatable.disks arranged in s1de-by—s1de relation on
parallel axes with each having spaced-apart teeth around
the periphery thereof which cooperate with one another
upon rotation thereof to force the colled ﬁlaments together
into intermeshed relation.

12. In a coiling machine, the combination as defined in
claim 10, including a rotatable ‘wheel arranged: opposite
the mandrels around which the intermeshed. coiled fila-
ment is disposed and which pulls the coiled filaments from
the free ends of the mandrels and through the -intermesh-

10 .

15

ing means, and -means for guiding the mtermeshed coiled

filament to and around said: wheel.

13. In a coiling machine, the combmatlon as deﬁned in
claim 12, including an endless flexible band arranged
around the periphery of said wheel and which cooperates

therewith to guide and convey the intermeshed coxled fila-

ments therearound.

20

14. In a coiling machine, the combmatlon as deﬁned in

claim 12, including a groove arranged around the pe-
riphery of said wheel in which the intermeshed coiled fila-
ments are adapted to be disposed as they are oonveyed

therearound, and an endless flexible band arranged in said.

groove around the periphery of said wheel-in.under said
intermeshed coiled filaments-and which-travels with said
wheel upon rotation thereof and which is adapted to move
the intermeshed coiled filaments out of said - groove-and
strip them from said Wheel ata predetermlned pomt there-
around.

15. In a coiling machme, the combination as defined in
claim 10, including means arranged with the rotatable

25

8
‘operate with one another to deform:each of ‘the fila-
- ments at spaced-apart intervals therealong as the re-
spective filaments pass f1om the heads to the respec-
tive mandrels,
means for rotating said shafts’ together w1th the heads
carried thereby relative to their respective mandrels
whereby the respective filaments are wound and
coiled-around the. respective mandrels, . k

. means arranged beyond said rotatable heads for inter-
meshing said coiled filaments one w1th the .other as
they pass therealong,

“a rotatable wheel -arranged  opposite sald mandrels
around which the intermeshed coiled filament is dis-
posed and which pulls the coiled filaments from the
free ends of said mandrels and through the 1ntermesh-
ing means;

an endless flexible band arranged around the penphery
of said wheel and which cooperates therewith -to
guide and. convey - the mtermeshed coiled filaments
therearound, and

means for rotatmg said wheel so that said endless flexi-

“~'ble band is moved therewith.

18.. In a coiling machine, the combination as defined in
claim 17, including means arranged with.the rotatable
wheel for heating the intermeshed-coiled filament as it

" 'passes therearound so as to shape the same.

30

19. In a coiling machine, the combination as: defined
in-claim 17, wherein the mtermeshmg means-consists of a
pair of Totatable discs arranged in side-by-side relation on
parallel axes with each having spaced-apart teeth around
the periphery. thereof ‘which cooperate with one another
upon -rotation thereof to:force the coiled ﬁlaments to-

- gether- into intermeshed relation.

35

wheel for heating the intermeshed coiled filament as 1t,'

passes therearound so as to shape the same.

16. In a coiling machine, the combination as. defined in :

claim 10, including means arranged- coaxial with each
rotatable member for receiving and holding a filament
supply spool rotatably and . coaxially with relation to the
axis of the respective rotatable member.
17. In a coiling machine of the- class described,
a pair of rotatable shafts arranged at an acute angle
relative to one:another, " -

40

- a head securely arranged on the outer end of- each of i

said shafts directly next to one.another,

means for delivering-a continuous length ﬁlament to ’

. each of said heads,

each of said heads havmg a frusto comcal shaped end
portion, . .-

a stationary mandrel arranged axlally of-each of said
shafts and the respective heads and extending out-
wardly from said frosto-conical shaped ‘énd: portion

~.and - around  which: the respective filaments -are

50

adapted to be wound ‘upon rotation of sald beads so -

as to form a.coiled filament therearound,:
annular means arranged around the perlphery of each
of said frusto-conical shaped end portions which co-

20. In a coiling - machine, the combination as defined
in claim 17, including a groove arranged around the pe-
riphery. of said rotatable wheel in which the intermeshed
coiled filaments are adapted to be disposed as.they are
conveyed ‘therearound, and an endless flexible band ar-
ranged in. said groove around the periphery of said. wheel
in under said intermeshed. coiled filaments: and ‘which
travels with said wheel upon rotation thereof and which
is adapted to move the intermeshed coiled filaments out
of said groove and strip-them from said- wheel at a pre-
determined point therearound.

21. In a coiling machine, the combination .as' defined

" in claim. 17, including means arranged coaxial with each

head for receiving and_holding a filament supply spool
rotatably- and coaxially with relatlon to the axis of the
respectlve heads.- :

References Cited by the Exammer
UNITED STATES PATENTS

2,541,729 2/51  Wahl .ol Zlio__lo_ ol 18—19
2,878,514 - 3/59 ‘Nichols'et al; Z_._ . ____ 18--19
2,907,066 - 10/59  Wahl __ - ______ .. 181
3,039,259 . 6/62 -Lenoble ____________ 18-19 XR
3,053,288 9/62 Burbank .. 18—1 XR

WILLIAM J STEPHENSON Przmary Exammer



