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METHCOD OF AND APPARATUS FOR APPLYING
REINFORCING FILM PIECES TO A SLIDE FASTENER CHAIN"

The present invenﬁion relates toc the production of
separable slide fasteners, and more particularly to a
method of and an apparatus for applying reinforcing film
pieces of thermoplastic synthetic resin to a slide fastener
chain at its longitudinally spaced element-free or blank
tape portions.

U. S. Patent 4,299,027, issued November 10, 1981,
discloses an apparatus for applying reinforcing film pieces
of thermoplastic synthetic resin to a pair of unengaged.
slide fastener stringers at their longitudinally spaced
element-free or blank tape portions. 1In the prior
apparatus, a reinforcing f£ilm piece is fused completely to
the blank tape portions of an adjacent pair by a shaping
die and a coacting ultrasonic horn at a single station.

The prior apparatus is not suitable for use in production
of separable bottom end stop; in that production, a pair of
pin-like members to which a pin and a box of the separable

bottom end stop are to be attached, must be formed on the
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blank tape portions of an adjacent pair along their inner
edges, requiring a relatively high operating temperature of
the ultrasonic horn. This high temperature impairs not
only the reinforcing film piece but also the stringer
tapes. With this arrangement a sufficient quality of slide
fastener chain, for production of separable slide
fasteners, cannot be obtained.

) According to a first aspect of the invention, there
is provided a method of applying reinforcing film pieces
of thermoplastic synthetic resin to a sliae fastener chain
including a pair of cpntinuous stringers for production of
slide fasteners each t; havea separable bottom end stop,
each stringer having successive spaced groups of coupling
elements mounted on a continuous stringer tape along a core
cord extending along a longitudinal edge of the tape, the
stringer tape and the core cord being composed of
thermoplastic synthetic fibers, the successive groups of
coupling elements on one stringer tape being interengaged

with opposite complementary groups of coupling elements on

the other stringer tape, the fastener chain having

successive spaced pairs of opposed blank tape portions
between the successive spaced pairs of coupling element
groups, said method comprising the steps of:

(a) moving the fastener chain longitudinally along a
first path;

(b) temporarily stopping the movement of the

fastener chain every time each of the successive spaced

T T =g
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pairs of blank tape portions arrives at a first working
station;

{c) feeding acontinuous reinforcing film strip of
thermoplastic synthetic resin longitudinally, in uniform
steps of a predetermined distance equal to the length of
one reinforcing film piece, to said first working station
along a second path extending perpendicularly to said first
path in substantially the same-plane as said first path;

(d) severing a reinforcing film piece from the
continuous strip each time when the latter has been fed by
said predetermined distance;

(e) placing the severed reinforcing f£ilm piece on
the fastener chain across one of the successive spaced
pairs of blank tape portions at said first working station;

(f) applying pressure and ultrasonically-generated
heat to said one pair of blank tape porticns and said
reinforcing film piace thereon at said first working
station to Ffuse the reinforcing film piece to said one pair
of blank tape portions only at their inner marginal ar=as
and also to shape such fused marginal portions so as to
provide along the core cords a pair of pin-like members =-o
which a pin and a box of the separables bottom end stop ar:
to 0e attached respectively; and

(g) further applying pressure and heat to said one
pair of blank tape portions and said reinforcing £ilm piece
thereon at their superposed areas except said pin-like

members, when said one pair of blank tape portions, with
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the reinforcing film piece partially fused thereto, arrives
at a second working station spaced downstream from said
first working station along said first path.

According to a second aspect of the invention, there
is provided an apparatus for applying reinforcing film
pieces of thermoplastic synthetic resin to a slide fastener
chain including a pair of continuous stringers for
production of slide fasteners each to have a separable
bottom end stop, each stringer having successive spaced
groups of coupling elements mounted on a continuous
stringer tape along a core cord extending along a
longitudinal edge of the tape, the stringer tape and the
core cord being composed of thermoplagtic synthetic fibers,
the successive groups of coupling elements on one tape
being interengaged with opposite complementary groups of
coupling elements on the other tape, the fastener chain
having successive spaced pairs of opposed blank tape

portions between the successive spaced pairs of coupling

-element groups, said apparatus comprising:

(a) a frame having a guide table for supporting
thereon the fastener chain;

{(b) means for moving the fastener chain
longitudidally along a first path over said guide table;

(c) a first sensor disposed upstream of a first
working station on said first path for detecting the
approach of one of the successive spaced pairs of blank

tape portions to said first working station;
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(d) a fastener-chain stop supported by said frame
and operatively connected with said first sensor for
temporarily stopping the movement of the fastener chain
when said one pair of blank tape portions arrives at said
first working station: ’

(e) means for feeding a continuous reinforcing film
strip of thermoplasticsynthetic resin longitudinally, in
uniform steps of a predetermined distance equal to the
length of one reinforcing film piece, to said first working
station along a second path extending perpendicularly to
said fifst patn in substantially the same plane as said first path;

(£} a cutter disposed upstream of said first working
station on said second path and cperable in timed relaticn
to the stepwise feeding operation of said feeding means for
severing a reinforcing film piece from *he continuous strip
each time when the strip is fed by said predetermined
distance; |

(g) a gripper movable back and forth along said
second path across said first working station for gripping
a leading end of the severed reinforcing film piece and ::-
placing the same on the fastener chain across said one ca.:
of blank tape portions at said first working station:

(h) a shaping die and a c¢oacting ultrasonic horn

vertically aligned with one another at said first workiniz
station and movable toward and away from one another in
timed relation to the movement of said gripper for applying

pressure and ultrasonically-generated heat to said one pair
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of blank tape portions and said reinforcing film piece
thereon to fuse the latter to said one pair of blank
tape portions only at their inner marginal areas and
also to shape such fused marginal portions so as to
provide along the core cords a pair of pin-like members
to which a pin and a box of the separable bottom end
stap are to be attached regspectively; and

(1) a heating die and a coacting heating punch
vertically alignad with onz another at a seczond working
station spaced downstream from éaid first working station
along said first path, said heating die and punch being
movable toward one another for pressing said one pair
of blank tape portions and said reinforcing film piece
thereon at their superposed areas except said pin-like
members, when said onme pair of blank tape portions,
with the reinforcing film piece partially fused there-
to, arrives at said secand working station.

It is believed possible by means of the invemticn to provide
a reinforcing~film applying method and apparatus by
which a good quality of slide fastener chain, suitable
for prodiction of separable slide fasteners, can be
obtained,.

[t is also belisved pessible by means of the invention ta
provide a reinforcing-film applying method in which the
fusing and shaping time and temperature at the first
working station can be controlled indepenbently from
the fusing time and temperature at the second working

station, and vice versa, thus enabling accuratz and easy
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application of the reinforcing film Jieces to the slide
fastener chain for produiction of the separable slide
fasteners.,

It is also believed possible by means of the invention for
the shapinj die and the coaxting ultrasonic horn at
the first working astation to be constructed in precise
agreement with their desiced operating conditions,
irrespective of the d2sired operating conditions aof
the heating die and the zoacting heating punch at the
second working station, and vice versa,

The inveantion will be described by way of example
with reference to the accompanying drawings in which
preferred embodiments of the present invention are
shown by way of 1llustrative example. In the drawings:

FIG. 1 is a fragmentary plan view of a slidz2
fastener chain, showing an element-free portion before
a pair of reinforcing film pieces is applied thareto
{one an each surfaze of the fastener chain) by 3 pre-
ferred method in'accordance with the present inven-
tion;

FIG. 2 is 31 view similar to FIG. 1, showing th2
element-free portion after the reinforcing film pieces
have hHeen applied thereto;

FIG, 2A 1i1s a view similar to FIG., 2, showing a
modified “crm of the processed element-free portiaon;

FIG. 3 is a vertical cross-sectional view of a
preferced reinforcing-film applying apparatus embadying

the invention, shawing the same alonj a path of the
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FIG. 4 is a fragmentary perspactive view, with
parts omitted, of the apparaus, showing the manner in
which a pair of reinforcing film pieces is severed
from a pair of continuous strips and is applied to the
fastener chain; and

FIG. 5 is a transverse cross-ssctional view taken
along line V-V of FIG. 2, showing the reinforeing film
pieces having been partially fused to the element-free
portion,

FIG. 1 shows a slide fastener chain 5 to which
reinforcing film pieces 9 of thermoplastic synthetic
resin are to be applied, by the apparatus (FIGS. 3 and
4), for production of separable slide fasteners each
to have (in die course) a separable bottom =nd stop
{not shown). The fastener chain 5 comprises a pair
of continuous stringers, each having successive spaced
groups 6, 7 of coupling elements mounted on a continuous
stringer taps 1, 2 along a core cord 3, 4 extending
along a longitudinal edge of the tape. The successive
groups 6 of coupling elements on one stringer tape
1 are interengagzsd ~ith opposite complementary groups
7 of coupling elements on the other stringer tape 2,
there being successive spaced pairs of element-free
or blank tape portions 8 between the successive spaced
pairs of coupling element group 6, 7. The stringer
tapes 1, 2 and.the core cords 3, 4 are composed 3f thermo-

plastic synthetic fibers for a purpose described below.
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As shown in FIGS. 3 and 4, the apparatus comprises a
frame having a guide table (including a first and a second
guide plate 24,42) for supporting thereon the fastener
chain 5 alony a horizontal first path 22 (FIG. 3), a pair
of feed rollers 20,21 (one 20 of which is a driven roller)
and a guide reoller 19 disposed downstream and upstream,
respectively, of the guide table 24,42 for moving or
feeding the fastener chain 5 longitudinally along the first
path 22 over the guide table 24,42 in a predetermined
direction, rightgwardly in FIG. 3, a first sensor 23
(gescribed below) for detecting the approach of one of the
successive spaced pairs of blank tape portions 8 to a first
working station (3escribed below), and a fastener-chain
stop (described below) operatively connected with the first
sensor for tamporarily stopping the movement of the
fastener chain 5 when the detected pair of blank tape
portions 8 has arrived at the first working station.

The first sensor 23 (FIG. 3) includes a feeler lever
28 which is pivotally supported on the frame by a pin 29
and which is normally urged by a compression spring 3C to
pivot in the dirsction of an arrow B; a tip end 27 of the
feeler lever 28 thus normally projects centrally into the
path 22 of the fastener chain 5 through an aperture 26 in
an upper guide plate 25. When the tip end 27 of the fesler
lever 28 comes into engagement with the opposed coupling
element groups 6,7 of the fastener chain 5, the feeler

lever 28 pivots in the direction of an arrow A against the
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bias of the spring 30. Upon arrival of one of the
successive pairs of blank tape portions 8, the feeler lever
28 pivots, in the direction of the arrow B, to actuate by
its other end a switch LSl which produces a signal for
initiating the operation of the fastener-chain stop, as
described below.

The fastener-chain stop includes a horizontally
extending member 31 disposed below the path 22 and having
an upwardly angled tip end 32. At the other end 33 remote
from the upwardly angled tip end 32, the stop member 31 is
pivotally connected to a free end of a vertical lever 34

which is pivotally supported on the frame and which is

normally urged leftwardly, i.e. in the direction of an

arrow D, by means of a spring 35. A roll 36 is mounted on
the stop member 31 and is carried by a pair of guides 37,38
on a vertical support 40 which is vertically movable
between its raised position in which the tip end 32 of the
stop member 31 is inserted into a space 8' (FIG. 1) between

the opposed blank tape portions 8 of an adjacent pair, and

its lowered position in which the tip end 27 of the stop

member 31 is retracted out of the path 22. Thus the stop
member 31 is horizontally movable, in response to the
pivotal movement of the vertical lever 34, along the path
22 between a first position where the tip end 27 of the
stop member 31 is inserted into the space 8' between the
opposed blank tape portions 8 of an adjacent pair, and a

second position where the movement of the fastener chain 5
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is halted and the tip end 32 of the stop member 31 is
retracted out of the path 22. The vertical support 40 is
normally urged toward its raised position, i.e. in the
direction of an arrow E, by means of a spring 39. Upon
receipt of a signal from the switch LSl, the vertical
support 40 is movable to its raised position under the
biasing force of the spring 3% in a well known manner,
whereupon the stop member 31, with its tip end 32 in
engagement with the leading end of one of the successive
pairs of coupling element groups 6,7, is moved in the
direction of an arrow C to its advanced or second position
in a well known manner. Then the vertical support 40 is
lowered, i.e. in the direction of an arrow F, to its
lowered positicn against the bias of the spring 39, and the
vertical lever 34 pivots counterclockwise under the biasing
force of the spring 35 tc cause the stop member 31 to be
moved, in the dirsction of the arrow D, to its original or
first position, as is well known in the art.

The apparatus also comprises a feed unit 51 (FIG. 4)
for feeding a pair of continuous reinforcing film strips
52,53 of thermoplastic synthetic resin longitrudinally
stepwise, i.e. in uniform steps of a predetermined
distance equal to the length of one reinforcing film piece
9, to the first werking station along a substantially
horizontal second path extending perpendicularly to the
first path 22 in substantially the same plane. The feed unit 51
includes a stepuwise-feed device 54 operatively connected witn a

drive mechanism (not
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shown) so that a central member of the device 34, disposed
between the two reinforcing film strips 52,53, is movable
back and forth along the seccnd path, while a pair of upper
and lower members of the device 54, disposed ocutwardly of
the reinforcing film strips 52,53, respectively, is movable
along a pair of rectangular paths 57,57, respectively. A
cutter 55, in the form of a pair of scissors, is disposed
between the feed unit 51 and the first working station.
The cutter 55 is operable in timed relation to the stepwise
feeding operation of the feed unit 51 for severing a pair
of reinforcing film pieces 9,9 from the respective
continuous strips 52,53 each time when the latter have been
fed by the predetermined distance.

A double gripper 56, normally disposed immediately
downstream of the first working station, is movable in the
direction indicated by arrows G,H along the second path
across the first working station for gripping the
respective leading ends of the severed reinforcing £film

pieces 9,9, and for placing the same on opposite surfaces

. of the fastener chain 5 across a pair of blank tape

portions 8 having arrived at the first working station.

The double gripper 56 comprises a pair of non-pivotable
jaws 58,59, a pair of pivotable jaws 60,61, and an actuator
cam 62. The upper and lower jaws 60,61 are pivotally
movable with respect to the upper and lower non-pivotable
jaws 58,59, respectively, between a closed position in

which the upper jaws 58,60 are closed to grip one of the
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two severed reinforcing £ilm pieces 9 and, likewise, the
lower Jjaws 59,61l are closed to grip the other severed
reinforcing film piece 9, and an open position in which
both the upper and lower jaws 58,60;59,61 are open to
release the two reinforcing £ilm pieces 9,9. A compression
spring 63 is mounted between the pivotable jaws 60,61 to
normally urge their gripping or front ends away from each
other (open position). When the actuator cam 62 is
inserted, by the action of a piston 66, between the
pivotable jaws 60,61 at their rear ends 64,65 remote from
the first working station, the gripping or front ends of
the pivotable jaws 60,61 are moved toward each other
against the bias of the spring 63 (closed position). 1In
FIG. 4, when the piston 66 is moved from its solid line
position to its phantom line position, the actuator cam 62
is retracted from the rear ends 64,65 of the pivotable jaws
60,61 by means of a pair of compression springs 69,70, each

mounted between a rear flange of the actuator cam 62 and a

- stationary member 67,68.

At the first working station, a shaping die 50 and a
coacting ultrasonic horn 48 are vertically aligned with one
another and are movable toward and away from one another in
timed relation to the movement of the gripper 56. Upon

placement of the severed reinforcing film pieces 9 on the

fastener chain 5, the shaping die 50 and the ultrasonic

horn 48 are movable toward one ancther for applying

pressure and ultrasonically-generated heat to a pair of
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blank tape portions 8 and the reinforcing film pieces 9
thereon to fuse the latter to the pair of blahk tape
portions 8 only at their inner marginal areas (including
the core cords 3,4) and also to shape such fused marginal
portions so as to provide, along the core cords 3,4, a pair
of pin-like members 10,11 (FIGS. 2 and 5) to which a pin
and a box of a separable bbottom end stop (not shown) are
to be attached.

At a second working station spaced remotely
downstream from the first working station along the first
path, a heating die 78 and a coacting heating punch 77
(FIGS. 3 and 4) are vertically aligned with one another,
and they are movable toward one another for applying
pressure and ultrasonically-generated heat to a pair of
blank tape portions 8 and the reinforcing film pieces 9
thereon at their superposed areas except the two pin-like
members 10,11 when the pair of blank tape portions 8 with

the reinforecing film pieces 9 partially fused thereto (FIG.

' 5) has arrived at the second working station as the

fastener chain 5 is further moved. This arrival is
detected by a second sensor 71 (FIG. 3) immediately
upstream of the second working station. The second sensor
71 includes a feeler lever 74 which is pivotally supported
on the frame by a pin 74 and which is normally urged by a
compression spring 76 to pivot in the direction of an arrow
J; a tip or one end 75 of the feeler lever 74 thus normally

projects centrally into the path 22 of the fastener chain 5
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through an aperture 72 in the upper guide plate 25. When
the tip end 75 of the feeler lever 74 comes into engagement
with the opposed coupling element groups 6,7 of the
fastener chain 5, the feeler lever 74 pivots in the
direction of an arrow I against the bias of the spring 76.
Upon arrival of one of the successive pairs of blank tape
portions 8, the feeler lever 74 pivots, in the direction of
an arrow J, to actuate by its other end a switch LS2 which
produces a signal for initiating the operation of the
heating die 78 and punch 77. The heating punch 77 is
secured via a thermal insulator 79 to an upper plunger 81,
and the heating die 78 is likewise secured via a thermal
insulator 80 to a lower plunger 82.

In oéeration, a slide fastener chain 5 (FIG. 1) is
moved forwardly or rightwardly along the first path 22
through the apparatus (FIG. 4) via the guide roller 19 by
the feed rollers 20,21. When one of the sﬁccessive pairs
of opposed blank tape portions 8 comes to the tip end 27 of
the feeler lever 28, the latter is pivotally moved in the
direction of the arrow B to actuate the switch LSl for
initiating the operation of the fastener-chain stop, as
described below.

In response to actuation of the switch LS1l, the
vertical support 40 is moved to its raised position under
the biasing force of the spring 37, raising the stop member

31. The upwardly angled tip end 32 of the stop member 31

is thus inserted into a space 8' (FIG. 1) between the
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opposed blank tape portions 8 of an adjacent pair. The
leading end of a succeeding pair of coupling element groups
6,7 then comes into engagement with the tip end 32 of the
stop member 31. With its tip end 32 in engagement with the
leading end of the suceeding pair of coupling element
groups 6,7, the stop member 31 is moved from a first
position (solid lines in FIG. 3) to a second position
{phantom lines in FIG. 3), causing the vertical lever 34 to
be pivotally moved clockwise to de-energize the feed
rollers 20,21. The movement of the fastener chain 5 is
thus halted and, at the same time, the stop member 31 is
lowered (in the direction of the arrow F) to retract the
tip end 32 out of the first path 22. At that time, one of
the successive pairs of blank tape portions 8 is in
register with an aperture W of the guide table 24.

Then, a pair of pressure pads 46,47 is lowered,
through a pair of apertures 44,45, respectively, of the
upper guide plate 25, to the first path 22 to hold the
fastener chain 5 in place against the guide talbe 24,42 for
a purpose described below.

Meanwhile, a pair of continucus reinforcing film
strips 52,53 (FIG. 4) is fed longitudinally, in uniform
steps of a predetermined distance equal to the length of a
single reinforcing film piece 9 to the first working
station or the aperture W (FIG. 3) along the second path
extending perpendicularly to the first path 22. A pair of

reinforcing £ilm pieces 9,9 is severed by the cutter 55
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from the respective continuous strips 52,53 each time when
the latter have been fed by said predetermined distance.
Tha double gripper 54 is moved in the direction of the
arrow G in FIG. 4 to its advanced position, whereupon the
actuator cam 62 is pushed by the piston 66 to enter between
the rear ends 64,65 of the upper and lower grip members
60,61, causing both the upper grip members 58,60 and the
lower grip members 59,61 to grip the respective leading
ends of the two severed reinforcing film pieces 9,9. The
griprer 56 i3 then returned in the direction of the arrow H
to its original or retracted position (FIG. 4), bringing
the two reiﬁforcing £film pieces 9', 9' in register with the
aperture W (FIG. 3) , i.e, the first working station.

Substantially concurrently with the retraction of the
gripper 56, the ultrasonic horn 48 and the shaping die S50
are moved downwardly and upwardly, respectively, i.e.
toward one another, to press the two reinforcing film
pieces 9', 9' against the opposed blank tape portions 3 oI
an adjacent pair at the first working station while the
fastener chain 5 is held in place by the prassure pads 17,
47 (FIG. 3). Thus pressure and ultrasonically-generacted
heat are applied to the blank tape portions 8 of an
adjacent pair and the reinforcing film pieces 9, 9, plaz=i
one on each surface of the fastener chain 5, to fuse ths
reinforcing film pieces 9, 9 to the inner marginal tape
portions (FIG. 3) and, at the same time, to shape such

fused marginal portions so as to provide along the core
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cords 3, 4 a pair of pin-like members 10, 11 (FIGS. 2 and
5) to which a pin and a box of a separable bottom end stop
(not shown) are to be attached respectively for production
cf a separable slide fastener. An opening 16 is also
provided, which has a narrow elongate portion defined by
the inner surfaces 12, 13 of the pin-like members 10, 11,
and an enlarged portion contiguous to the narrow portion at
14, 15, each reinforcing film piece 9% being thus divided
into two halves 17, 18 (FIGS. 2, 4 and 5) by the opening
l6. Alternatively, either the pin-like members 10, 11 or
the opening 16 may have a modified shape (FIG. 2A) that is
provided by the use of a modified shaping die (not shown).

Then, the piston 66 is moved from its advanced
position (solid lines in FIG. 4) to its retracted position
(phantom lines in FIG. 4), allowing the actuator cam 62 to
be retracted out of an space between the rear ends 64, 65
of the grip members 60, 61 under the biasing force of the
springs 69, 70. This retraction of the actuator cam 62
causes the gripper 56 to open, releasing the two
reinforcing film pieces 9', 9'., Substantially concurrently
with the retraction of the actuator cam 62, the ultrasonic
horn 48 and the pressure pads 46, 47 are moved upwardly,
and the shaping die 50 is moved downwardly.

Subsequently, the fastener chain 5 is further moved
along the first path 22 by the feed rollers 20, 21. When
the blank tape portions 8 of an adjacent pair, with the two

pairs of reinforcing film piece halves 17, 18; 17, 18
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partially fused thereto, come to the tip end 75 of the
feeler lever 74, the latter is pivotally moved in the
direction of the arrows J to actuate the switch LS2 for
initiating the operation of the heating die 77 and punch
78, as described below.

In response to actuation of the switch LS82, the
heating die 78 and punch 77 are moved upwardly and
downwardly, respectively, i.e. toward one another at the

second working station to press the two pairs of film piece

halves 17, 18; 17, 18 against the blank tape portions 8 of

an adjacent pair at their superposed areas except the inner

tape edges and the two pin-like members 10, 1ll. 2s a
result, the two reinforcing film pieceé 9, 9 are fused at
their whole area to the blank tape portions 8 of an
adjacent pair. The attachment of the reinforcing film
pieces 9, 9 to the fastener chain 5 has thus been
completed; the resultant fastener chain 5 has the two ‘
pin-like members 10, 11 to which a pin and a box of the
separable bottom end stop (not shown) are to be attached
respectively for production of a separable slide fastener.
The pin-like memb2rs 10, 11 and the opening
16 are formed bv the shaping
die 77 the ultrasonic horn 78 at the first working station,
and thereafter the partially fused reinforcing film pieces
9 and the blank tape portions 8 of an adjacent pair are
fused at their superposed areas except the pin-like members

10, 11 by the heating die and punch at the second working
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station. With this arrangement, it is possible to control
the operating time and temperature of the shaping die 50
and ultrasonic horn 48 independently from those of the
heating die 78 and punch 77, and vice versa, thus enabling
accurate and easy application of reinforcing film pieces to
a slide fastener chain for production of separable slide
fasteners. For the same reason, it is possible to
construct the shaping die 50 and the ultrasonic horn 48 in
precise agreement with their desired operating conditions,
irrespective of the heating die 78 and punch 77, and vice
versa.

Further, since the second working station is
disposed remotely from the first working station, the
partially fused reinforcing film pieces and the blank tape
portions (at the second working station) can be fused in
desired condition without being excessively heated or
otherwise affected by the heat generated by the ultrascnic
horn at the first working station. Accordingly, an
improved quality of slide fastener chain, suitable for

production of separable slide fasteners, can be obtained.
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CLAIMS d

1. & method of applying reiaforcing £ilm pieces of
tharmoplastic synthetic rasin to a slide fastener chain
ineluding a pair of continuous stringers for production of
slide fastenaers each to have a separzble bottom end stop,
sach stringer having successive spaced groups of coupling
elsments mountad on a continuous stringer tape along a core
cord extanding along a leagitudinal edge of the tape, the
stringer tape and =he core cord heing composed of
thazmoclastic svnthatic fibers, tle éuccessive groups of
cau§ling alamen=s on one skringer tape being intarencaged

coupling elements on
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the othar stringas- tape, the fasgener chain haviag
successive spaced pairs of opposad blank tape portions
batween the successiva spaced pairs cf coupling =2lement

groups, said method ccmprisinz the staps of:

(a) moving ths faskenar chain loncitudinally along a

chain every time-each of tha successive spaced palrs of
nlank tape portions arrives at a first werking szation;

-

along a seconé path extaading parpandicularly o said firstk

path in substantially the same plane as said first path;
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(d) severing a reinforcing £ilm piece from the
continucus strip each time when the latter has been fed by
said predetermined distance;

(2) placing the severed reinfercing film piece on the
fastener chain across one of the successive spaced pairs of
blank tape portions at said first working station;

(£) applying pressure and ultrascnically-generated heat
to said one pair of blank tape portions and said
reinforcing film piece therecn at said first working
station to fuse the reinforcing film piece to said one pair
of blank tape portions only at their inner marginal areas
anéd also to shape sgéh fused marginal portions so as to
provide along the core cords a pair of pin-like members to
which a2 pin and a box of the separable bottom end stop are
to be attached respectively; and

(g) further applying pressure and heat to said one pair
of blank tape portions and said reinforcing film piecs
therson at thelr superposed aresas except §aid pin-like
members, when said one pair of blank tape portions, with
the reinforcing film piece partially fused thersto, arrives

e

< .
on spaced downstream from said

[¥H

at a seccnd working stat
first working station along said first path.

2. B method according to claim 1, including the further

n

e
<2

of sensing (hereinafter called first sensing) the

o]

pproach of said one pair of blank tape portions to said

m

il

first working station, said fastener-chain stopping being
. g g

performed in response to said first sensing.
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1. A method according to claim 1, including the further
step of sensing (hereinafter called second sensing) the
arrival of said one pair of blank tape portions and the
partially fused reinforcing film piece therete at said
second working station, said step of further applying
pressure andé heat being performed in response to said
second sensing. |

4. An apparatus for applying reinforcing film pieces of
thermoplastic synthetic resin to a slide fastener chain
including a pair of continuous stringers for production of
slide fasteners each to have a separable bottom end stop,
each stringer having successive spaced groups of coupling
alements mounted on ‘a continucus stringer tape along a core
cord extanding along a longitudinal edge of the tape, the
stringer tape and the core cord being composed of
thermoplastic synthetic fibers, the successive groups of
coupling elements on one tape being interengaged with
opposite complementary groups of coupling elements on the
other tape, the fastener chain having successive spaced
pairs of copposed blank tape portions between the successive
spaced pairs cf coupling element groups, said apparatus
comprising:

(a) a frame having a guide table for supporting therecn
the fastener chain;

(b) means for moving the fastener chain longitudinally
along a first path over said guide table;

(c) a first sensor disposed upstream of a first working
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station on said first path for detecting the approach cof
ona of the successive spaced pairs of blank tape portions
to said first working station;

{d) a fastesner-chain stop supported by said frame and
operatively connected wfth said first sansor for
temporarily stopping the movement of the fastaner chainp
when said one pair of blank tape portions arrives at said
first working station;

(2) means fcr fseding a continucus reinforcing film
strip of thermoplastic synthetic resin longitudinally, in
uniform steps of a pradetarmined distance equal to the
length of one reinforcing film piece, %5 said first workiag
station along a second path extending perpendicularly Eo
said first path in substantially the same plame as said first path;

() a cutter disposed upstrazm of sa’.’ first working
staticn on said second path and cgerabls in tired ralation
o the sta2pwise feeding operation ¢f said fa2edinc means
saveriag a reinforcing film pieca from <he continucus stris
2ach time wnen tha stirip is f2é bv said pradetarmined

distanca;
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placing the same on the fastaner chain across said one pair

() a shaping dis and a coacting ultrasconic horn

vertically aligned with one ancther at said first working
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station and movable toward and away from one another in
timed relation to the movement of .said gripper for applving
pressure and ultrasonically-generated heat to said one pair
of blank tape portions and said reinforcing £ilm piece
thereon to fuse the latter to said one pair of blank tape
portions only at their innér marginal areas and also to
shape such fused marginal portions so as to provide along
the core cords a pair of pin-like members to which a pin
and a box of the separable bottom end stop ara to be
attached respectively; and

(i) a heating die and a coacting heating punch
vertically aligned with one another at a second working
station spaced downstream from said first working station
along said first path, said heating die and punch being
movable toward one another for pressing said one pair of
blank tape portions and said reinforcing film piece thereon
at their superposed areas except said pin-like members,
when said one pair of blank tape portions, with the
feinforcing film piece partially fused thereto, arrives at
said second working station.

5. An apparatus accerding to claim 4, further including
a second sensor disposed immediately upstream of the second
working .station on said second path for detecting the
arrival of said one pair of blank tape portions, said
second sensor being operatively connected to said heating
die and punch for initiating the operation of said heating

die and punch in response to said detescting.
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