
APPARATUS FOR COMBINING FASTENER-STRINGERS IThe present invention relates
to a combining apparatus for engaging a pair of fastener stringers of
continuous length with each other, the fastener stringers having been
processed in a state of being separate from each 5    other while being
conveyed in their longitudinal directions. [When fastener stringers are
combined together by passing their respective fastener element trains
through guide grooves, if members other than fastener elements, such tO
as stops, have already been formed on the stringers, these stops may
obstruct the passage of the fastener element trains through the guide
grooves. In order to overcome such a disadvantage, a fastener stringer
combining apparatus has heretofore been known (such as          ( 15 that
disclosed in the specification of Japanese Patent Publication No.
40762/1982; Publication Date: August 30. 1982) in which an outer guide
member located at the junction of the guide grooves is made resiliently
movable in the outward direction whereby, when the stops are passed, the
outer guide member is pushed by the stops in such a manner as to move
outwardly, thereby allowing the passage of the stops. In the case of the
above-described fastener stringer combining apparatus,    2 



however., the guide section inconveniently obstructs the passage of the
stops in the backward direction, that is, the direction which is opposite
to the above. It is, therefore, not possible to employ such an apparatus
when it is necessary to move the stringers in the backward direction in
relation to the processing of the stringers. In such a case, consequently,
it is disadvantageously necessary to feed the stringers to a subsequent
step in a manufacturing process without 10   combining them together.
[According to a first aspect of the invention there is provided a guide
section which as a whole is arranged such as to be movable in the opposite
direction to a normal moving direction of stringers, whereby stringer 15
portions on the downstream side of the guide section. are able to move in
the direction which is opposite to the normal conveying direction of the
stringers, so that it is possible for the stringers to move backwardly
irrespective of the existence of members other than the 20   fastener
elements, such as stops. [According to a second aspect of the invention
there is provided a stringer combining apparatus comprising a stringer
combining guide section having an outer guide member made resiliently
movable in the outward 25  direction, said member being located at the
junction of guide groove portions which in combination constitute a   



3 Y-shaped guide groove, thereby allowing the passage of stop members as
well as fastener elements attached to a stringer, and a conveyor device for
conveying a pair of stringers through said guide section. said guide
section being made movable in the opposite direction to the normal moving
direction of said stringers. [It is believed possible by means of the
invention to provide a stringer combining apparatus which enables stringers
to be automatically combined together even if iO   it is necessary for the
stringers to be moved backwardly. [The invention will be described by way
of example with reference to the accompanying drawings, wherein:- [Fig. 1
is a plan view of a fastener manufacturing system which incorporates a
stringer combining apparatus IS   embodying the present invention; Fig. 2
is a side elevational view of the apparatus shown in Fig. 1: Fig. 3 is a
plan view of a stringer combining guide section in the stringer combining
apparatus embodying the present invention; Fig. 4 is a perspective view of
a lower die in an injection molding station in the system shown in Fig. 1;
Fig. 5 is a plan view of fastener stringers at a space portion thereof; and
Fig. 6 is a plan view of a stringer combining guide section in another
embodiment of the present invention. 



4 [The system of Fig. 1 is designed for manufacturing a slide fastener with
a separable end stop in which upper stops and pins which constitute a
separable end stop are attached to fastener stringers of continuous length.
5  [Referring first to Fig. 1, in which part of the system is cut away for
explanatory convenience, and to Fig. 2, a pair of stringers 1 are fed from
a roll-shaped supply source (not shown) through a pair of guide rollers 2
and a tension roller 3 (see Fig. 2) in a state wherein the 10   stringers 1
are combined together by the engagement between their respective fastener
element trains 14. The stringers 1 are intermittently advanced by two
rollers which in combination constitute a conveyor device 4. 15 [The
fastener manufacturing system has a stringer separating apparatus in the
form of a device 5 on the upstream side and a stringer combining apparatus
in the form of a guide section 6 on the downstream side of an injection
molding station 7 located between the device 5 20  and the section 6. [The
stringer separating device 5 has a wedge member 9 which is-disposed in such
a manner that the pair of stringers 1, as they are advanced are split into
two by the wedge member 9. 



5 [Referring.now to Fig. 3 which shows the stringer combining guide section
6 in detail, the guide section 6 includes an inner guide member 11,
relatively fixed outer guide members 12 and a relatively movable guide
member 13. The inner guide member 11 has a tapered distal end, while the
fixed outer guide members 12 are disposed in such a manner that they guide
the fastener element trains 14 in conjunction with the inner guide member
11. The movable guide member 13 is disposed such 10    as to be in contact
with the distal end of one of the fixed outer guide members 12. These guide
members in combination form a Y-shaped guide groove 10 whereby, as the
respective fastener element trains 14 of the stringers 1 are passed through
the guide groove 10, the fastener element trains 14 are engaged with each
other. The movable guide member 13, which is located at the junction of
guid.e groove portions which in combination constitute the Y-shaped guide
groove 10. is pressed by the action of a spring (not shown) toward the
fastener element trains 14 in such a manner that they are engaged with each
other. The movable guide member 13 is movable upwardly as viewed in Fig. 3
by being pushed by upper stops 15 which are molded in a step, such as that
which will be explained later, whereby the movable guide 



25 member 13 permits passage of the upper stops 15.    6 [The stringer
separating device 5 is movable in the moving direction of the stringers 1
by the action of an air cylinder 17 (see Fig. 2).  The guide section 6 is
similarly movable in the direction parallel with the 5    moving direction
of the stringers 1 by the action of an air cylinder 18 (see Figs. 1 and 3).
More particularly. a laterally projecting arm 6a of guide section 6 is
engaged between an end stop 18a and a bushing 18b on a piston rod 18c of
the cylinder 18. 10 [A stringer guide device 21 is provided between the
stringer separating device 5 and the injection molding station 7. The
stringer guide device 21 guides the respective fastener element trains 14
of the stringers 1 which are separate from each other. In addition, the 15
stringer guide device 21 is vertically movable such as to selectively take
an upper conveying position and a lower injection molding position. At the
lower position, the stringer guide device 21 presses the stringers 1
against a lower die 26 in the injection 20  molding station 7.  A stringer
guide device 25 is similarly provided between the injection molding station
7 and the stringer combining guide section 6. The stringer guide device 25
guides the respective fastener 



element trains 14 of the stringers 1 which are separate 25   from each
other and is vertically movable such as to operate in a manner similar to
that of the stringer guide device 21.    7 [The injection molding station 7
includes the stationary lower die 26 and a vertically movable upper die 27.
As shown in Fig. 4 in detail. the lower die 26 has cavities 28, 29, 31 and
a runner 32. The cavities 28. 29 are provided for respectively forming pins
16a , 16b which constitute a separable end stop, while the cavities 31 are
provided for respectively forming upper stops 15. On the other hand, the
runner 32 supplies a molten resin to these cavities. The lower die 26 is
further provided with recesses 33 for respectively receiving stringer
bending arms 47. described later. Further, the cavities 28. 29. 31 have
stoppers 41. 42 which-are formed close to their respective outer ends. The
stoppers 41, 42 effect positioning of the stringers 1 in such a manner
that, when respective portions of the stringers 1 are bent at a space
portion 35 thereof (see Fig. 5) as described later. the stoppers 41. 42
respectively engage with end fastener elements 36, 37, 38, 39 at opposite
ends of the space portion 35 such as to prevent these 20 elements from
moving toward the center of the injection 



molding station 7 and thereby effecting positioning of the stringers 1.
[The upper die 27 is also provided with cavities and a runner for forming
the pins and the upper stops in such a manner that the cavities and the
runner respectively correspond to those of the lower die 26. The upper die
27 further has a sprue 44 which is formed such as to    8 communicate with
its runner. The sprue 44 is communicable with a nozzle 45 of an injection
molding machine. [The injection molding station 7 is further provided with
the stringer bending arms 47.  The arms 47 are respectively connected to
air cylinders 48, 49 in such a manner that the arms 47 are vertically
movable by the action of the associated air cylinders 48. 49 and can be
lowered into the above-described recesses 33, 10   respectively. [As shown
in Fig. 2, the guide device 21 is provided at a portion thereof with a
space sensor 51. The space sensor 51 includes a sensor lever 52 and a
microswitch 53. The sensor lever 52 is biased in such a manner that its
distal ends are normally engaged with the fastener element trains 14.
respectively, and are able to enter a space portion of the stringers 1 when
it approaches 



them.  The microswitch 53 detects displacement of the sensor lever 52 which
occurs when it enters a space 20   portion of the stringers 1, and
generates a space portion sensing signal when the displacement is sensed.
IThe following is a description of the operation of the whole of the system
for manfucturing a slide fastener with a separable end stop which employs
the 25   above-described apparatus embodying the present    9 invention.
[The pair of engaged fastener stringers 1 which have been fed through the
pair of guide rollers 2 and the tension roller 3 are separated from each
other by the wedge 5    member 9, as shown in Fig. 5. and are then fed to
the injection molding station 7 while being guided by the stringer guide
device 21. In the course of this feeding operation, when the space portion
35, in which there are no fastener elements 14, reaches the space sensor
51. 10   the sensor lever 52 pivots in such a manner as to cause the
microswitch 53 to generate a space sensing signal. This signal actuates a
timer device or distance measuring device of known type (not shown) in such
a manner that the conveyor device 4 is suspended after a 15   predetermined
period of time has elapsed from the time when the space portion 35 has been
sensed, or after the 



stringers 1 have been moved over a predetermined distance. Thus, the space
portion 35 is positioned in the center of the injection molding station 7.
20    Next, the stringer guide devices 21. 25 lower such as to press the
stringers 1 against the lower die 26. Each of the rollers constituting the
conveyor device 4 is arranged such as to become reversible when it is
released from the driving force applied thereto. 25 Accordingly, under this
state, the portion of each of the stringers 1 which is on the downstream
side of the    10 injection molding station 7 is able to return to the
injection molding station 7. Also, the portion of each of the stringers 1
on the upstream side of the injection molding station 7 is able to move
toward the injection 5    molding station 7 by the upward movement of the
tension roller 3. Then, the air cylinders 17, 18 are actuated such as to
move the stringer separating device 5 and the stringer combining guide
section 6. respectively, toward the injection molding station 7. whereby it
is 10   possible for the stringers 1 to be drawn toward the injection
molding station 7. [Next, the air cylinders 48. 49 are actuated such as  to
lower the arms 47. respectively, thus causing a portion of each of the
stringers 1 to be bent independently. By 



so doing, the stringers 1 are drawn toward the center of the injection
molding station 7 until the end fastener elements 36, 37, 38, 39 at
opposite ends of the space portion 35 are respectively retained by the
associated stoppers 41, 42 of the lower die 26. It is to be noted 20   that
the stroke of each of the air cylinders 48, 49 is set to be large enough to
ensure that the movement of the stringers 1 is not terminated before the
fastener elements 36, 37, 38, 39 are properly retained by the associated
stoppers 41. 42, thereby allowing a proper 25  degree of push-down force to
act on the arms 47 even after the above-described fastener elements have
been retained by the associated stoppers.    [Then. the. upper. die 27 is
lowered in such a manner that the upper and lower dies 27, 26 are clamped
together, thereby injection-molding pins 16a, 16b, which constitute a
separable end stop, on pieces 55 of reinforcing tape which have previously
been attached on the respective stringers 1 by a known method. At the same
time, and in a similar manner, upper stops 15 are injection-molded on the
respective stringers 1 on the other side of the space portion 35.  Thus,
the pins and the upper stops are formed by injection molding in a state
wherein the positions thereof are accurately regulated relative to the
fastener elements positioned 



in the above-described manner, irrespective of variations in the lengths of
individual the stringers 1 and hence distances between the space portions
35. Thereafter, the upper die 27 and the guide devices 21. 25 are returned
to their previous positions, and the stringer separating device 5 and the
stringer combining guide section 6 are also returned to their previous 20
positions.  Then, the feeding operation by the conveyor device 4 is
resumed. The runner produced at the time of molding the pins and the upper
stops is removed by a known method when the stringers 1 are conveyed. After
the runner has been removed, the stringers 1 are moved through the guide
groove 10 in the stringer combining guide section 6. and while doing so,
they are engaged with each other. In this case, the passage of the upper
stops 15 is allowed by the outward movement of the    12 movable outer
guide member 13. [The stringers 1 combined together as described-above are
fed out from the conveyor device 4 and are then equipped with a slider by a
known method. The combined stringers 5    1 are then cut at the space
portion 35 and equipped with a box which is secured to one (a box pin) of
the pins 16a, 16b, thus becoming a complete slide fastener with a separable
end stop. 



[As has been described above, the guide section 6 of the 10  stringer
combining apparatus embodying the present invention is made movable,
particularly, in the direction opposite to the normal moving direction of
the stringers 1 by the action of the air cylinder 18. It is, therefore,
possible to move the stringers 1 in this 15   opposite direction even in a
case where the upper stops 15 stop at the stringer discharge side of the
guide section 6, as shown in Fig. 3, depending on the length of the slide
fastener to be produced (the length corresponds to a distance between two
adjacent space 20   portions of the stringers) even though it is not
possible for the upper stops 15 to return into the guide section 6 since
the upper stops 15 abut against the respective outer ends of the outer
guide member 12 and the movable outer guide member 13 of the guide section
6. [Referring next to Fig. 6 which shows a stringer    13 combining guide
section in another embodiment of stringer combining apparatus according to
the present invention, constituent elements having the same functions as
those in the embodiment shown in Fig. 3 are 5    denoted by the same
reference numerals, and description thereof is omitted. In accordance with
the embodiment shown in Fig. 6, a bracket 61 is secured to a fixed 



support (not shown) of the slide fastener manufacturing system. The bracket
61 has a slide bore 62 receiving a 10   slide rod 63 which slides in a
direction parallel to the stringer conveying direction. The slide rod 63 is
provided near its distal end with a bushing 64 which is fixed on the slide
rod 63. A laterally projecting arm 67 of the guide section 6 engages in a
space between the 15    bushing 64 and a stopper 68 on the distal end of
slide rod 63, so that the longitudinal positions of the guide section 6 and
slide rod 63 always correspond. On the near end of the slide rod 63 is
provided a stopper 65 which is constituted by a larger-diameter portion of
the 20   slide rod 63 for the purpose of preventing the slide rod 63 from
coming off the bracket 61. A compression spring 66 is disposed between the
bracket 61 and bushing 64, to bias the slide rod 63 and hence the guide
section 6 in the downstream direction, that is, to the right in Fig. 6. [In
a state wherein the stopper 65 is in contact with the bracket 61 due to the
pressing force of the compression    14 spring 66. the guide section 6 is
in a normal operation position. In this arrangement, when the fastener
stringers 1 are moved backwardly, the upper stops 16 abut against the outer
guide members 12 and the movable 



outer guide member 13, thus applying a force to the guide section 6 toward
the upstream side in terms of the stringer conveying direction. When this
force exceeds a predetermined value. the guide section 6 is displaced
against the force of the spring 66, thereby allowing the 10   stringers 1
to move backwardly.    15 CLAIMS:- 1.     A stringer combining apparatus
comprising a stringer combining guide section having an outer guide member
made resiliently movable in the outward direction, said member being
located at the junction of 5   guide groove portions which in combination
constitute a Y-shaped guide groove, thereby allowing the passage of stop
members as well as fastener elements attached to a stringer, and a conveyor
device for. conveying a pair of stringers through said guide section, said
guide section 10   being made movable in the opposite direction to the
normal moving direction of said stringers. 12.    A stringer combining
apparatus according to claim 1. wherein said guide section is movable by a
fluid-pressure cylinder device. 15   13.     A stringer combining apparatus
according to claim 1, wherein said guide section is pressed by the action
of a spring toward the downstream side in terms of the 



conveying direction of said stringers and is maintained at a predetermined
operaton position by a stopper 20   against the pressing force of said
spring and is further made movable against the pressing force of said
spring when a force of a predetermined magnitude acts on said guide section
toward the upstream side relative to the normal conveying direction of said
stringers.    16 4.     A stringer combining apparatus substantially as
described with reference to and as illustrated in Figure 3 of the
accompanying drawings. 5.     A stringer combining apparatus substantially
as 5         described with reference to and as illustrated in Figure 3
modified as in Figure 6 of the accompanying drawings. 6.     A fastener
manufacturing system substantially as described with reference to and as
illustrated in Figures 1 to 3 modified as in Figure 6 of the 10
accompanying drawings. 7.     A fastener manufacturing system incorporating
a stringer combining apparatus according to any one of claims 1 to S.    


