
TITLE OF THE INVENTION METHOD AND APPARATUS FOR MANUFACTURING SLIDE
FASTENER CHAIN WITH SEPARABLE BOTTOM END STOP MEMBERS BACKGROUND OF THE
INVENTION 1. Field of the Invention: The present invention relates to a
method of and an apparatus for manufacturing a slide fastener chain with
separable bottom end stop members (a first pin member for attaching a box
and a second pin member), and a method of producing a slide fastener from
the slide fastener chain. More particularly, this invention relates to a
method which is capable of continuously manufacturing a plurality of longi-
tudinally spaced slide fastener chains with high accuracy of positioning to
cope with the production of slide fasteners of different lengths each
having a separable bottom end stop assem- bly, a method of producing slide
fasteners from the slide fastener chains, and an apparatus for carrying out
the slide fastener chain manufacturing method. 2. Description of the Prior
Art: A molding apparatus disclosed in British Patent No. 1,551,535 includes
a mold defining a tape feed passage along which a pair of slide fastener
stringer tapes (hereinafter referred to as "fastener tapes") is fed
intermittently. In timed relation to the intermittent feeding of the
fastener tapes, a molten thermoplastic synthetic material is injected
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into the mold to form rows of coupling elements molded on and along inner
longitudinal confronting edges of the fastener tapes together with end stop
members (top end stops). At the same time, to cope with a growing tendency
shown toward the multi-product and small-quantity production of slide
fasteners, the length of the rows of molded coupling elements can be
adjusted. The mold is composed of a movable mold member and a fixed mold
member jointly defining a pair of rows of cavi- ties for forming the
coupling elements. Each of the mold members is provided with a slide core
in a form of a rectan- gular block. Each of the slide cores is disposed on
a down- stream end of the corresponding mold member and slidably movable in
a direction perpendicular to the longitudinal axis of a run- ner.
Confronting mold surfaces of the slide cores define two cavities for
forming top end stop members, and a depression interconnecting the cavities
and the runner. The cavities and the depression are formed in that part of
the slide cores which is located on one side of the slide core in the
direction of sliding movement of the slide cores. The side surfaces of the
slide cores excluding the communicating portion of the depression with the
runner form a closing surface to close one opening end of the runner. The
slide cores are movable by a cylinder between a first position in which the
depression communicates with the runner, and a second position in which the
end of the runner is closed. A control bar is slidably inserted from an
upstream end    3 of the mold into the runner. By changing the length of
insertion 



of the control bar relative to the runner, the length of rows of molded
coupling elements can be adjusted. To form rows of coupling elements having
a desired length which is n times as large as a predetermined length, where
n is an integer, the control bar is longitudinally moved to a position
where rows of coupling elements of the predetermined length can be molded.
Then, a molten thermo- plastic synthetic resin material is injected into
the mold. Thereafter, the fastener tapes are advanced by a distance equal
to the predetermined length of the coupling elements. The foregoing
injection-molding process and the tape advanc- ing process are achieved
repeatedly by n times provided that in the final injection-molding process,
the slide cores are shifted to the first position to communicate the
depression with the runner. Subsequently, the fastener tapes are advanced
by a distance which is equal to the sum of the predetermined length and the
length of an element-free space portion to be provided between two adjacent
fastener element chains. By repeating the foregoing sequence of operations,
it is possible to continuously manufacture a plurality of longitudinally
spaced slide fastener chains each having a pair of rows of coupling
elements of the desired length (which is n times of the predetermined
length) and top end stop members molded on the fastener tapes. In addition,
by properly adjusting the length    4 of insertion of the control bar
relative to the runner, a row of longitudinally spaced slide fastener
chains each 



having a pair of rows of coupling elements of a desired length and two top
end stop members can be continuously manu- factured. In the manufacture of
such a slide fastener chain with a separable bottom end stop assembly, it
has been customary to form reinforcing film layers to the fastener tapes to
reinforce these portions of the fastener tapes where the members of sepa-
rable bottom end stop assembly are attached subsequently. Forma- tion of
the reinforcing film layers may be achieved by attach- ing reinforcing
films to separable-bottom-end-stop-attaching portions of the fastener tapes
before rows of coupling elements are molded on the fastener tapes. However,
as disclosed in Japanese Patent Publication No. 63-40085, the reinforcing
films are generally attached to the fastener tapes, respectively, adjacent
to one end of an element-free space portion defined between two adjacent
slide fastener chains each including a pair of rows of coupling elements,
for a reason described below. Since the fastener tapes have a certain
degree of stretchability, the length of the fastener tapes is variable with
a change in tension on the fastener tapes which may be caused when the
fastener tapes are advanced or when rows of coupling elements and members
of a separable bottom end stop assembly are attache. Such a change in the
length of the    5 fastener tapes is accumulated when the fastener tapes
are processed continuously for long hours. Accordingly, if reinforcing film
layers are formed on the fastener tapes 



before rows of coupling elements and members of a separable bottom end stop
assembly are molded, an accurate positioning of the reinforcing film layers
is not possible due to an accumu- lated dimensional change of the fastener
tapes. Inaccurate positioning of the reinforcing film layers results in
inaccu- rately molded coupling elements and a separable bottom end stop
assembly. In the method of producing a slide fastener chain with end stop
members disclosed in the above-mentioned British patent, due to the reason
described above, it is not possi- ble to previously form reinforcing film
layers on the fas- tener tapes unless otherwise relying upon any other
appro- priate measure. Accordingly, the reinforcing film layers should be
formed on that portions of the fastener tapes which are located adjacent to
the molded end stop members. In this instance, however, since the rows of
coupling ele- ments and the end stop members are molded simultaneously,
such a reinforcing film attaching method as disclosed in Japanese Patent
Publication No. 63-40085 cannot be used with- out substantial
reconstruction. Instead, another reinforcing- film-attaching technique
which can be exclusively used in combination with the above-mentioned
fastener chain manufac-    6 turing method should be developed. To avoid
this difficul- ty, it may be considered that additional to the cavities for
molding end stop members, the mold defining the element- forming cavities
and the end-stop-members-forming cavities 



further has cavities for forming reinforcing films, and the end stop
members and the reinforcing film layers are molded simultaneously. The thus
molded reinforcing films are, how- ever, relatively thick, and a synthetic
resin material tends to flow into the material of the fastener tapes, thus
making the stringer tapes inflexible. The inflexible fastener tapes having
relatively thick reinforcing film layers will cause various problems when
subjected to a subsequent processing operation such as sewing operation.
SUMMARY OF THE INVENTION It is accordingly a general object of the present
invention to overcome all the problems associated with the prior art. A
more specific object of the present invention is to provide a method which
is capable of continuously manu- facturing a plurality of longitudinally
spaced slide fasten- er chains each having a pair of rows of coupling
elements of a desired length and a pair of separable bottom end stop mem-
bers molded on inner longitudinal edges of a pair of conti- nuous fastener
tapes with high positional accuracy. Another object of the present
invention is to    7 provide an efficient method of producing a slide
fastener from the slide fastener chain by using a part of a position- ing
means for the attachment of a box of a separable bottom stop assembly to
the first and second pin members of a sepa- rable bottom end stop assembly.



A further object of the present invention is to provide an apparatus for
applying the slide fastener chain manufacturing method. In one aspect the
present invention provides a method of manufacturing a fastener chain
including a pair of rows of coupling elements and a pair of separable
bottom end stop members molded on a pair of continuous fastener tapes,
respectively, the method comprising the steps of intermittently advancing a
pair of continuous fastener tapes along a feed path, attaching a pair of
reinforcing films to a pair of separable-bottom- end-stop-member-molding
portions of the fastener tapes,respectively, substantially simultaneously
with the reinforcing-film-attaching step (b), forming a pair of positioning
holes at a pair of predetermined positions on the reinforcing films,
respectively. The method further comprises the steps of positioning
longitudinal portions of the respective fastener tapes within and relative
to a mold using the position- ing holes, and finally injection-molding a
pair of rows of coupling elements and a pair of separable end stop parts on
the fastener tapes within the mold.    8 In another aspect the invention
provides an appara- tus for applying the method as claimed in claim 1, the
apparatus comprising feed means for intermittently advancing a pair of
continuous fastener tapes along a feed path, measur- ing means disposed in
the feed path for measuring a length of travel of the fastener tapes being
fed to determine a pair 



of separable-bottom-end-stop-member-molding portions of the respective
fastener tapes, attaching means disposed downstream of the measuring means
for attaching a pair of reinforcing films to the
separable-bottom-end-stop-member-molding portions of the fastener tapes,
respectively, and piercing means disposed downstream of the measuring means
and operatively interlocked with the attaching means for forming a pair of
positioning holes at a pair of predetermined positions on the reinforcing
films, respectively. The apparatus further comprises a molding unit
disposed downstream of the piercing means and including a pair of
positioning pins receivable in the positioning holes, respectively, of the
fastener tapes to position longitudinal portions of the respective fastener
tapes within and relative to the molding unit, the molding unit being
operable to mold a pair of rows of coupling elements and a pair of
separable bottom end stop members on the longitudinal portions of the slide
fastener tapes respectively, and control means for con- trolling the
operation of the feed means, attaching means, piercing means and molding
unit according to information    9 received from the measuring means. In
order to produce a slide fastener with a separa- ble bottom end stop
assembly from the slide fastener chain manufactured by the method described
above, the positioning holes of the fastener tapes is partly cut out so as
to form a pair of substantially U-shaped cutout portions extending
transversely from inner longitudinal edges of the respective 



fastener tapes. The cutout portions, at which line the fastener tapes with
the reinforcing films are cut, are used for attaching a box of the
separable bottom end stop assembly. The above and other objects, features
and advantages of the present invention will become manifest to those
versed in the art upon making reference to the detailed description and the
accompanying sheets of drawings in which a preferred structural embodiment
incorporating the princi- ples of the present invention is shown by way of
illustra- tive example. Hereinafter will be described of a process which is
achieved for forming a slide fastener chain including a pair of rows of
coupling elements of a predetermined length and a separable bottom end stop
assembly by means of the apparatus of the present invention. feed rollers
are driven to advance the fastener tapes. During that time, the length of
travel of the fastener tapes is measured by the first measuring means so
that when the    10 measured length of travel of the fastener tapes is
equal to a predetermined molding length, rotation of the feed rollers is
stopped via the control unit. When the feed rollers are stopped,
reinforcing-film- attachment portions of the respective fastener tapes are
located in the reinforcing film attaching means. Then, two severed pieces
of reinforcing films of a predetermined length are placed respectively over
and under the fastener tapes and 



subsequently fused to the front and back surfaces of the fastener tapes
with beaded edges of the fastener tapes wrapped in the reinforcing films.
Simultaneous with this fusing, the piercing means is activated to form a
pair of positioning holes at predetermined positions on the respective
reinforcing-film-attachment portions. After a predetermined tension is
exerted on the fas- tener tape, a desired number of coupling elements are
molded on inner longitudinal edges of the fastener tapes. At the same time,
a first pin member and a second pin member are molded adjacent to one end
of the rows of coupling elements. Subse- quently, a molded product is
removed from the mold and at the same time, the mold surfaces of the mold
are set in a position as to only define the coupling-element-forming
cavities. Then, the process of manufacturing a slide fastener chain of the
desired length and having members of a separable bottom end stop assembly
is completed, by repeating the fore-    going sequence of injection-molding
operation.  Thus a plurality of slide fastener chains each having a pair of
rows of coupling elements of a predetermined length and a first pin member
and a second pin member can be manufactured continuously one at a time.
When the apparatus of the present invention is used to manufacture fastener
chains with separable end stops, a pair of positioning holes are formed at
predetermined posi- tions on the respective reinforcing-film-attachment
portions of the fastener tapes. The positioning holes are used to position
separable-bottom-end-stop-member-molding portions 



of the molding unit It is to be noted that the positioning holes not only
has a positioning function but also has a function to secure the easiness
of work in a box attaching process achieved to attached a box to the first
pin member and the second pin member. The runner portion and the like are
removed from the chain before attaching a box. Then, two rows of coupling
elements on the fastener tapes, now devoid of the runner portion, are
interengaged by passing them through a coupling- element engaging means.
The coupling-element engaging means may be an engaging device having the
same construction as a tape guide portion of a slide fastener slider. When
passed through the non-illustrated engaging device, the rows of coupling
ele- ments of the molded fastener chain are engaged together, with    12
the second pin member held in abutment with the coupling element located
next to the first pin member. As a result, the reinforcing films are
displaced in the longitudinal direction of the rows of coupling elements by
a distance equal to one element pitch. With this displacement of the
reinforcing films, the positioning holes in the reinforcing films, initi-
ally staggered by one element pitch, are now held in lateral alignment with
each other. Then, portions of the respective reinforcing films extending
between the positioning holes are cut out together with the corresponding
portions of the fastener tapes by means 



of a cutting device so that a pair of substantially U-shaped cutout
portions is formed in the fastener tapes, respectively. Owing to the
presence of the U-shaped cutout portions, the box can be readily inserted
in the element-free space portion, and the box can, therefore, be attached
smoothly and reliably to the first pin member and the second pin member. As
under- stood from the foregoing description, the positioning holes doubles
in function as positioning holes to determine a posi- tion on the fastener
tapes where a first pin member and a second pin member are to be molded,
and as reference holes for the formation of the U-shaped cutout portions to
secure the desired easiness of work when the box is attached. BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a diagrammatical side view, with
parts    13 broken away for clarity, showing the general construction of an
apparatus for continuously manufacturing a slide fastener chain with
separable bottom end stop assemblies according to the present invention;
FIG. 2 is a perspective view showing a reinforcing film attaching mechanism
of the apparatus applied to this invention; FIG. 3 is a vertical
cross-sectional view showing a ultrasonic welder forming one part of the
reinforcing film attaching mechanism; FIG. 4 is a vertical cross-sectional
view showing a heat fusing device forming the other part of the reinforcing



film attaching device; FIG. 5 is a fragmentary plan view showing a pair of
continuous slide fastener tapes each having reinforcing tapes attached
thereto; FIG. 6 is a plan view showing the molding surface of a mold used
in one embodiment of the present invention; FIG. 7 is an enlarged
cross-sectional view taken along lines X - X in FIG. 6; FIG. 8 is a
diagrammatical plan view of a gate cutoff roller used to remove a runner
portion and gate portions from a molded slide fastener chain; FIG. 9 is a
fragmentary plan view of a slide fas- tener with rows of coupling elements
and members of a    14 separable bottom end stop assembly shown in a
condition just after the removal of the runner and gate portions; FIG. 10
is a fragmentary plan view showing a slide fastener chain with a box
attached to a first pin member to complete a separable bottom end stop
assembly ; and FIG. 11 is a plan view of a slide fastener produced as a
final product from the slide fastener chain according to the present
invention. DETAILED DESCRIPTION An illustrated embodiment of this invention
will now be described in detail. FIG. 1 shows the general construction of
an apparatus for manufacturing a slide fastener chain having members of a
separable bottom end stop assembly (a 



first pin member and a seconde pin member ) according to the present
invention. The apparatus generally includes a feed means or unit 2 for
intermittently advancing a pair of conti- nuous fastener tapes 1 along a
feed path (hereinafter referred to as "tape feed path"), a measuring means
or unit 3-1 disposed in the feed tape path for measuring the length of
travel of the fastener tapes 1 being advanced to determine reinforcing-
film-attachment portions (identical to separable-bottom-end-stop-
member-molding portions) of the respective fastener tapes 1, a reinforcing
film attaching means or unit 4 disposed downstream of the measuring unit
3-1 for attaching a pair of reinforcing films to the corresponding
reinforcing-film-    15 attachment portions of the fastener tapes 1, a
piercing means or unit 5 disposed downstream of the measuring unit 3-1 and
operatively interlocked with the reinforcing film attaching unit 4 for
forming a pair of positioning holes at a pair of predetermined position on
the reinforcing films, respectively, a molding unit 7 disposed downstream
of the piercing unit 5 for molding a pair of rows of coupling elements and
a pair of separable bottom end stop members (a first pin member and a
second pin member) of a separable bottom end stop assembly on and along
inner longitudinal edges of the fastener tapes 1, the molding unit 7
including a positioning means 6 composed of a pair of positioning pins
receivable in the corresponding positioning holes to position the fastener
tapes 1 within the molding unit 7, and a 



control unit 8 for controlling the operation of the feed unit 2,
reinforcing film attaching unit 4, piercing unit 5 and molding unit 7
according to information received from the measuring unit 3-1. In the
illustrated embodiment, the feed unit 2 is composed of a pair of first feed
rollers 2-1 and a pair of second feed rollers 2-2. The measuring unit 3-1
applies an encoder. Additional to the measuring unit 3-1, a second
measuring unit 3-2 composed of an encoder is also provided. The first feed
rollers 2-1 are disposed adjacent to and downstream of the piercing unit 5.
The second feed rollers    16 2-2 are disposed adjacent to and downstream
of the molding unit 7. A tape clamping device 9 and a tape pullback device
10 are disposed between the first feed rollers 2-1 and the second measuring
unit 3-2 in the order named as viewed from the upstream side of the tape
feed path. The tape clamping device 9 and the tape pullback device 10
jointly form a reverse feed means for feeding the fastener tapes 1 in a
reverse direction by a slight distance. The reinforcing film attaching unit
4 may apply the same as the reinforcing film attaching unit disclosed in
Japanese Patent Publication No. 63-40085 previously described. As generally
shown in FIG. 2, the reinforcing film attaching unit 4 is generally
constructed such that a pair of verti- cally spaced continuous tapes of
reinforcing film 11 is intermittently fed in a direction perpendicular to
the tape 



feed path. A cutter 12 is disposed in a feed path of the reinforcing film
tapes 11 and located one side of the tape feed path. When the reinforcing
film tapes 11 are advanced by a predetermined distance, the cutter 12 is
driven to sever or cut off a pair of upper and lower pieces of reinforc-
ing film 11 from the continuous reinforcing film tapes 11. A gripper 13 is
disposed on the opposite side of the tape feed path in alignment with the
feed path of the reinforcing film tapes 11. The gripper 13 is reciprocally
movable toward and away from the severed reinforcing film pieces 11 across
17 the tape feed path to grip the front ends of the respective reinforcing
film pieces 11 and then transfer the reinforcing film pieces 11 to a
position in which the reinforcing film pieces 11 lie respectively over and
under the fastener tapes 11 at rest. A ultrasonic welding device or welder
4-1 which constitutes one part of the reinforcing film attaching unit 4 is
disposed on a position corresponding in position to
reinforcing-film-attachment portions of the respective fastener tapes 1 at
rest. The ultrasonic welder 4-1 is composed of a ultrasonic horn 4-1a and
an anvil 4-lb that are constructed to have cross-sectional shapes shown in
FIG. 3. The ultrasonic horn 4-la and the anvil 4-1b cooperate to cut the
upper and lower reinforcing film pieces at their central portions and fuse
them to inner longitudinal edge portions of the fastener tapes 1, so that
the beaded inner 



longitudinal edges 1-1 wrapped or embraced with the upper and lower
reinforcing film pieces 11. A heat fusing device 4-2 which constitutes the
other part of the reinforc- ing film attaching unit 4 is disposed adjacent
to and down- stream of the ultrasonic welder 4-1. The heat fusing device
4-2 is composed of a pair of upper and lower die plates 4-2a, 4-2a each
provided with a heater (not shown). As shown in FIG. 4, the die plates
4-2a, 4-2a are driven toward each other by a suitable actuating means (not
shown)    ' 18 so as to grip therebetween unfused portions of the reinforc-
ing film pieces 11 and fuse them to the fastener tapes 1. In the
illustrated embodiment, the ultrasonic horn 4-1a has on its downwardly
facing front surface a plurality of pins 14, while the anvil 4-1b has on
its upwardly facing front surface a plurality of holes (shown in FIG. 3 but
not desig- nated) receptive of the corresponding pins 14 of the ultrasonic
horn 4-1a for forming a plurality of pinholes 1-2 in the fastener tapes 1
near the beaded inner longitudinal edges 1-1, as shown in FIGS. 3, 4 and 5.
When a first pin member and a second pin member of a separable bottom end
stop assembly are molded on the respective fastener tapes 1 in a manner
described later, a molten synthetic resin material flows into the pinholes
1-2 and integrally connects integrate upper and lower portions of the first
and second pin members to firmly attach the pins to the corresponding 



fastener tapes 1. The piercing unit 5, which is disposed adjacent to and
downstream of the fusing device 4-2 for forming a pair of positioning holes
16a, 16b in the fastener tapes 1, respectively, is the most important
structural part of the present invention. The piercing unit 5 is disposed
above a position where predetermined positions on the reinforcing films 11
are disposed while the fastener tapes 1 are at rest. The piercing unit 5 is
composed of a body 5-1 adapted    19 to be driven by a suitable actuator
such as an air cylinder (not shown) and vertically reciprocating in
synchronism with the fusing device 4-2, and a die 5-2 disposed below the
tape feed path and vertically aligned with the piercing unit body 5-1. The
piercing unit body 5-1 has on its under surface a pair of piercing punches
5-3 (FIG. 1) having a predetermined diameter, while the die 5-2 has in its
top surface a pair of holes (not shown) receptive of the corresponding
piercing punches 5-3. The relative position between the piercing unit 5
(i.e., the body 5-1 and the die 5-2) and the heat fusing device 4-2 can be
adjusted by, for example, a ball screw mechanism (not shown). In the
illustrated embodiment, the positioning holes 16a and 16b formed in the
respective fastener tapes 1 across the thickness of the reinforcing films
11 are stag- gered or displaced in the longitudinal direction of the
fastener tapes 1 by a distance equal to a pitch p of each 



coupling element, as shown in FIG. 5. More particu- larly, the positioning
hole 16b formed at side of the first pin member 25 is closer to an end of
the corresponding coupling element row by one coupling-element pitch p than
the positioning hole 16a formed on the second pin member 26 side, as shown
in FIG. 9. The first feed rollers 2-1, which are disposed adjacent to and
downstream of the piercing unit 5, are    20 intermittently driven by the
instructions supplied from the control unit 8 based on the data from the
measuring unit 3-1. The control unit 8 stores therein various items of data
about production control, such as the length, color tone, quantity of
production and order of production of fastener chains having separable
bottom end stop assembly , as well as data about production procedures.
Based on various signals supplied in succession from the measuring unit
3-1, second measuring unit 3-2 and proximity switches (described later),
the control unit 8 sends control signals to the various operat- ing
mechanisms according to a predetermined control program. The measuring unit
3-1 is used mainly for determining the length of a pair of rows of coupling
elements to be molded, the length of an element-free space, and the
position on the fastener tapes where the reinforcing films 11 are to be
attached. The tape clamping device 9 and the tape pullback device 10 are
disposed downstream of the measuring unit 3-1 



in the order named as viewed from the.upstream side of the tape feed path.
These devices 9 and 10 cooperate to slight- ly pull the fastener tapes 1
back in a direction opposite to the advancing direction to stretch or
tension longitudinal portions of the respective fastener tapes 1 positioned
within the molding unit 7 while the rows of coupling elements and the pin
members of a separable bottom end stop assembly    21 are molded in the
molding unit 7. The tape clamping device 9 is composed of a vertically
reciprocating presser member 9-1 disposed above the tape feed path and a
guide roller 9-2 disposed below the presser member 9-1 for guiding thereon
the under surfaces of the fastener tapes 1. The tape pull- back device 10
is composed of a pullback bar 10-1 extending transversely across the upper
surfaces of the fastener tapes 1, and a cylinder actuator 10-2 for
vertically reciprocating the pullback bar 10-1. The reverse feed of the
fastener tapes 1 which is achieved by the tape clamping device 9 and the
tape pullback device 10 does not exert any influence on an upstream portion
of the fastener tapes 1 lying over and across the measuring unit 3-1,
reinforcing film attaching unit 4 and piercing unit 5.  Accordingly, the
length of travel of the fastener tapes 1 achieved by the subsequent forward
feeding is completely free from influence of the reverse feed of the
fastener tapes 1. Operation of the tape clamping device 9 and the tape
pullback device 10 is con- trolled according to the instructions supplied
from the 



control unit 8. The second measuring unit 3-2 is disposed between the tape
pullback device 10 and the molding unit 7 for measuring the length of a
portion of the fastener tapes 1 fed in the molding unit 7 each time when
two row of cou- pling elements are to be molded or when two rows of
coupling    22 elements and two pin members of a separable bottom end stop
assembly are to be molded simultaneously. With this measure- ment, the
length of a molded product (i.e, a slide fastener chain with separable
bottom end stop assembly ) can be control- led precisely. More
particularly, when the coupling elements and the pin members of a separable
bottom end stop assembly are to be molded simultaneously, the measurement
by the second measuring unit 3-2 is achieved such that the positioning
holes 16a, 16b in the reinforcing-film-attachment portions (separable-
end-stop-member-molding portions) of the fastener tapes 1 being advanced
slightly overrun the position of the corresponding positioning pins 6 of
the molding unit 7. The molding unit 7 which is disposed adjacent to and
downstream of the second measuring unit 3-2 has substantially the same
construction as the molding unit disclosed in British Patent No. 1,551,635
described above. As shown in FIGS. 6 and 7, the molding unit 7 includes a
mold composed of an upper movable mold member 7-1 and a lower fixed mold
member 7-2. The mold members 7-1, 7-2 have confronting mold surfaces
configurated in symmetry to define cavities 20, a runner 21 and gates 22.
Like- 



wise the mold disclosed in the above-mentioned British Patent, the molds
include a pair of slide core 7-1a, 7-2a assembled with the movable and
fixed mold members 7-1, 7-2, respectively, and slidably movable in a
direction perpendicular to the tape feed path. As shown in FIG. 6, each of
the slide cores    23 7-1a, 7-2a (only the slide core 7-2a associated with
the fixed core 7-2 being shown) has a first half formed with two rows of
mold cavities 20a, 20a for molding coupling elements 24 (FIG. 9) and a mold
cavity 20b aligned with one row of mold cavities 20a for molding a first
pin member 25 of a separable bottom end stop assembly, and a mold cavity
20c aligned with the other row of cavities 20a for molding a second pin
member 26 of the separable bottom end stop assembly, all the cavities 20a,
20b, 20c being connected with a runner 12 by a plurality of gates 22. In a
second half, each of the slide cores 7-1a, 7-2a is formed with two rows of
cavities 20a of the same pitch for molding coupling elements 24, the
cavities 20a being connected with a runner 21 by a plurality of gates 22.
The runner 21 in the first half and the runner 21 in the second half are
symmetrical with each other about a central line and they are selectively
aligned with a runner 21 of the mold when the slide cores 7-1a, 7-1b are
shifted in position relative to the corresponding mold member 7-1, 7-2. The
mold of the present invention differs from the mold disclosed in the
above-mentioned British patent in that the slide core 7-1a of the movable
mold member 7-1 has a 



pair of positioning pins 17 projecting from the mold surface and
respectively engageable with the positioning holes 16a, 16b in the fastener
tapes 1, as shown in FIG. 7, that the slide core 7-2a of the fixed mold
member 7-2 has a pair of    24 pin-receiving blind holes 18 receptive of
the positioning pins 17, respectively, and that a pair of proximity
switches 19 are disposed on the bottoms of the pin-receiving holes 18,
respectively. As shown in FIG. 7, the positioning pins 17 are urged by a
pair of compression coil springs 17a, respective- ly, to project downwardly
from the mold surface of the slide core 7-1a. ON-OFF signals from the
proximity switches 19 are sent via the control unit 8 of FIG. 1 to the tape
clamp- ing device 9 and the tape pullback device 10 to control the
operation of these devices 8, 10. A feeler 23 (FIG. 6) projects from the
mold surface of the fixed mold member 7-2 at a position which is aligned
with the runner 21 and imme- diately downstream of the slide core 7-2a.
Though not shown, the movable mold member 7-1 has a hole corresponding in
position to the position of the feeler 23 for receiving therein the feeler
23. As shown in FIG. 1, a control bar 27 is slidably received in the runner
21 of the movable mold member 7-1 from an upstream end thereof.  The
control bar 27 is inserted slidably in the longitudinal direction by a
suitable actuator (not shown) to adjust the length of a pair of rows of
coupling elements molded by a single run of the 



injection-molding process of the molding apparatus 7. The second feed
rollers 2-2 disposed downstream of the molding unit 7 are intermittently
driven under the    25 control of the instructions received from the
control unit 8. In case that the slide fastener chain manufacturing
apparatus of the foregoing construction are combined with a top end stop
applying unit, a slider applying unit, a box attaching unit, and a tape
cutter (neither shown) that are disposed downstream of the second feed
rollers 2-2. In this instance, a gate cutoff roller 30 is associated with
the second feed rollers 2-2 for removing a runner portion and gate portions
from a molded product. Using the apparatus previously described, it is
possible to manufacture a slide fastener chain having a pair of rows of
coupling elements of a predetermined length and a first pin member and a
second pin member of a separable bottom end stop assembly molded on the
fastener tapes, in a manner described below. At first, the slide cores
7-la, 7-2a of the movable and fixed mold members 7-1, 7-2 are disposed in
the position shown in FIG. 6, in which the cavities 20a for molding the
rows of coupling elements and the cavities 20b, 20c for molding the first
pin member and the second pin member are communicated with each other via
the gate 22 and the runner 21. The control bar 27 shown in FIG. 1 is
displaced along the runner 21 to set the length of the rows of cavities 20a
to a value 



which is 1/n times the predetermined length of the rows of coupling
elements to be molded, where n is an integer.    26 Then, the first feed
rollers 2-1 and the second feed rollers 2-2 are driven to advance the
fastener tapes 1 longitudinal- ly from the left to the right on FIG. 1.
During that time, the length of travel of the fastener tapes 1 is measured
by the first measuring unit 3-1. When the length of travel of the fastener
tapes 1 is equal to a predetermined molding length, the first measuring
unit 3-1 sends a signal to the control unit 8 to stop the rotation of the
first and second feed rollers 2-1,.2-2. When the first and second feed
rollers 2-1, 2-2 are stopped, reinforcing-film-attachment portions of the
respective fastener tapes 1 are reached at the ultrasonic welder 4-1 of the
reinforcing film attaching unit 4. While the fastener tapes 1 are at rest,
two severed pieces of reinforcing films 11 of a predetermined length are
placed by the gripper 13 (FIG. 2) respectively over and under the fastener
tapes 1, and subse- quently the ultrasonic welder 4-1 is driven to cut and
fuse the reinforcing film pieces 11 such that inner longitudinal edge
portions including the beaded edges 1-1 of the fastener tapes 1 are wrapped
in the reinforcing films 11.Simultaneous with this fusing, a plurality of
pinholes 1-2 are formed adjacent to each of the beaded edges 1-1 of the
fastener tapes 1. Then, the first and second feed rollers 2-1, 2-2 are
driven again to advance the fastener tapes 1 until the 



reinforcing films 11 on the fastener tapes 1 arrive at the    27 heat
fusing device 4-2. In response to this arrival of the reinforcing films 11,
the heat fusing device 4-2 is driven to fuse the reinforcing films 11 to
that portion of the fastener tapes 1 excluding the beaded edges 1-1. Thus,
the reinforcing films 11 are completely fused with the rein- forcing film
attachment portions of the fastener tapes 1. Simultaneously with this
fusing, the piercing unit 5 is driven to form a pair of positioning holes
16a, 16b in the fastener tapes 1, respectively, at predetermined positions
on the reinforcing-film-attachment portions, as shown in FIG. 5.
Subsequently, the first and second feed rollers 2- 1, 2-2 are driven again
to advance the fastener tapes 1 under the control of the second measuring
unit 3-2 until the positioning holes 16a, 16b formed in the
reinforcing-film- attachment portions slightly overrun the positions of the
corresponding positioning pings 17 of the molding unit 7. When the intended
overrun is atttained, the first and second feed rollers 2-1, 2-2 are
stopped. At this time, an upstream end of a previously molded pair of rows
of coupling elements 24 slidably overruns the feeler 23 toward the down-
stream side. The movable mold member 7-1 is previously low- ered to a
position close to the fixed mold member 7-2. With this closely spaced
arrangement of the movable and fixed mold members 7-1, 7-2, the positioning
pins 17 projecting downwardly from the slide core 7-1a of the movable 



28 mold member 7-1 under the force of the compression coil springs 17a are
in resilient contact with the fastener tapes 1 while being advanced.
Accordingly, when the positioning holes 16a, 16b are about to pass through
the corresponding positioning pins 17, the downwardly urged positioning
pins 17 fit into the positioning holes 16a, 16b, then advance downwardly
into the pin-receiving holes 18 in the slide core 7-2a of the fixed mold
member 7-2 under the force of the compression coil springs 17a, and finally
activate the proximity switches 19 disposed on the bottoms of the
respective pin-receiving holes 18. Upon activation, the signals of the
proximity switches 19 are sent for the tape clamping device 9 and the tape
pullback device 10 to drive these device 9, 10. Then, the presser member
9-1 of the tape clamping device 9 descends toward the guide roller 9-2 to
grip the fastener tapes 1 therebetween, thereby prevent the fastener tapes
1 from moving in the up- stream direction beyond the tape clamping device
9. Substanti- ally at the same time, the pullback bar 10-1 of the tape
pull- back device 10 is lowered by a predetermined distance to bend the
fastener tapes 1 downwardly into a substantially V-shaped configuration
between the tape clamping device 9 and the second measuring unit 3-2,
whereby a portion of the fastener tapes 1 received in the molding unit 7 is
slightly pulled backwards (toward the upstream direction) and stretched
under a prede- termined tension. With the fastener tapes 1 thus tensioned,



29 there is a space between the positioning pins 17 and the feeler 23,
which space eventually forms and element-free space por- tion 34 of a
predetermined length between two adjacent slide fastener chains on the
fastener tapes 1. Then, the movable mold member 7-1 is further lowered to
fully close the mold, and after that a molten synthetic resin material is
injected into the mold whereby a pair of rows of coupling elements 24 of a
predetermined length and a first pin member 25 and a second pin member 26
of a separa- ble bottom end stop assembly are molded on and along inner
longitudinal edges of the fastener tapes 1. A molded product is cooled in
the mold for a prede- termined period of time, and after the lapse of the
cooling time, the mold is opened and the molded product is removed from the
mold by means of ejector pins (not shown). Then, the slide cores 7-la, 7-2a
of the respective mold members 7-1, 7-2 are shifted upwardly in FIG. 6 from
a first posi- tion to a second position in which two rows of coupling-
element-forming cavities 20a extend longitudinally across the mold surfaces
of the mold members 7-1, 7-2. Then, the fastener tapes 1 are advanced by a
dis- tance equal to the next molding length. In this instance, the fastener
tapes 1 are overfed until a trailing end (up- stream end) of the rows of
molded coupling elements 24 over- runs the feeler 23. Thereafter, the tape
clamping device   



30 9 and the tape pullback device 10 are operated again to slightly pull
the fastener tapes 1 backwards until the trail- ing end of the previously
molded rows of coupling elements 24 engages with the feeler 23, thereby
exerting a proper tension on a portion of the fastener tapes 1 received in
the molding unit 7. Then, the mold is closed and the next injec-
tion-molding process is executed with the result that two rows of coupling
elements 24 extending continuously with the previ- ously molded rows of
coupling elements 24 are formed. The injection-molding process is repeated
by (n-1) times so that a slide fastener chain of the predetermined length
including a pair of rows of coupling elements and a first pin member and a
second pin member of a separable bottom end stop assem- bly is produced.
Thereafter, the slide cores 7-1a, 7-2a of the respective mold members 7-1,
7-2 are displaced to resume the first position shown in FIG. 6. While the
mold is closed, a first injection-molding process is achieved to form a
por- tion of a complete slide fastener chain which includes a pair of rows
of coupling elements 24 of a predetermined molding length and a first pin
member 25 and a second pin member 26 of a separable bottom end stop
assembly.  Then, the slide cores 7-1a, 7-2a are shifted , and a
injection-molding process is achieved to form a portion of the complete
slide fastener chain composed by two rows of coupling elements only.    



31 This injection-molding process is repeated by (n-1) times. As a result,
a slide fastener chain including a pair of rows of coupling elements 24 of
a predetermined length and a first pin member 25 and a seconde pin member
26 of a separable bottom end stop assembly is formed on the fastener tapes
1. In the manufacture of the slide fastener chains according to the present
invention, a pair of positioning holes 16a, 16b are formed at predetermined
positions on the respective reinforcing-film-attachment portions of the
fastener tapes 1.  The positioning holes 16a, 16b are used to position a
separable bottom end stop assembly of the fastener tapes 1 relative to the
pin-forming cavities 20b, 20c of the molding unit 7 with respect to each
individual slide fastener length. Owing to this individual-fastencr-length
basis position- ing, the process of the present invention is completely
free from a cumulative positioning error which would otherwise be caused
due to a frequent change in tension on the fastener tapes during continuous
production of the elongated slide fastener chains, thus realizing a precise
positioning. It is to be noted that additional to the position- ing
function described above, the positioning holes 16a, 16b further has a
function to facilitate assembling between a box 35 of a separable bottom
end stop assembly with the first pin member 25 and the second pin member 26
of a slide fastener chain. The present invention will be further described
REPLACEMENT SHEET 



32 below in conjunction with a box assembling process, accompanying the
drawings. In general, subsequent to the injection-molding process, a box 35
of a separable bottom end stop assembly is assembled with the first pin
member 25 and the second pin member 26 of a molded slide fastener chain
while keeping the two rows of molded coupling elements 24 in a coupled
condition. The molded slide fastener chain as it is molded has a plurality
of gate portions 28 and a runner portion 29 including a sprue (not shown)
that are formed simultaneously with formation of the coupling elements 24,
first pin member 25 and second pin member 26. Such a as-molded slide
fastener chain is not suited for attaching a box. Accordingly, the gate
portions 28 and the runner portion 29 are removed from the molded slide
fastener chain by means of a suitable removing device before a box is
attached. The removing device may be a gate cutoff roller 30 shown in FIG.
8. The gate cutoff roller 30 has, on the pheripheral surface of the second
feed rollers 2-2 of the forementioned embodiment, a pair of laterally
spaced cutting edges 31 for cutting a joint portions between each of the
molded coupling element and a corresponding gate portion 28 and a
peripheral groove 32 for receiving and guiding the molded coupling elements
24. Two rows of coupling elements 24 of the molded slide fastener chain now
free from the gate portions 28 and the runner portion 29 are then
interengaged with each other    33 



by a suitable coupling-element engaging means (not shown). The
coupling-element engaging means may be an engaging device having the same
construction as a tape guide portion of a slide fastener slider. When
passed through the non-illustrated engag- ing device, the rows of coupling
elements of the molded slide fastener chain are engaged together, with the
second pin member 26 held in abutment with the coupling element 24 located
next to the first pin member 25, as shown in FIG. 10. As a result of this
engagement of the coupling element rows, the portions of the reinforcing
films 11 attached by the reinforcing film attaching unit 4 are staggered in
the longitudinal direction of the fastener tapes 1 by a distance equal to
one element pitch p. With this displacement of the reinforcing films 11,
the positioning holes 16a and 16b in the reinforcing films 11, initially
staggered by one element pitch p in the longitudinal direction of the
fastener tapes 1, are now held in lateral alignment with each other. Then,
using a suitable cutout device 36 composed of a cutout punch 36-1 and a die
36-2, portions of the respective reinforcing films 11 extending between the
positioning holes 16a, 16b are cut out together with the corresponding
portions of the fastener tapes 1 so as to form a pair of substantially
U-shaped cutout portions 33, 33 . Subsequent to the formation of the
U-shaped cutout portions 33, a box 35 is attached to the slide fastener
chain by means of a suitable box attaching device    34 (not shown), which
is conventionally known. The box attaching 



device is known per se and generally constructed such that as a slide
fastener chain is advanced towards a box set in the box attaching device,
the box 35 is smoothly received in the U-shaped cutout portions 33,
subsequently fitted over the first pin member 25 and the second pin member
26, and finally attached to the first pin member 25 by fusing with a known
welding means (not shown). In this instance, if the U-shaped cutout
portions 33 are not present, the element-free space portion 34, which is
made relatively inflexible due to the presence of the reinforcing films 11,
tends to obstruct the entry of the retainer box 35 into the element-free
space portion 34 and the subsequent insertion of the first pin member 25
and the seconde pin member 26 into the box 35. According to the present
invention, owing to the presence of the U-shaped cutout portions 33, the
retainer box 35 can be readily inserted in the element-free space portion
34. Thus, subsequent inser- tion of the first pin member 25 and the second
pin member 26 into the box 35 can be achieved smoothly and reliably. As
understood from the foregoing description, the positioning holes 16a, 16b
doubles in function as positioning holes to determine a position on the
fastener tapes 1 where a first pin member 25 and a second pin member 26 are
to be molded, and as reference holes for forming a pair of U-shaped cutout
portions    35 33 in the fastener tapes 1 to facilitate smooth and reliable
attachment of a retainer box 35 relative to the first pin member 



25 and the second pin member 26. The order of the box attaching steps
described above is not restrictive. As an alternative, the retainer box may
be attached after a slider is mounted on the slide fastener chain. After,
all the components required for completing individual slide fasteners have
been attached to the slide fastener chain, the slide fastener chain is cut
off or severed at the U- shaped cutout portions 33 transversely across the
fastener tapes 1 to successively produce a number of slide fasteners each
having a separable bottom end stop assembly, such as shown in FIG. 11. It
is apparent from the foregoing description that according to a method and
apparatus of the present invention for manufacturing a slide fastener chain
having a separable bottom end stop assembly, a pair of positioning holes is
formed at predetermined positions on reinforcing films attached to a pair
of fastener tapes. The positioning holes are used to position the fastener
tapes relative to a molding unit on the basis of each individual slide
fastener length. Accordingly, even when a continuous slide fastener chain
is produced, a positioning error which may be caused due to a change in
tension on the fastener tapes is limited to a such an extent which is
created only in the individual slide fastener length. Thus, a pair of    36
rows of coupling elements and a first pin member and a second pin of a
separable bottom end stop assembly can be molded precisely. Additional to
its primary positioning function, the positioning 



holes further have a function to provide a reference when a pair of
U-shaped cutout portions is formed transversely in the reinforc- ing films
so as to facilitate smooth and reliable attachment of a box relative to the
first pin member and the second pin member, and also have a function to
provide a reference when the slide fastener chain is cut off or severed at
the U-shaped cutout portions transversely across the fastener tapes.
Obviously, various minor changes and modifications of the present invention
are possible in the light of the above teaching. It is therefore to be
understood that within the scope of the appended claims the invention may
be practiced otherwise than as specifically described. Although the
seperable bottom end stop assembly is molded on the fastener tapes
simultaneously with the rows of coupling elements in the above-described
embodiment, only a seperable bottom end stop assembly may be molded in the
present invention. In such case, for instance, a seperable bottom end stop
assembly may be molded on a fastener chain to which coiled fastener
elements have been attached in the previous process, or after the molding
of a seperable bottom end stop assembly on fastener tapes, rows of coupling
elements may be molded or attached on the fastener tapes in the subsequent
process.    - 37 - What is claimed is: 1. A method of manufacturing a
fastener chain including a pair of separable bottom end stop members molded
on a pair of continuous fastener tapes comprising the steps of: 



(a) intermittently advancing a pair of continuous fastener tapes along a
feed path; (b) attaching a pair of reinforcing films to a pair of
separable-bottom-end-stop-member-molding portions of the fastener tapes,
respectively; (c) substantially simultaneously with the reinforcing-film-
attaching step (b), forming a pair of positioning holes at a pair of
predetermined positions on the reinforcing films, respectively; (d)
thereafter, positioning longitudinal portions of the respective fastener
tapes within and relative to a mold using said positioning holes; and (c)
finally, injection-molding a pair of separable bottom end stop members on
the fastener tapes within said mold. 2. A method according to claim 1,
including a step of injection-molding a pair of rows of coupling elements
on the fastener tapes simultaneously with a pair of said separable bottom
end stop members. 3. A method according to claim 1, between the positioning
step (d) and the injection-molding step (e) further including a step of
feeding the fastener tapes in a reverse direction by a slight distance to
stretch the longitudinal portions of the fastener tapes under a
predetermined tension. 4. A method according to claim 1, after the
injection- molding step (c) further including a step of using said
positioning holes to form a pair of substantially U-shaped cutout portions
extending transversely from inner longitu- dinal edges of the respective
fastener tapes to said position- ing holes for insertion of the separable
bottom end stop 



members into a box of a separable bottom end stop assem- bly. 5. An
apparatus of manufacturing a fastener chain includ- ing a pair of separable
bottom end stop members molded on a pair of continuous fastener tapes
comprising:    -   38   - (a) feed means for intermittently advancing a
pair of continuous fastener tapes along a feed path; (b) measuring mcans
disposed in the feed path for mea- suring a length of travel of the
fastener tapes being fed to determine a pair of
separable-bottom-end-stop-mem- ber-molding portions of the respective
fastener tapes; (c) attaching means disposed downstream of said mea- suring
means for attaching a pair of reinforcing films to the
seperable-bottom-end-stop-member-molding por- tions of the fastener tapes,
respectively; (d) piercing means disposed downstream of said measur- ing
means and operatively interlocked with said attach- ing means for forming a
pair of positioning holes at a pair of predetermined positions on the
reinforcing films, respectively; (e) a molding unit disposed downstream of
said piercing means and including a pair of positioning pins receiv- able
in said positioning holes, respectively, of the fastener tapes to position
longitudinal portions of the respective fastener tapes within and relative
to said molding unit, said molding unit being operable to mold 



a pair of separable bottom end stop members on the longitudinal portions of
the slide fastener tapes; and (f) control means for controlling the
operation of said feed means, attaching means, piercing means and molding
unit according to information received from said mea- suring means. 6. An
apparatus according to claim 5, including a molding unit being operable to
mold a pair of rows of coupling elements on the longitudinal portions of
the slide fastener tapes simultaneously with a pair of said separable
bottom end stop members. 7. An apparatus according to claim 5, further
including second measuring means disposed between said piercing means and
said molding unit for measuring a length of travel of the fastener tapes to
feed the fastener tapes into said molding unit by a length slightly larger
than a predetermined molding length, and reverse feed means for feeding the
fastener tapes in a reverse direction to stretch said longitu- dinal
portions of the fastener tapes under a predetermined tension.    8. An
apparatus according to claim 5, further including cutting means disposed
downstream of said molding unit for cutting out a portion of the fastener
tapes using the posi- tioning holes of the fastener tapes so as to form a
pair of substantially U-shaped cutout portions extending trans- versely
from inner longitudinal edges of the respective fastener tapes to said
positioning holes for insertion of the 



separable bottom end stop members into a box of a separable bottom end stop
assembly. 9. An apparatus according to claim 7, wherein said reverse feed
means includes tape clamping means disposed upstream of said second
measuring means for clamping the fastener tapes to prevent said
longitudinal portions of the fastener tapes from moving in said reverse
direction beyond said tape clamping means, and tape pullback means dis-
posed between said tape clamping means and said second measuring means for
pulling said longitudinal portions of the fastener tapes in said reverse
direction. 10. An apparatus according to claim 7, wherein said molding unit
is composed of a pair of mold members relatively movable toward and away
from each other and having confronting mold surfaces, said positioning pins
being spring-loaded and normally projecting the mold sur- face of one of
said pair of mold members, the other of said pair of mold members having a
pair of pin-receiving holes receptive of said positioning pins,
respectively. 11. An apparatus according to claim 9, wherein said tape
pullback means includes a pullback bar reciprocally mov- able in a
direction perpendicular to the plane of the fastener tapes to bend the
fastener tapes into a substantially V-shaped configuration between said
tape clamping means and said second measuring means. 12. An apparatus
according to claim 10, wherein further including a pair of proximity
switches disposed in said pin-receiving holes, respectively, and adapted to
be activated by said positioning pins when the positioning pins are
received in the corresponding pin-receiving holes, said prox- 



imity switches being operatively connected to said control means for
controlling operation of said reverse feed means via said control means.
40 7. An apparatus according to claim 5, further including second measuring
means (3-2) disposed between said piercing means (5) and said molding unit
(7) for measuring a length of travel of the fastener tapes (1) to feed the
fastener tapes (1) into said molding unit (7) by a length slightly larger
than a predetermined molding length, and reverse feed means (9, 10) for
feeding the fastener tapes (1) in a reverse direc- tion to stretch said
longitudinal portions of the fastener tapes under a predetermined tension.
8. An apparatus according to claim 7, wherein said reverse feed means (9,
10) includes tape clamping means (9) disposed upstream of said second
measuring means (3-2) for clamping the fastener tapes (1) to prevent said
longitudinal portions of the fastener tapes (1) from moving in said reverse
direction beyond said tape clamping means (9), and tape pullback means (10)
disposed between said tape clamping means (9) and said second measuring
means (3-2) for pulling said longitudinal portions of the fastener tapes
(1) in said reverse direction. 9. An appratus according to claim 8, wherein
said tape pullback means (10) includes a pullback bar (10-1) reciprocally
movable in a direction perpendicular to the plane of the fastener tapes (1)
to bend the fastener tapes 



(1) into a substantially V-shaped configuration between said tape clamping
means (9) and said second measuring means (3-    2). 10. An apparatus
according to claim 7, wherein said molding unit (7) is composed of a pair
of mold members (7-1, 7-2) relatively movable toward and away from each
other and having confronting mold surfaces, said positioning pins (17)
being spring-loaded and normally projecting the mold surface of one (7-1)
of said pair of mold members, the other (7-2) of said pair of mold members
having a pair of pin-receiving holes (18, 18) receptive of said positioning
pins (17, 17), respectively. 11. An apparatus according to claim 10,
wherein further including a pair of proximity switches (19, 19) disposed in
said pin-receiving holes (18, 18), respectively, and adapted to be
activated by said positioning pins (17, 17) when the positioning pins (17,
17) are received in the corresponding pin-receiving holes (18, 18), said
proximity switches (19, 19) being operatively connected to said con- trol
means (8) for controlling operation of said reverse feed means (9, 10) via
said control means (8). 12. An appratus according to claim 5 or 7, fur-
ther including cutting means (36) disposed downstream of said molding unit
(7) for cutting out a portion of the fastener tapes (1) using the
positioning holes (16a, 16b) of the fastener tapes (1) so as to form a pair
of substantially U-shaped cutout portions (33) extending transversely from 



inner longitudinal edges of the respective fastener tapes (1) to said
positioning holes (16a, 16b) for insertion of the separable bottom end stop
members (25, 26) into a box (35) of a separable bottom end stop assembly.


