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The present invention relates to a method for the pro-
duction of closure elements for slide fasteners, and more
particularly for the production of connected closure ele-
ments formed from a deformable elongated member pref-
erably from plastic wire or filament.

It is an object of the present invention to provide for
a method for forming an elastically deformable wire or
filament, preferably from plastic, especially a super-poly-
amid e.g. nylon or perlon into a plurality of connected
closure elements for slide fasteners, which in a subsequent
operation may be connected to the tape of the slide
fastener by sewing, weaving, welding or cementing to thus
form a slide fastener stringer of desired length,

With these objects in view the method of the present
invention for making connected closure elements for slide
fasteners from «a deformable elongated member, such as
a filament, comprises essentially the steps of forming this
member into meander-shaped configuration having a plu-
rality of transverse portions connected at opposite ends
thereof by connecting portions and in which the opposite
ends of the transverse portions are located respectively
along two paralle] lines, forming then each of the trans-
verse portion into a U-shaped profile extending respec-
tively in planes substantially normal to said connected
portions, and forming the central portion of the base por-
tion of each U-profile into a coupling element for the
slide fastener. Preferably the elongated member from
which the connected closure elements are formed is an
elastically deformable plastic wire or filament and the
method of the present invention includes preferably also
the step of heating the plastic wire after forming thereof
to a temperature which will ensure that the wire will sub-
stantially maintain the configuration to which it is formed.

The machine for practicing the method of the present
invention for making suich connected closure elements for
slide fasteners preferably includes a forming wheel mount-
ed on a support turnable about an axis and having at the
periphery thereof two rows of radially projecting teetk,
which rows of teeth being spaced from each other in axial
direction, and the forming wheel being formed between
the row of teeth with an annular groove. The machins
includes further winding means for winding the wire con-
tinuously from the outer face of one tooth in one row,
across the space between the row of teeth and around the
outer face.of the following tooth in the other row and
back again across the space around the outer face of the
next tcoth to bend the wire or filament into a meander-
shaped configuration, and forming means for pressing the
portions of the wire or filament extending across the space
between the row of teeth into the groove between the
teeth to form these portions respectively into U-shaped
profiles extending in substantial radial direction of the
forming wheel. The winding means are preferably in
form of a slider mounted adjacent the periphery of the
forming wheel reciprocating in direction of the axis of the
forming wheel. The forming means are preferably in the
form of a form disc mounted on the support turnable
about an axis substantially parallel to the axis of the
forming wheel and having a peripheral portion projecting
into the groove of the forming wheel. The machine may
also include punch means arranged behind the form disc
in direction of rotation of the forming wheel and re-
ciprocating in radial direction of the latter between a re-

10

20

30

40

45

50

55

60

65

70

2

tracted inactive position and an active position in which
the free end of the punch means extends into the groove
of the forming wheel and cooperates with cavities formed
therein to deform the central portion of the U-shaped
profiles into coupling elements for the slide fastener.

The machine may also include heating means carried
by the forming wheel adjacent the groove formed therein
for heating the formed wire or filament to a temperature
at about 266 degrees F. sufficient to assure a permanent
deformation of the plastic wire, and cooling means for
blowing a cooling medium on the heated wire just before
it is stripped from the forming wheel.

The machine includes further preferably special wire
feeding means which will ensure that the wire or filament
is uniformly fed to the machine and with substantially
uniform tension. Such wire feeding means preferably in-
clude at least one frusto-conical feed roll, means for hold-
ing the wire or filament in frictional engagement with the
conical surface of the feed roll, means for guiding the
wire in direction transverse to the axis of the feed roll and
for shifting the portion of the wire or filament engaging
the feed roll in axial direction towards the larger diameter
of the feed roll when the tension on the portion of the
wire leaving the roll increases and for shifting the engaged
wire portion in opposite direction when the tension of the
wire leaving the roll decreases.

The movable elements of the machine are preferably
driven from a main shaft which is connected to the mov-
able elements by connecting means for moving the latter.
The forming wheel is preferably intermittently turned
through angles substantially equal to half the pitch be-
tween the teeth in one row of said row of teeth and the
winding means are reciprocated in timed relation to the
intermittent motion of the forming wheel. Preferably the
winding means is reciprocated while the forming wheel is
at a standstill and during the intermittent motion of the
forming wheel, the winding means is held stationary.

A brake, acting on the periphery of the forming wheel,
is preferably provided, to prevent overriding of the form-
ing wheel during the intermittent motion.

1t is, however, also possible to drive the forming wheel
with uniform circumferential speed and in this case the
slider is preferably not only reciprocated in direction of
the axis of the forming wheel, but also in a direction
normal thereto.

The novel features which are considered as characteris-
tic for the invention are set forth in particular in the ap-
pended claims. The invention itself, however, both as to
its construction and its method of operation, together with
additional objects and advantages thereof, will be best
understood from the following description of specific em-
bodiments when read in connection with the accompany-
ing drawings, in which:

FIG. 1 is a front view of a machine for practicing the
method of the present invention;

FIG. 2 is a side view of this machine;

FIG. 3 is a partial perspective view of the punch means
of the machine;

FIG. 4 is a partial, partially sectioned side view of
some of the members shown in FIG. 2 drawn to an
enlarged scale;

FIG. 4A is a fragmentary view of a part of the
periphery of the forming wheel showing the initial step
of positioning and forming the filament or wire;

FIG. 4B is a fragmentary view of a portion of the
periphery of the forming wheel showing the second step
of forming the filament or wire;

FIG. 5 is a cross section taken through the peripheral
portion of the forming wheel shown in FIGS. 2 and 4;

FIG. 6 is a partial cross section through the form
disc cooperating with the forming wheel;

FIG. 7 is a schematic view illustrating the cams for
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moving various elements of the machine in developed
form and indicating the position of these elements on
these cams at a given movement of the machine opera-
tion;

FIG. 8 is a side view of the wire feeding means of
the machine, partially in section;

FIG. 9 is a top view of this wire feeding means; and

FIG. 10 is a front view of this wire feeding means.

Referring now to the drawings, and more particularly
to FIGS. 1, 2, 4 and 5 of the same, it will be seen that
the machine illustrated for practicing the method cf the
present invention comprises a supporting frame 1 on
which a forming wheel 6 is mounted turnable about its
axis., Forming wheel 6 is provided cn the periphery
thereof with two rows of teeth 61, 61’ preferably inte-
grally formed with the forming wheel. The rows of teeth
61, 61’ being spaced from each other in axial direction
and an annular groove 62 extending inwardly from the
periphery of the forming wheel is formed between the
two rows of teeth. The teeth in each row of teeth are
spaced equally from each other in circumferential direc-
tion and the teeth of one row are offset in relation to
the tecth in the other row in circumferential direction.
The forming wheel 6 is preferably formed from two sub-
stantially identical halves connected to each other along
abutting side faces thereof in any known manner such,
as for instance by welding or bolting. Each of the side
faces being formed inwardly of the groove 62 with an
annular indentation forming together an annular channel
66’. Projecting from opposite side faces of the groove
62 and extending in radial direction therealong are a
plurality of spaced projections or ribs 65 to form on
these side faces a plurality of spaced indentations or
grooves 63 for the purpose as will later be described
in detail.

The wire or filament 261, preferably made from
plastic, which is to be formed in the machine is taken
from a spool 12 and transported by means of feed rollers
30 and 31 through an ear 4 to the winding means 5. The
winding means 5 is preferably in the form of a slider
which is intermittently reciprocated in direction of the
axis of the forming wheel 6 so that the wire 261 fed
through a bore 52 in the slider 5, as shown in FIG. 4,
is wound during reciprocation of the slider 5 and during
turning of the forming wheel 6 from the outer face of
one tooth in one row of teeth across the space between
the row of teeth and around the outer face of the fol-
lowing tooth in the other row of teeth and back again
across the space around the outer face of the next tooth
in the first row of teeth so that the wire is bent into
a meander-shaped configuration, as shown in FIG. 4A
of the drawings. The slider is guided during its recipro-
cation in the machine frame 1 and driven by a cam 51
as will be described later on in detail. Cooperating with
the slider 5 is a pusher member 7 which is reciprocated
“in a direction transverse to the axis of the forming wheel
6 by means of a lever 73, pivotally mounted at the end
71 on the machine frame and engaged at the other end
thereof by a cam or eccentric 72, which in turn is driven
as will be explained later on in detail. The pusher mem-
ber 7 serves to push the wire 201 into the space between
the teeth 61, 61’. A stationary member 8 fixedly mount-
ed on the frame serves to guide the pusher member 7
during its reciprocation and at the same time the mem-
ber 8 maintains the wire 201 wound about the teeth. The
thus formed wire loops are then lifted from the teeth
61, 61’ in axial direction by a pair of stationary wedge-
shaped members or lifting means 80 which are respec-
tively fixedly mounted on the machine frame and ar-
ranged on opposite sides of the periphery of the forming
wheel 6, as best shown in FIG. 4, in which only one
of the members 80 is illustrated.

A form disc 9 turnably mounted on the frame 1 for
rotation about an axis parallel to the axis of the form-
ing wheel 6, and in a direction opposite to the direction
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this forming wheel rotates, engages the transverse por-
tions 202 of the bent wire to press these transverse por-
tions in the annular groove 62 formed between the row
of teeth in the form wheel 6, so that the portions 292
are formed into substantial -U-shaped configuration,
whereby the legs of the U-profiles become respectively
located in the radial directed indentations 63 formed
between the projections 65 in the groove 62, as shown
in FIG. 4B of the drawings.

Following the form disc 9 in direction of rotation of
the forming wheel 6 are punch means 211, which are
mounted on the frame 1 for reciprocation in radial dij-
rection of the forming wheel 6 between a retracted in-
active position and an active position in which the end
face 212 of the punch 211 engages portions 204 of the
formed wire which extend across the bottom of the
groove 62 to flatten these portions and to form these
portions into coupling elements 205. To give the coupling
elements 285 a desired shape the bottom face of the
groove 62 may be provided with small cavities into
which the wire portions 204 are then pressed by the
bottom face 212 of the punch. To limit the inward move-
ment of the punch 211, the punch is provided adjacent
the bottom end thereof with shoulders 213 projecting
laterally from the punch which will abut at the inner-
most position of the punch against shoulders 64 pro-
jecting inwardly from the ribs or projections 65 in the
groove 62. The punch 211 has further shoulders 214,
as best shown in FIG. 3, which will act at the innermost
position of the punch against the bent portions 206 of
the wire resting on the top face of the projections 65,
to produce in this way an equalization and setting of
the bent wire portions 206.

In order to equalize any irregularities, for instance in
the length of the legs 203 of the bent wire, and to re-
move any fins on the bent portion 266 of the wire, which
may occur during the lifting of the bent wire from the
teeth 61, 61’, an additional form disc 11 is provided which
is mounted for rotation about an axis parallel to the axis
of the forming wheel 6 adjacent the punch means 211 and
following this punch means in direction of rotation of
the forming wheel. The additional form disc 11 has a
cross section as best shown in FIG. 6 and the annular
rim 111 of this disc of substantially rectangular cross sec-
tion engages in the annular groove 62 of the forming
wheel 6. The two semi-circular grooves 112 located
laterally of the rim portion 111 will engage the bent por-
tion 206 of the wire and equalize any existing difference
in the length of the legs 203. The two outer rim portions
113 of the form disc 11, on the other hand, serve to re-
move any fins extending outwardly from the bent portions
206 or to press such fins onto these portions.

Located in contact with the outer periphery of the
forming wheel 6 and opposite from the slider 5 is a
thermometer means 12 which is operatively connected in
any known way to a thermostat 13, which in turn controls
the current supply to a heating spiral 66 located in the
annular channel 66’ formed in the forming wheel 6 so as
to heat the forming wheel 6 to a desired temperature.
The heating spiral 66 is connected to a source of electric
energy in any known, not illustrated manner, for in-
stance over a pair of brushes and collector rings so that the
forming wheel 6 may be rotated while current is supplied
to the heating spiral 66.

Nozzle means 15 are provided for blowing a cooling
medium, for instance cold air, against the finished formed
wire shortly before it is stripped from the forming wheel
6. A wedge-shaped stripper 16 fixedly mounted on frame
1, best shown in FIG. 4, engages the finished formed
wire at the innermost portions thereof to strip finished
formed wire from the forming wheel 6 and the formed
wire enters then in a chute 17 mounted on the frame 1.

The drive of the machine elements is derived from a
motor 18 which drives over a belt drive 181 the main
shaft 182 of the machine, from which over a pair of gears
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183 the feed roll 30 of the wire feed means are driven.
A belt drive may also be used for driving the feed roll
30, in which case a pulley 133 (FIG. 9) is mounted on ﬂ?e
shaft of roll 36, which is driven over a belt from the main
shaft 182.

The wire feed means, which regulate the feeding of
the wire or filament 281 from the spool 2 to the slider
5, include the driven feed roll 30 and an additional feed
roll 31 which is spring-loaded, as best shown in FIG. 9,
to press the wire 261 into frictional engagement with the
surface of the driven feed roll 30. The two feed rolls
may have at one end thereof engaging gears so that the
feed roll 31 is driven by the feed roll 38. The two feed
rolls 30 and 31 have, as best shown in FIG. 9, a frusto-
conical configuratioin. The wire feeding means include
further wire guiding and shifting means including an-elon-
gated lever 32 extending in a direction transverse to the
axis of the feed roll 30 and being mounted intermediate
the ends thereof tiltable about an axis 33. The lever
32 has at opposite ends 34 and 35 thereof annular por-
tions or eyes through which the wire 201 is guided. The
upper end 34 of lever 32 is located between the feed roll
39 and the guide ear 4 fixed on the frame 1, whereas the
lower end 35 of the lever extends beyond the side of the
feed roll 3¢ distant from the ear 4.

The wire guiding and shifting means will operate as
follows:

If the feed rolls 38, 31 do not feed sufficient wire, the
wire portion between the ear 4 and the pair or feed rolls
will be tensioned so that the upper end 34 of the lever
32 will be pulled in direction toward the left, as viewed in
FIG. 10 to the position shown in dash-dotted lines,
whereby the lower end 35 of this lever will move the
wire portion engaged thereby towards the large diam-
eter of the frusto-conical feed rolls 30, 31. The wire
feed is thereby increased so that the tension on the wire
will be reduced and the lever 32 will return to its nor-
mal position shown in full lires in FIG. 10 under the in-
fluence of the pulling force of a weight 36 connected by
a rope 38 guided over a pulley 37 to the upper end 34
of the lever 32. If, on the other hand, the feed rolls 3¢,
31 feed more wire than is taken up by the rotating form-
ing wheel 9, a slag will develop in the wire portion lo-
cated between the feed rolls and the ear 4 and the weight
36 will therefore shift the lever 32 to the position shown
in dotted lines in FIG. 10 so that the portion of the wire
engaged between the feed rolls 30 and 31 will be shifted
towards the small diameter end of the frusto-conical feed
rolls end so that the wire feed will be reduced.

The slider 5 is reciprocated by means of a cam 51,
engaging two cam followers located on opposite sides of
the cam 51 as shown in FiG. 1. The cam 51 is driven
from the main shaft 182 of the machine over a pair of
bevel gears 184. Cam 72 is mounted on the same shaft as
cam 51 and is also driven thereby.

The form discs 9 and 11 are also driven from the main
shaft 82, preferably over a chain drive 185 which is
guided over appropriate chain gears as best shown in
FIG. 2. As shown in FIG. 2, a chain gear is mounted on
the shaft 182 which drives the form disc 11 by means of
the chain 185 and a chain gear coaxially mounted and
fixed to the form disc 11, whereas the form disc 9 is
preferably driven over a chain gear driven by the chain
185 and carrying coaxially a small pinion meshing with
a larger gear fixed coaxially with the axis of the disc 9
to this disc.

The reciprocating movement of the punch means 211
is also derived from the main shaft 182 of the machine.
For this purpose a cam 161 is fixed to the shaft 182 for
rotation therewith and the peripheral cam face of the
cam 161 is engaged by a cam follower roller 102 carried
adjacent one end of a lever 183 mounted on the other
end thereof on a shaft 164 for tilting movement about
the shaft axis, Connected to the shaft 104 is a lever 1065
for tilting movement therewith, extending inclined to the

6
lever 183 as best shown in FIG. 2. The free end of the
lever 165 engages in an opening formed adjacent the upper
end of the punch 211 and the engaging faces of the punch
211 are preferably curved as shown in FIGS. 2 and 7.

5 The punch 211 is guided adjacent the lower end thereof
in an appropriate member of the frame I for reciprocat-
ing motion. The distance of the roller 162 from the
lower end of the lever 183 in transverse direction of this
lever may be adjusted by an adjusting screw 106 screwed

10 in a sleeve formed at the lower end of the lever 163.
By adjusting the distance of the roller 182 from the lower
end of the lever 103 the stroke of the punch may be
slightly adjusted. The lever 163 is under the influence of
a compression spring 167 which presses the roller 162

15 against the periphery of the cam 181,

The forming wheel 6 is preferably intermittently turned
and for this purpose a ratchet gear 19 is coaxially ar-
ranged with the forming wheel 6 and fixedly connected
thereto. Engaging the teeth of the ratchet wheel are two

20 feed dogs 191, 192 which in turn are controlled by two
cams 193 and 194 fixedly mounted on the main shaft
182 of the machine for rotation therewith. The teeth
of the ratchet wheel 19 are preferably spaced from each
other a pitch equal to the pitch of the teeth of one row of

25 the teeth on the forming wheel so as to make the teeth
of the ratchet wheel as strong as possible and the dogs
191, 192 are reciprocated by the cams 193 and 195 in
such a way that the ratchet wheel is moved during recip-
rocation of each dog for half a pitch.

30 FIG. 7 shows schematically the various cams of the

machines in developed form in connection with the ele-

ment controlled by the respective cam. The line a corre-
sponds to the cam 53 which controls the slider 5 with the

guide opening 52. Line b corresponds to the cam 72

which controls the movement of the pusher member 73.

The two lines ¢ and d correspond to the cams 193 and

194 which operate the dogs 191 and 192, respectively,

and finally the line e corresponds to the cam 161, which

controls the movement of the lever arrangement for

operating the punch 211.

The position of the cam followers of the various ele-
ments indicated in FIG. 7 corresponds to a position of
the machine in which the slider 5 is in one of its end
45 positions, in which the pusher member 7 has pushed the

wire in the space between two teeth on the forming
wheel 6, in which the dog 191 is moved to perform the
turning of the ratchet wheel 19 and therewith the forming
wheel connected thereto, whereas the other dog 192 is in

5o Test position, -and the punch 211 will be held in its re-
tracted inactive position. From the schematic showing
of the developed cam surface of the various cams fixedly
mounted on the main shaft 182 of the machine, it will be
evident that the reciprocating members of the machine

55 Will be moved in proper timed relationship to the inter-
mittent motion of the forming wheel 6.

If the machine is built for the formation of stronger
closure elements which are spaced further apart than
shown in the figures of the drawing, it is possible to provide

60 only a single feed dog for the intermittent rotation of
the ratchet wheel 19 since the pitch of the teecth thereof
can in this case be sufficiently great to make the teeth
strong enough to prevent breaking or premature wear of
the same.

85 In this case a single cam is provided instead of the
two cams 193 and 194 and the development of the periph-
ery of this cam would be similar to the developments ¢
and 4 arranged in succession.

It will be understood that each of the elements de-

70 scribed above, or two or more together, may also find a

useful application in other types of machines for making

connected closure elements for slide fasteners from a de-
formable continuous wire differing from the types de-
scribed above.

While the method of the present invention has been
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illustrated and described in a machine for making con-
nected closure elements for slide fasteners from a de-
formable continuous wire in which this wire is bent into
a meander-shaped configuration, it is not intended to be
limited to the details shown, since various modifications
and structural changes may be made without departing in
any way from the spirit of the present invention.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can by
applying current knowledge readily adapt it for various
applications without omitting features that, from the
standpeint of prior art, fairly constitute essential charac-
teristics of the generic or specific aspects of this inven-
tion and, therefore, such adaptations should and are
intended to be comprehended within the meaning and
range of equivalence of the following claims.

What is claimed as new and desired to be secured by
Letters Patent is:

1. A method of making connected closure elements
for slide fasteneres from a deformable elongated member
comprising the steps of forming said member into mean-
der-shaped configuration having a plurality of transverse
portions connected at opposite ends thereof by connect-
ing portions, the opposite ends of said transverse portions
being located respectively along two parallel lines; form-
ing each of said transverse portions into a U-shaped pro-
file extending respectively in planes substantially normal
to said connecting portions; and forming the central por-
tion of the base portion of each U-shaped profile into a
coupling element for the slide fastener.

2. A method of making connected closure elements for
slide fastemeres from an elastically deformable plastic
wire comprising the steps of forming said wire into mean-
der-shaped configuration having a plurality of transverse
portions connected at opposite ends thereof by connecting
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portions, the opposite ends of said transverse portions
being located respectively along two parallel lines; form-
ing each of said transverse portions into a U-shaped pro-
file extending respectively in planes substantially normal
to said connecting portions; forming the central portion
of the base portion of each U-shaped profile into a cou-
pling element for the slide fastener; and heating the plastic
wire after forming thereof to a temperature ensuring the
permanent deformation of the wire.

3. A method of making connected closure elements for
slide fasteners from an elastically deformable plastic wire
comprising the steps of forming said wire into meander-
shaped configuration having a plurality of transverse por-
tions equally spaced from and substantially parallel to
each other and connected at opposite ends thereof by
connecting portions, the opposite ends of said transverse
portions being located respectively along two parallel
lines; forming each of said transverse portions into a U-
shaped profile extending respectively in planes substan-
tially normal to said conmecting portions; forming the
central portion of the base portion of each U-shaped pro-
file into a coupling element for the slide fastener; and
heating the plastic wire after forming thereof to a tem-
perature ensuring the permanent deformation of the wire.
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