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2151298

APPARATUS FOR MELT-FORMING BOTTOM STOP OF
SLIDE FASTENER CHAIN

The present invention relates to an apparatus for
forming a bottom stop on a continuous slide fastener chain
having elements of a thermoplastic synthetic resin material
interlocked with each other'by melting the thermoplastic
synthetic resin material by means of an ultrasonic horn at
a position on the fastener chain which is adjacent to a
space portion of the slide fastener chain.

A typical conventional bottom-st0p forming apparatus
of the type described above has been arranged such that a
projection which enters a space portion of a continuous
slide fastener chain is engaged with an element at the rear
edge of the space portion in order to effect positioning of
the fastener chain, and then a plurality of elements near
the space edge portion are clamped and melted by means of an
ultrasonic horn and an anvil which are provided independent-
ly of the projection, thereby forming a bottom stop. Such
conventional arrangement, however, encounters the following
problems: Since the anvil is provided independently of the
positioning projection, there are unfavorably variations in
position of the anvil with respect to the projection, which
disadvantageously involves variations in position of bottom
stops. Further, there is a possibility that the anvil may
come in contact with the thread which is employed to attach
the elements to respective strips of tape, such as to damage
the thread. Moreover, since the anvil is independent of the
projection, it is inconveniently difficult to allow the
anvil to move while keeping it in contact with the projec-
tion. 1In consequence, a gap is undesirably formed between
the projection and the anvil, which makes it difficult to
form a bottom stop in which the elements constituting the
bottom stop have completely been melted as far as the lower-
most end of the fastener element rows.
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It is believed possible by means of the invention to provide
a bottom stop melt-forming apparatus which is arranged such as to
allow the position of the anvil to be accurately regulated with
reapect to the positioning projection.

According to a first aspect of the invention there is
provided an apparatus for melt-forming a bottom stop of a slide
fastener chain which melt-forms a bottom stop on a continuous
slide fastener chain alternately having a portion in which
elements of a thermoplastic synthetic resin material are inter-
locked with each other and a space portion in which no element is
present, said apparatus having: a device which advances said
slide fastener chain; a positioning member having a positioning
projection which is adapted to enter said space pertion and to
engage an element at the rear edge of said space portion; a
device which is adapted to sense the engagement between said
positioning projection and said element and to stop the advance
of said fastener chain; an ultrasonic horn which is disposed in
close proximity éo said positioning projection; and anvil which
is adapted to clamp and press said fastener chain between the
same and said ultrasonic horn after said fastener chain has
stopped, characterized by a groove which is formed on said
positioning member and is adapted to slidably guide said aavil.

According to a second aspect of the invention a groove is
provided on a positioning member which has a portion thereof
defining the positioning projection, and the anvil is slidably
guided by the groove, whereby the positional relationship
between the projection and the anvil is kept unchanged.

The invention will be described by way of example with

reference to the accompanying drawings, wherein:-

Figure 1 is a side elevational view of an apparatus for
meli-forming a bottom stop of a slide fastener chain in accordance
with the present invention;

Figure 2 is a plan view of a slide fastener chain;
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Figure 3 is an enlarged view of a.portion of the slide
fastener chain shown in Figure 2, additionally showing the
projection of a positioning member and an anvil for melting
which are employed in the apparatus shown in Figure 1;

Figure 4 is a sectional view taken along the line A - A
of Figure 3, showing the state wherein the anvil has not been
lowered;

Figure 5 is a sectional view taken along the line A - A
of Figure 3, showing the state wherein the anvil has already
been lowered;

Figure 6 is a detailed side elevational view of a positioning
device employed in the apparatus shown in Figure 1;

Figure 7 ig a perspective view of the positioning member
and the ultrasonic horn shown in Figure §6;

Figure 8 is a sectional view taken along the line B - B
of Figure 6;

Figures 9, 10 and 11 are side elevational views of the
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apparatus shown in Fig. 6,'respectively showing the appa-
ratus in various steps of the bottom stop melt-forming
operation; and

Fig. 12 is a perspective view of a modification of
the arrangement of the positioning member and the anvil.

Fig. 1 is a side elevational view of a bottom stop
melt-forming apparatus in accordance with the present inven-
tion, showing the arrangement of the apparatus as a whole.
The arrangemént is such that a continucus slide fastener
chain 1 is passed over a guide roller 2 and is advanced by
means of feed rollers 3 and 4. The fastener chain 1 has,
as shown in Fig. 2, fastener element rows 5 interlocked with
each other, and space portions 6 each disposed between the
adjacent element rows 5 in which no element is present.

As shown in Figs. 3 and 4, in this embodiment, each element
row 5 is constituted by a coiled element member of a thermo-
plastic synthetic resin material. 1In addition, these ele-
ment rows 5 are respectively sewn on two strips of tape 7
such as to form a concealed fasﬁener.

As shown in Fig. 1, a space sensor 8 is provided on
the downstream side of the guide roller 2. The sensor 8
includes a sensor lever 9 which is adapted to be pivotal
such as to enter any space portion, and a microswitch 11
which is actuated by a pivoting motion of the lever 9.

A positioning device 12 is provided on the downstream
side of the space sensor 8. The positioning device 12
includes, as best shown in Fig. 6, a bracket 14 which is
secured to a frame 13 (see Fig. 1), a pivoting block 16
which is pivotally attached to the bracket 14 by a pin 15,
and a slide rod 17 which is supported such as to be slidable
with respect to the block 16. A positioning member 18 is
attached to one end of the slide rod 17. The positioning
member 18 has a positioning projection 19 (see Fig. 7)
which is adapted to enter a space portion 6. The position-
ing member 18 further has a guide groove 20, in which an
anvil 21 is slidably housed. The groove 20 has one of
the side walls thereof continuing with the projection 19.
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Accordingly, when moving downwardly, the anvil 21 slides
along the projection 19. The anvil 21 is upwardly urged by
means ¢of a spring 10 and is positioned by a stopper 10°'.
Therefore, the anvil 21 is normally prevented from downward-
ly projecting beyond the bottom surface of the positioning
member 1B but is allowed to move downwardly by being pushed
by a plunger 22 of a fluid cylinder when the plunger 22 is
moved downwardly at the timing which will be explained
later. It is to be noted that although the above-~described
embodiment employs the groove 20 which is formed in the
positioning member 18, another type of groove 20a may be
employed, in place of the groove 20, which opens to one of
the sides of a positioning member 18a as shown in FPig. 12.
In such case, the cross=sectional configuration of an anvil
2la, together with that of the groove 20a, should be
designed such as to prevent an anvil 2la from being dis-
placed sidewardly.

The slide rod 17 is further adapted to support a
push-down block 23 such that the block 23 is slidable with
respect to the slide rod 17. To the push-down block 23 is
pivotally attached a plunger 25 of an air cylinder 24.

A piston 26 connected to the plunger 25 is downwardly

urged by means of a spring 27. Accordingly, the positioning
member 18 is constantly subijected to a downward force but is
upwardly pivoted, as shown in Fig. 9, when the air cylinder
24 is actuated such as to raise the plunger 25, whereby the
projection 19 is removed from the moving path of the fasten-
er chain 1. The upward pivoting motion of the positioning
member 18 is restricted by a stopper 30.

An arm 29 is secured to the other end of the slide
rod 17. An adjustable bolt 31 is supported at the upper
portion of the arm 29. Further, the slide rod 17 is urged
leftwardly as viewed in Fig. 6 by means of a spring 32
stretched between the slide rod 17 and the pivoting block
16. Accordingly, the bolt 31 normally presses a limit
switch 33 attached to the pivoting block 16 so that the
switch 33 is ON. However, when the slide rod 17 is moved

rightwardly as viewed in Fig. 6 against the tensile force
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of the spring 32 by the fact that the projection 19 enters
a space portion 6 of the moving fastener chain 1 to engage
an element 34 at the rear edge of the space portion 6, the
bolt 31 is separated from the microswitch 33, thus causing
the switch 33 to turn OFF. The rightward movement of the
slide rod 17 is restricted by a stopper 40 attached to the
pivoting block 16.

An ultrasonic horn 35 is provided below the anvil 21.
The ultrasonic horn 35 induces a vibrational energy which is
employed to melt a portion of the element rows 5 in order to
form a bottom stop. As shown in Fig. 4, in its normal state,
the ultrasonic horn 35 is not in contact with the element
rows 5. The ultrasonic horn 35 is, however, allowed to
contact the element rows 5 only when they are downwardly
pushed by the downward movement of the anvil 21. The ultra-
sonic horn 35 then clamps, in cooperation with the anvil 21,
a portion of the element rows 5 and melts the same to form
a bottom stop as shown in Fig. 5.

The following is a description of the operation of
the apparatus in accordance with the present invention.

First of all, the air cylinder 24 is supplied with
air in order to cause the slide-rod 17 to pivot upwardly as
shown in Fig. 9, whereby the projection 19 is removed from
a4 space portion 6. The slide rod 17 removed from the space
portion 6 is leftwardly moved by the action of the spring
32, thus causing the bolt 31 to turn ON the limit switch 33.
The limit switch 33 turned ON actuates the feed rollers 3
and 4 to advance the fastener chain 1. When a subsequent
space portion 6 reaches the position of the space sensor 8
as the result of the advéncing operation, the lever 9 enters
the space portion 6 to actuate the microswitch 11, whereby
the air cylinder 24 is exhausted of air. When the air
cylinder 24 has been exhausted of air, the piston rod 25 is
downwardly moved by the action of the spring 27, thus bring-
ing the projection 19 of the positioning member 18 into
contact with the element rows 5 (see Fig. 10).

Under this state, when the space portion 6 reaches
the position of the projection 19, it enters the space por-
tion 6 to engage the element 34 at the rear edge of the
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space portion 6. Consequently, the slide rod 17 is right-
wardly moved by the force applied thereto from the element
34 such as to cause the limit switch 33 to turn OFF, whereby
the advance of the fastener chain 1 by the feed rollers 3
and 4 is stopped. Similarly, the plunger 22 is expanded by
the action of the limit switch 33 such as to press the anvil
21, whereby a portion of the element rows 5 is clamped
between the anvil 21 and the ultrasonic horn 35 and is melt-
formed into a bottom stop.

After melting has been effected for a predetermined
period of time, the plunger 22 is raised. Thereafter, the
air cylinder 24 is supplied with air, so that the slide rod
17 is upwardly swung such as to take the position shown in
Fig. 9. 1In consequence, the microswitch 33 is turned ON to
commence the advance of the fastener chain 1, and the same
steps are repeated thereafter. _

In the present invention, the movement of the anvil
21 is guided by the groove 20 which is provided on. the posi-
tioning member 18 integrally formed with the projection 19.
Therefore, there is no change in the relative positional
relationship between the projection 19 and the anvil 21.
Accordingly, it is possible to accurately regulate the posi-
tion of a bottom stop with respect to the projection 19.

Further, as shown in Fig. 3, if the width of the
anvil 21 is made smaller than that of the projection 19,
then there is no possibility of the anvil 21 being located
laterally outside the projection 19, and the positional
relationship therebetween is kept unchanged. Thus, it is
possible to reliably prevent any damage to the thread which
is employed to sew the elements on the respective strips of
tape.

Furthermore, it is possible to eliminate any gap
between the anvil 21 and the projection 19 by providing the
groove 20 such that the anvil 21 slides while contacting the
projection 19 as in the case of the illustrated embodiment.
Accordingly, it is possible to form a bottom stop in which
the elements constituting the bottom stop have been complete-
ly melted as far as the lowermost end of the element rows 5.
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Claims:

1, An apparatus for melt-forming a bottom stop of a slide
fastener chain which melt-forms a bottom stop on a continuous
slide fastener chain alternately having a portion in which
elements of a thermoplastic synthetic resin material are inter-
locked with each other and a space portion in which no element
is present, said apparatus having: a device which advances said
slide fastener chain; a positioning member having a positioning
projection which is adapted to entar said space portion and to
engage an element at the rear edge of said space portiomn; a
device which is adapted to sense the engagement between said
pogitioning projection and said element and to stop the advance
of said fastener chain; and ultrasonic horn which is disposed in
close proximity to said positioning projection; and anvil which
is adapted to clamp and press said faster chain between the same
and said ultrasonic horn after said fastener chain has stopped,
characferized by a groove which is formed on said positioning
member and‘is adapted to slidably guide éaid anvil.

2. An apparatus for melt-forming a bottom stop of a slide
fastener chain according to Claim 1, wherein the width of

said anvil is smaller than the width of said positioning
projection.

3. An apparatus for melt-forming a bottom stop of a slide
fastener chain according to Claim 1 or 2, wherein said groove
is formed such that said positioning projection and said

anvil have no gap therebetween with respect to the moving
direction of said fastener chain.

4, An apparatus for melt-forming a bottom stop of a slide
fastener chain substantially as described with reference to and
as illustrated in Figures 1 to 11 of the accompanying drawings,
S. An apparatus for melt-forming a bottom stop of a slide
fastener chain substantially as described with reference to and
as illustrated in Figures 1 to 11 modified as in Figure 12 of

the accompanying drawings.
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