
A SEPARABLE SLIDE FASTENER The present invention relates to a slide
fastener and more particularly to a separable type of slide fastener having
a separable terminal assembly. There have been proposed a number of
separable 5.  slide fasteners with a separable terminal assembly which is
located at a lower end of a pair of rows of filamentary coiled or zigzag
coupling elements of thermoplastic synthetic resin sewn to a pair of
stringer tapes, respec- tively, along inner longitudinal edges thereof with
a 10   reinforcing core thread extending through each of the coupling
element rows. The terminal assembly comprises a box and a box pin extending
therefrom, which are mounted on one of the stringer tapes.at a lower end
thereof, and a separable pin mounted on the other stringer tape at 15   a
lower end thereof and engageable with the box, each pin having a pair of
spaced upper and lower plates. For mounting the terminal assembly,
connecting portions of the lowermost coupling elements are fused to the
respec- tive stringer tapes. Then, box pin and the separable pin    2 are
palced on the tape lower ends astride the respective inner longidudinal
edges and extensions of the reinforcing core threads and the sewing
stitches laid over the tape lower ends.  Thereafter, the box and box pin
and the 5   separable pin are secured, by a clinching tool, to the
respective tape lower ends with the top edges of the pins 



held in abutting engagement with legs of the lowermost coupling elements.
Since the upper and lower plates of each pin have the same length, they as
secured to the tape 10   ends are arranged in superposed relation to one of
the fused lowermost connecting portions. With this arrange- ment, stresses
are created as the upper and plates are pressed toward one another, which
the stresses tend to squeeze the core threads, sewing stitches and the tape
15   ends out from the pins, with the result that the lowermost coupling
elements are displaced in a direction away from the fused connecting
portions toward adjacent ones of the coupling elements.. The displaced
lowermost coupling elements hinder smooth movement of the slider, when a 20
slider moves toward and away from the separable terminal assembly to open
and close the fastener.  In some in- stances, the slider is clocked at a
position just before the separable terminal assembly. The starting movement
of the slider in the fastener closing direction is also 25   liable to
become sluggish, sometimes even impossible. The present invention seeks to
provide an improved * separable slide fastener which will eliminate the
above- noted difficulties of the prior art devices.    -3- The invention
further seeks to provide a separable slide fastener wherein a slider is
allowed to move smoothly toward and away from a separable terminal
assembly. 



5          According to the invention, there is provided a separable slide
fastener comprising a pair of stringer tapes each carrying on its one
longitudinal edge a row of continuous coupling elements made of
thermoplastic synthetic resin, each said coupling element having a 10
coupling head, a pair of spaced legs extending from said coupling head in a
common direction, and a connector extending from one of said legs to one
leg of adjacent one coupling element, sewing stitches securing said rows of
coupling elements to the respective stringer tapes, 15   a separable
terminal assembly comprising a box a box pin extending therefrom, which are
mounted on one of said stringertapes at one end thereof, and a separable
pin mounted on the other stringer tape at one end thereof and engageable
with said box, said connectors of the end- 20   most coupling elements
located adjacent.to said pins being fused with the respective stringer
tapes, said pins each having a pair of opposite plates disposed one on each
side of the respective stringer tapes, characterized in that one of said
plates extends beyond the other plate 25   to overlie each said fused
endmost connector, said other plate terminating short of the fused endmost
connector. Many other advantages, features and additional objects of the
present invention will become manifest to    -4- those versed in the art
upon making reference to the detailed description and the accompanying
drawings in 



which a preferred embodiment incorporating the principles of the present
invention is shown by way of illustrative 5   example. Figure 1 is a
fragmentary plan view of a separable slide fastener of the present
invention; Figure 2 is an enlarged exploded perspective view of a separable
bottom end stop of the separable slide 10   fastener shown in Figure 1;
Figure 3 is an enlarged plan view of essential parts of the slide fastener
of Figure 1; Figure 4 is a cross-sectional view taken along the line IV -
IV of Figure 3; and 15          Figure 5 is a cross-sectional, partly
broken away view similar to Figure 4, but showing a conventional
arrangement. As shown in Figure 5, separable pin 50 of a conven- tional
separable terminal assembly has a pair of flanged 20   upper and lower
plates 51,52 between which the lower end of a stringer tape 53 which
reinforcing film 54 disposed thereon, a core thread 55 and a sewing
stitches 56 are gripped. The plates 51,52 have the same length and held in
superposed relation to a fused connector 57 of 25   the endmost one (58E)
of a row of coiled coupling elements 58 sewn to the stringer tape 53. Due
to stresses created during clinching operation of the separable pin 50, the
sewing stitches 56, the core thread 55 and the reinforced    -5- 



tape end portion have been squeezed out from the separable pin 50.  The
endmost coupling element 58E is therefore displaced upwardly beyond the
upper level of the succeed- ing elements 58 by a distance a toward adjacent
one or 5   the second lowermost coupling element.  The displaced endmost
coupling element 58E hinders smooth sliding move- ment of a slider (not
shown) toward and away from the separable terminal assembly. The present
invention will now be described with 10   reference to Figures 1 through 4.
As shown in Figure 1, a separable slide fastener 10 comprises a pair of
stringer tapes 11,12 each carrying on and along its one longitudinal edge a
row of coupling elements 13 in the form of a continuous filamentary coil 15
made of a thermoplastic synthetic resin such as nylon, polyester or the
like. Each row of coupling elements 13 is secured to the tape 11,12 by
means of sewing stitches 14 with a reinforcing core thread or.stuffer warp
15 extending longitudinally through the coiled coupling 20   element row
13.  Each of the coupling elements 13 has a coupling head 16, a pair of
spaced upper and lower legs 17,18 (the lower leg being shown in Figure 4)
extending from the coupling head 16 in a common direction, and a Connector
19 extending from the lower leg 18.to the upper 25   leg 17 of adjacent one
of the coupling elements, the lower leg 18 lying on one or the upper
surface of the stringer tape 11,12.  A separable terminal assembly 20 is
mounted on lower ends of the stringer tapes 11,12 and includes   



-6- a box 21 and a box pin 22 extending therefrom, the box 21 and the box
pin 22 being secured by clinching to the lower end of the stringer tape 11
along the longitudinal edge thereof, and a separable pin 23 secured by
clinching to 5   the lower end of the stringer tape 12 along the longitudi-
nal edge thereof and engageable with the box 21. The separable terminal
assembly 20 is located at a lower end of the rows of coupling elements 13.
The connectors l9a,19b of the endmost coupling elements [ERR],[ERR]
located 10   adjacent to the pins 22,23 are fused with the respective
stringer tapes 11,12. A pair of reinforcing films 24,25 of thermoplastic
synthetic resin is mounted on the upper surfaces of the stringer tapes
11,12, respectively, at the lower ends thereof, each of the films 24,25
overlap- 15   ping one of the fused connectors l9a,19b as best shown in
Figure 4.  A slider S is alidably mounted on the. coupling element rows
13,13 to take them into and out of interdigitating engagement with each
other for closing and opening the separable slide fastener 10. As shown 20
in Figure 2, the box 21 and the box pin 22 of the separa- ble terminal
assembly 20 are formed integrally with each other.  The box 21 includes a
pair of flanged upper and lower wings 26,27 joined by a partition wall 28
extending centrally longitudinally of the wings 26,27 to form a 25   pair
of longitudinal grooves 29,30, one 29 for receiving the separable pin 23,
and the other 30 for receiving the longitudinal edge of the stringer tape
11, the reinforc- ing film 24, the core thread 15 and the sewing stitches 



7 14 that are located at the lower end of the stringer tape 11.  The box
pin 22 extends from the upper end of the box 21 and has a pair of upper and
lower plates 31,32 interconnected at one end by a sidewall 33 to define 5
therebetween a longitudinal groove 34 which communicates with, and has
substantially the same contour as, the groove 30 in the box 21 for the same
purpose as the groove 30.  The lower plate 32 and the sidewall 33 are cut
off or notched at the respective top ends so that 10   the upper plate 31
extends beyond the top ends of the lower plate 32 and the sidewall 33 by a
distance slightly larger than the area of the fused endmost connector 19a.
The upper plate 31 has at the other end a longitudinal plange 35 projecting
therefrom toward the lower plate 32. 15          The separable pin 23 is of
generally C-shaped cross section and has a pair of upper and lower plates
36,37 interconnected at one ends by a sidewall 38 to define therebetween a
longitudinal groove 39 for receiving therein the longitudinal edge of the
stringer tape 12, 20   the reinforcing film 25, the core thread 15 and the
sewing stitches 14 that are located at the lower end of the stringer tape
12.  The upper and lower plates 36,37 have, at:the respective other ends, a
pair of longitudinal flanges 40,41, respectively extending toward one
another. 25   The sidewall 38 is cut off or notched at the top end thereof
and the lower plate 37 is also cut off or notched 



at the top end so that the sidewall 38 extends beyond the top end of the
lower plate 37, and the upper plate    36 extends beyond the top end of the
lower plate 37 by a distance larger than the area of the fused endmost
connector l9b.  The sidewall 38 has a lateral projection 42 adjacent to the
top end thereof for projecting into 5   notched portion of the sidewall 33
of the box pin 22 to thereby hold the pins 22,23 in a proper position shown
in Figures 1 and 3 when the separable pin 23 is received in the groove 29
in the box 20. Prior to the attachment of the separable terminal 10
assembly 20 to the lower ends of the stringer tapes 11,12, those coupling
elements which are located at the lower ends of the stringer tapes 11,12
are cut at the respec- tive connectors and removed off the stringer tapes
11,12 through loops of the sewing stitches 14,14. Then, the 15   connectors
19a,19b of the endmost coupling elements ElEl are fused with the respective
upper surfaces of the stringer tapes 11,12, respectively under heat and
pressure applied by a suitable ultrasonic welding or high-frequency heating
means (not shown). Thereafter, the reinforcing 20   films 24,25 of
thermoplastic synthetic resin are placed on the respective stringer tapes
11,12 at the lower ends thereof and then are fused with the tapes 11,12,
respec- tively, in the same manner as the endmost connectors l9a,19b for
reinforcing the tape lower ends. 25          The separable pin 23 is placed
on the reinforced 



tape lower end astride the inner longitudinal edge thereof with extensions
of the sewing stitches 14 and the core thread 15 received in the groove 39.
In this    9 instance, the top edge 43 of the upper plate 36 is held
substantially in abutting engagement with the upper leg 17 of the endmost
coupling element [ERR] with a loop of the sewing stitches interposed
therebetween.  On the other 5   hand, the top edge of the lower plate 37
terminates short of the fused endmost connector l9b. Then, the upper and
lower plates 36,37 of the separable pin 23 are pressed by a suitable
clinching tool (not shown) to move toward with each other, thereby
positively gripping 10   the tape lower end between the respective flanges
40,41, as shown in Figures 3 and 4. During that time, the endmost coupling
element E is prevented from displacing in any direction, in particular,
upwardly away from the fused connector 19b toward adjacent coupling element
15   because of the lower plate 37 held out of underlying relation to the
fused connector l9b. While being created stresses tending to squeeze the
tape 12, the core thread 15, and the sewing stitches 14 out from the groove
39 in the pin 23, they are substantially neglectable order 20   and hence
have no influence on the displacement of the endmost coupling element
[ERR]. The attachment of the box 21 and the box pin 22 to the tape lower
end is accomplished in the same manner 



as the retainer pin 23.  The slider S can move smoothly 25   over the
endmost coupling elements [ERR],[ERR] toward and away from the terminal
assembly 20 to open and close the separable slider fastener 10.    - 10-
Claims:- 1.  A separable slide fastener, comprising: (a) a pair of stringer
tapes each carrying on its one longitudinal edge a row of continuous
coupling elements made of thermoplastic synthetic resin, each said coupling
element having a coupling head, a pair of spaced legs extending from said
coupling head in a common direction, and a connector extending from one of
said legs to one leg of adjacent one coupling element; (b) sewing stitches
securing said rows of coupling elements to the respective stringer tapes;
and (c) a separable terminal assembly comprising a box and a box pin
extending therefrom, which are mounted on one of said stringer tapes at one
end thereof, and a separable pin mounted on the other stringer tape at one
end thereof and engageable with said box, (d) said connectors of the
endmost coupling elements located adjacent to said pins being fused with
the respective stringer tapes, said pins each having a pair of opposite
plates disposed one 



on each side of the respective stringer tapes, one of said plates extending
beyond the other plate to overlie each said fused endmost connector, said
other plate terminating short of the fused endmost connector. 2. A
separable slide fastener according to claim 1, said one plate being held,
at its one end,substantially in    abutting engagement with one leg of each
of the endmost coupling elements. 3. A separable slide fastener according
to claim 1, each said pin further having a. sidewall connecting said plates
together, said sidewall of said separable pin having a projection and said
sidewall of said box pin having a notch for receiving said projection. 4.
A separable slide fastener according to claim 1, said row of continuous
coupling elements being mounted on one surface of each said stringer tape,
said other plate of each said pin lying on the other surface of the
stringer tape.    


