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METHOD GF AND APPARATUS FOR MAKING AND
MATING COILS OF FILAMENTARY MATERIAL
Joba E. Burbank, Stamford, Conn.
(Middlebury Road, Middlebury, Conn.)
Filed Mar. 25, 1963, Ser. No. 268,854
13 Claims. (Cl, 57—1)

This invention relates to an improved method of and
apparatus for making coils of filamentary material and,
particularly, to an improved method of and apparatus for
making interlocking coils of filamentary material, such
as nylon and other plastic filaments, wire and the like
which are suitable for use as interlocking fastening ele-
ments for slide fasteners.

This application is a continuation-in-part of my pend-
ing patent application Serial No. 58,274, filed September
26, 1960, entitled “Method of and Apparatus for Making
and Mating Coils of Filamentary Material,” now aban-
doned.

Heretofore, it has been suggested to use machines, simi- .

lar to braiding machines, for the formation of interlocking
coils of filamentary material, which machines include a
post or mandrel around which are passed, in suitable
orbits, spools carrying the filaments from which the coils
are made, but such machines have not been entirely satis-
factory. In order to enable the spools to move around
the mandrel, it is necessary that they be mounted on
carriers which include interrupted guide rings to enable
one ring to pass through the other. Such machines have
a number of disadvantages when used to manufacture
interlocking coils. Inasmuch as the spools of filaments
must be mounted eccentrically of the axes of the carriers
to enable the spools to move orbitally around the mandrel,
the carriers are inherently unbalanced. When the carriers
are balanced in order to compensate for the weight of
full spools of the filament, they become progressively more
unbalanced as the filament is withdrawn from the spools,
thereby setting up vibrations in the apparatus and pre-
venting high speed operation of the machine. Also, such
machines were subject to wear after a short period of use
and were difficult to keep in adjustment and to maintain,.

The segmental or interrupted arrangement of the car-

riers also introduces a structural weakness in the machine-

which appears upon attempts to operate the machine at
high speed. The ring elements expand due to centrifugal
force and bind in the tracks in which they are mounted.
Accordingly, the maximum speed of operation of the ma-
chine and the productive capacity of the apparatus or ma-
chine are limited.

Accordingly, it is one of the objects of the present in-
vention to provide an improved apparatus for coiling
filament which is simple and inexpensive in its construc-
tion and at the same time efficient and effective in its use.

It is another object of the invention to provide an im-
proved apparatus for coiling a pair of filaments simul-
taneously at points directly opposite one another further
shaping the coiled filaments, mating the two formed
filaments and further shaping, sizing and curing the coiled
filaments after they are mated.

In accordance with the present invention, there is pro-
vided a pair of stationary mandrels and a pair of rotatable
spools having the filament wound therearound. The
spools are rotated about their respective axes which are
conceniric with the respective mandrels whereby the fila-
ment is wrapped and coiled around each of the mandrels,

Various other objects and advantages of this invention
will be more apparent in the course of the following
specification, and will be particularly pointed out in the
appended claims.

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

In these drawings:

FIG. 1 is a front elevational view of the improved
apparatus for coiling filament in accordance with the
present invention,

FIG. 2 is an enlarged vertical sectional view through
the left side of the apparatus as shown in FIG. 1 showing
one of the spindles’ mandrel rod and associated mechanism,

FIG. 3 is an elevational view of the end of one of the
mandrel rods and the coil shaping tube,

FIG. 4 is a sectional view taken on line 4—4 of FIG. 3,

FIG. 5 is a sectional view taken on line 5—5 of FIG. 3,

FIG. 6 is a sectional view taken on line 6—¢ of FIG. 3,

FIG. 7 is a fragmentary elevational view, partly in
section, showing the coiled filament, the curing tunnel
and push rod,

FIG. 8 is a sectional view taken on line 8—8 of FIG. 7
showing deformation of coils,

FIG. 9 is a sectional view taken on line 9—8 of FIG. 7,

FIGS. 10 to 13 are end views of various types of
mandrel rods that may be used in coiling the filament in
accordance with the present invention, and

FIG. 14 is a plan view of a completed slide fastener
of the type to which the present invention relates.

The present invention will be described with reference
to the formation of two interlocking coils by means of
two filaments or strands of a plastic or similar material
to form the coil fastening elements of a pair of stringers
for a slide fastener of a type shown in the Nicholas Wahl
U.S. Patent No. 2,300,442, issued November 3, 1942,

Referring more particularly to the drawings, there is
shown in FIG. 1 the improved apparatus of the present
invention which may include a base 2 which is supported
on a table or legs as may be desired. Above this base
2 there is arranged a pair of oppositely disposed hollow
shafts 3 and 4 which are rotatably mounted in suitable
bearings 5, as more clearly shown in FIG. 2, arranged
in upwardly extending supporting members or brackets
24 carried by the base 2.

There is arranged axially of the shafts 3 and 4, a pair
of stationary spindles 6 and 7, respectively. Each of
the spindles 6 and 7 is in the form of a mandrel having
a conical tip, as at 8 and 9, respectively, on the inner end
thereof from which extends a rod or needle 18 and 11,
respectively, of small diameter and of any desired cross
section, as shown in FIGS. 4 and 10 through 13 of the
drawings. Thus, it will be seen that the mandrel rods
10 and 11 are disposed directly opposite and in align-
ment with one another and concentric with the shafts 3
and 4. The outer ends of these spindles 6 and 7 are shown
supported by upwardly extending members or brackets
12 carried by the base 2 at each end thereof and these
spindles are prevented from turning by means of set screws
13 which hold the spindles securely fixed in position in
the members or brackets 12.

In the space between the opposed ends of the mandrel
rods 16 and 11, there is arranged a pair of coil shaping
tubes 14 and 15, respectively, with the mouth 16 of the
tube 14 arranged directly opposite the end of the rod 190
and the mouth 17 of the tube 15 arranged directly op-
posite the end of the rod 11. It will be noted that these
tubes 14 and 15 are arranged angularly relative to the
rods 10 and 11 and converge toward the lower end there-
of. Directly below these tubes 14 and 15 there is arranged
preferably a curing and sizing tunnel 18 which is heated
in any suitable manner and to any desired temperature.
Above the tubes 14 and 15, there is arranged for recipro-
cable movement in a bracket 19, a pusher rod or ram 20
which is adapted to cooperate with a passageway 21 in
the tunnel 18 to force the coiled filaments into and
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through this passageway 21 to cure and size the same in
a manner hereinafter to be described.

There is securely attached to each of the shafts 3 and
4 at the inner ends thereof, a circular member 23 which
is adapted to rotate with the respective shafts. There is
arranged in each of these circular members 23, as more
clearly shown in FIG. 2, a radially disposed passageway
24 which extends from the periphery thereof inwardly to
the respective shaft to which it is fixed. In the wall of
each of the shafts 3 and 4, there is arranged at the inner
end thereof, a passageway 25 which extends from the
outer end of the shaft inwardly to the passageway 24 with
which it communicates. There is carried by each of the
circular members 23, an outwardly extending arm 26
having an eye 27 arranged in the outer end thereof.

Above the shafts 3 and 4, there is arranged in suitable
bearings in the upper ends of the members or brackets 24,
a drive shaft 28 having a pair of gears 29 and 30 ar-
ranged thereon which mesh with gears 31 and 32 respec-
tively, carried by the respective shafts 3 and 4 for driving
the same. 'There is also arranged on this drive shaft 28
centrally thereof preferably an eccentric or cam 33 which
is adapted to actuate the push rod or ram 20. At one
end of this drive shaft 28 there is securely affixed there-
to, a pulley 34 around which there is disposed a belt 35.
This belt 35 may be driven by any suitable source of
power but there is shown in the present instance a motor
36 having a pulley 37 around which the belt 35 is disposed
guiding the same together with the drive shaft 28.

Having described the construction of the improved ap- ¢

paratus of the present invention, it functions in the fol-
Jowing manner.

A spool § having filament F wrapped therearound is
positioned on each of the shafts 3 and 4 with the shafts
extending through the respective spools concentric there-
with and with one end of each of the spools abutting the
respective circular members 23 on the respective shafts
as shown in FIG. 1 of the drawings. The filament F on
each of the spools is then threaded up through the eyes 27
of the respective arms 26 and through the respective pas-
sageways 24 in the respective circular members 23 and out
through the respective passageways 25 in the end of the
respective shafts 3 and 4. The filament F is then wrapped
around the respective stationary mandrel rods 10 and 11,
as shown in FIG. 2, with the end of the respective fila-
ments inserted through the respective tubes 14 and 15
and down through the passageway 21 in the curing tunnel
18. The apparatus is now in readiness for operation.

The motor 36 is then energized so that drive shaft 28
is rotated together with the shafts 3 and 4 through the ac-
tion of the gears 29, 31, 38 and 32, as previously de-
scribed. As the shafts 3 and 4 are rotated both the respec-
tive spools S and the circular members 23 carried thereby
will also be rotated. It will be understood that the respec-
tive spools S not only rotate with the respective shafts 3
and 4 but also are rotatable relative thereto and to the
respective members 23 and the filament guides arranged
therewith. As these shafis and spools rotate, the filaments
F will be pulled by the respective stationary mandrels
from the respective spools due to the relative rotation
thereof, through the passageways 24 and 25 and wrapped
around the respective mandrel rods 10 and 11 so as to form
the filaments F into coils C. As the convolutions of the
filament build up on the mandrel rods 19 and 11, the
coiled filaments move into the mouths 16 and 17 of the
respective tubes 14 and 15 and pass down through the
respective tubes to the exit or delivery end thereof, as
shown in FIG. 1. It will be understood that the two coils
as they emerge from the respective tubes 14 and 15 will be
intermeshed at a point immediately above the curing tun-
nel 18. The pusher rod or ram 20 is then intermittently
actuated by the eccentric or cam 33 so as to force the in-
termeshed coils down into and through the passageway

21 in the heating tunnel 18, wherein the coiled filaments ;
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4
are cured and sized while being intermeshed with one
another.

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 illus-
tration and description, and that other forms may be de-
vised within the scope of my invention as defined in the
appended claims.

What I claim as my invention is:

1. In apparatus for coiling and mating filaments and
the like, a pair of oppositely disposed stationary mandrels
arranged substantially in alignment with one another with
their inner ends being spaced apart from one another, a
pair of spools adapted to carry a supply of filament with
one associated with each of said mandrels and concentric
therewith, means for guiding the filament from each of
said spools to the respective mandrels, means for rotating
said spools about their respective axes, whereby the fila-
ment is wrapped around the respective mandrels so as to
coil the same, means arranged adjacent each of said man-
drels for receiving the coiled filaments for shaping the
same, and means arranged adjacent said last mentioned
means for curing and sizing the coiled filaments.

2. Apparatus as defined in claim 1, whersin the curing
means for receiving the coiled filaments consists of a
curing tunnel and includes a reciprocable rod positioned
opposite thereto for forcing the coiled filaments into and
through said tunnel.

3. Apparatus for coiling and mating filaments and the
like, comprising a pair of oppositely disposed hollow
rotatable shafts arranged in alignment with one another,
means arranged on each of said shafts on which a supply
of filament is adapted to be disposed, a stationary spindle
arranged axially of each of said shafts and concentric
therewith, a mandrel arranged in the end of each of said
spindles and extending outwardly therefrom toward one
another, a pair of coil shaping tubes arranged between
the opposed ends of said mandrels with one arranged
opposite each of said mandrels, the mouth of each said
mandrels being ‘positioned directly opposite the end of
its respective mandrel, said tubes being arranged angu-
larly relative to their respective mandrels and spindles in
a converging manner so that the delivery end of the
tubes are positioned directly opposite one another, curing
means arranged directly opposite the delivery ends of said
tubes for receiving said coiled filaments, and means for
forcing the coiled filaments into said curing means as
they are delivered from the inner ends of the respective
tubes.

4. Apparatus as defined in claim 3, wherein the curing
means for receiving the coiled filaments consists of a cur-
ing tunnel and includes a reciprocable rod positioned op-
posite thereto for forcing the coiled filaments into and
through said tunnel.

5. Apparatus as defined in claim 3, wherein the means
arranged on each of the shafts which is adapted to carry
a supply of filament consists of a spool arranged on the
respective shafts which is adapted to rotate therewith and
also relative thereto and including means arranged adja-
cent the ends of the respective spools and shafts for guid-
ing the filament from the spools to the respective mandrels.

6. Apparatus as defined in claim 3, wherein the means
arranged on each of the shafts which is adapted to carry
a supply of filament consists of a spool arranged on the
respective shafts which is adapted to rotate therewith
and also relative thereto, and including a circular mem-
ber arranged adjacent the inmer end of the respective
spools and shafts, each of said circular members having
a filament passageway arranged therein extending from
the periphery thereof inwardly and radially to the respec-
tive shafts, each of said shafts having a filament passage-
way arranged therein which extends from the inner end
thereof to the circular member and which communicates
with the passageway in said circular member, and an out-
wardly extending arm carried by each of said circular
members which is disposed substantially parallel to said
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shafts, each of said arms having an eye arranged in the
outer end thereof whereby the filament is guided from
the respective spools through the respective eyes, through
the passageways in said circular members and said shafts
to the respective mandrels where the filaments are wrapped
therearound as the respective shafts are rotated.

7. Apparatus for coiling and mating filaments and the
like comprising a pair of oppositely disposed hollow rotat-
able shafts arranged in alignment with one another, a
drive shaft arranged substantially parallel to said hollow
rotatable shafts, a pair of gears securely arranged on
said drive shaft with one meshing with a gear securely
arranged in the outer ends of each of said hollow shafts,
means for rotating said drive shaft, means arranged in
each of said hollow shafts on which a supply of filament
is adapted to be disposed, a stationary spindle arranged
axially of each of said hollow shafts and concentric
therewith, a mandrel arranged in the end of each of said
spindles and extending outwardly therefrom toward one
another, a pair of coil shaping tubes arranged between
the opposed ends of said mandrels with one arranged
opposite each of said mandrels, the mouth of each said
tubes being positioned directly opposite the end of its
respective mandrel, said tubes being arranged angularly
relative to their respective mandrels and spindles in a
converging manner so that the delivery end of the tubes
are positioned directly oppesite one ancther, curing means
arranged directly cpposite the delivery ends of said tubes
for receiving said coiled filaments, and means for forcing
the coiled filaments into said curing means as they are
delivered from the delivery ends of the respective tubes.

8. Apparatus as defined in claim 7, wherein the curing
means for receiving the coiled filaments consists of a
curing tunnel and the forcing means includes a reciproca-
ble rod positioned opposite thereto for forcing the coiled
filaments into and through said tunnel.

9. Apparatus as defined in claim 7, wherein the means
arranged on each of the shafis which is adapted to carry
a supply of filament consists of a spool arranged on the
respective shafts which is adapted to rotate therewith
and also relative thereto and including means arranged
on each of said shafts adjacent the ends of the respective
spools for guiding the filament from the spools to the
respective mandrels.

10. Apparatus as defined in claim 7, wherein the means
arranged on each of the shafts which is adapted to carry
a supply of filament consists of a spool arranged on the
respective shafts which is adapted to rotate therewith
and also relative thereto, and including a circular mem-
ber arranged adjacent the inner end of the respective
spools and shafts, each of said circular members having
a filament passageway arranged therein extending from
the periphery thereof inwardly and radially to the respec-
tive shafts, each of said shafts having a filament passage-
way arranged therein which extends from the inner end
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thereof to the circular member and which communicates
with the passageway in said circular member, and an
outwardly extending arm carried by each of said circular
members which is disposed substantially parallel to said
shafts, each of said arms having an eye arranged in the
outer end thereof whereby the filament is guided from
the respective spools through the respective eyes, through
the passageways in said circular members and said shafis
to the respective mandrels where the filaments are wrapped
therearound as the respective shafts are rotated.

11. The method of coiling and mating filaments and
the like which comprises providing a pair of oppositely
disposed stationary mandrels arranged substantially in
alignment with one another, providing a pair of spools
each having a supply of filament thereon, rotating the
spools about their respective axes concentric with said
mandrels so that the filament is drawn from the spools
and wound around each of said mandrels so as to coil
the filament, passing the coiled filaments into and through
a pair of coil shaping tubes adjacent the opposed ends
of the mandrels, interengaging the two coiled filaments,
and finally curing the coiled filaments immediately after
they are delivered from the respective tubes.

12. The method of coiling and mating filaments and
the like which comprises providing a pair of oppositely
disposed stationary mandrels arranged substantially in
alignment with one another, providing a pair of spools
each having a supply of filament thereon, rotating the
spools about their respective axes concentric with said
mandrels so that the filament is drawn from the spools
and wound around each of said mandrels so as to coil
the filament, passing the coiled filaments into and through
a pair of coil shaping tubes adjacent the opposed ends of
the mandrels, interengaging the two coiled filaments, and
finally forcing the coiled filaments into and through a
heating tunnel whereby the filaments are cured and sized
immediately after they are delivered from the respective
tubes.

13. The method of coiling a filament which comprises
providing a stationary mandrel, providing a spool having
a supply of filament thereon, rotating the spool about its
axis concentric with said mandrel so that the filament is
drawn from said spool and wound around said mandrel
to coil the filament, passing the coiled filament into and
through a coil shaping tube adjacent the end of said
mandrel, and finally curing the coiled filament imme-
diately after it is delivered from said tube.
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