
A SLIDE FASTENER STRINGER AND METHOD AND DEVICE FOR FORMING AN END THEREOF
The present invention relates to a slide fastener stringer having a
stringer tape and a row of helically coiled or zig-zag coupling elements of
thermoplastic synthetic resin sewn to the stringer tape along a longi- 5
tudinal edge thereof and a method and device for forming an end of such a
slide fastener stringer. One known method of manufacturing -separable slide
fasteners is disclosed in U.S. Patent 3,333,305 patented August 1, 1967.
According to the disclosed method, some 10   of helically coiled or zig-zag
coupling elements having a reinforcing core extending therethrough and sewn
to a stringer tape are removed to provide an element-free space on the
stringer tape at an end thereof.  Then, the cut turn portion of a terminal
coupling element 15   disposed adjacent to the element-free space is fused
to the stringer tape with heat and pressure, and a separable bottom stop
member is affixed to the stringer tape at the element-free space.    -2-
With the prior arrangement, the upper leg of the terminal coupling element
tends to stick out when the leg is positioned by a presser for fusing the
cut turn portion and also when subjected to forces tending to push 5   up
the terminal coupling-element upon the cut turn portion 



being pressed with heat by the presser. The upper leg of the terminal
coupling.element will also be forced out when a separable bottom.stop
member is mounted on the stringer tape at the element-free space under
pressure in 10   sandwiching relation to the stringer tape.  Such a
displacement of the upper leg of the terminal coupling element causes a
coupling head thereof to move toward an adjacent coupling element,
resulting in irregular spacings or pitches between adjacent coupling heads.
When two such 15   slide fastener stringers are to be taken by a slider
into or out of interdigitating engagement with each other, the slider
becomes sluggish in motion in getting the irregular- ly spaced coupling
elements interengaged or disengaged from each other. 20          According
to a first aspect of the invention, there is provided-a slide fastener
stringer comprising: a string- er tape, and a row of continuous coupling
elements of thermoplastic synthetic resin mounted on and along a
longitudinal. edge of said stringer tape, said coupling 25   elements
including a terminal coupling element located near an end of the slide
fastener stringer and having a cut turn portion disposed remotely from said
longitudinal edge of said stringer tape and fused to said stringer tape,
3 said stringer tape having an element-free portion adjacent to said
terminal coupling element, characterized in that 



said upper leg of said terminal coupling element is lower than the upper
legs of the other coupling elements. 5          According to a second
aspect of the invention, there is provided a method of forming an end of a
slide fastener stringer having a stringer tape and a row of continuous
coupling elements of thermoplastic synthetic resin mounted on and along a
longitudinal edge of the 10   stringer tape,. the coupling elements
including a terminal coupling element locatedhear the end of -the slide
fastener stringer and having a cut turn portion disposed remotely from the
longitudinal edge of the.stringer tape and an upper leg extending
transversely of.the stringer tape, 15   the stringer tape having at the end
thereof an element- free portion adjacent to the terminal coupling element,
characterized in that said method comprises the steps of: fusing said cut
turn portion to the stringer tape with heat and pressure; and
simultaneously, pressing with heat 20   said upper leg to fix the latter
positionally with respect to the stringer tape. According to a third aspect
of the invention, there is provided a device for forming an end of a slide
fasten- er stringer having a stringer tape, a row of continuous 25
coupling elements of thermoplastic synthetic resin, and sewing threads
attaching the coupling elements to one surface of the stringer tape along a
longitudinal edge thereof and having portions running across and over upper



-4- legs of the coupling elements, the coupling elements including a
terminal coupling element located near the end of the slide fastener
stringer and having a cut turn portion disposed remotely from the
longitudinal edge of the stringer tape, the stringer tape having an
element- free portion adjacent to the terminal coupling element,
characterized in that said device comprises: a stringer rest for supporting
thereon the end of the slide fastener stringer; and a heating presser
movable toward said 10  stringer rest and including a first surface for
pressing with heat said cut turn portion against the stringer tape and a
second surface for pressing with heat the upper leg of said terminal
coupling element except said portions of the sewing threads thereon toward
said stringer tape, 15 said second surface having a recess receptive
therein of said portions of the sewing threads. It is believed possible by.
means of the present invention to provide a slide fastener stringer having
a terminal coupling element fixed in position for allowing 20 a slider to
slide smoothly thereover. It is also believed possible by means of the
invention to provide a method of forming an end of a slide fastener
stringer with a terminal coupling element fixed in position and a cut turn
portion fused to a stringer tape, and to 25 provide a device for reducing
such a method to practice. The invention will be described by way of
example with reference to the accompanying drawings, in which:-  



Figure 1 is a fragmentary plan view of a slide fastener having a separable
bottom stop comprising a box and a pin insertable therein; Figure 2 is a
fragmentary plan view of the slide 5     fastener shown in Figure 1,
illustrating the separable bottom stop and adjacent coupling elements
pressed with heat according to a method in accordance with the present
invention; Figure 3 is a side elevational view, partly in cross 10
section, of the slide fastener of Figure 2 with a slider mounted; Figure 4
is a fragmentary plan view of a slide fastener stringer and a heating
presser placed thereon for pressing with heat a portion of the slide
fastener stringer; 15         Figure 5 is a fragmentary perspective view of
the heating presser shown in Figure 4, the heating presser being part of a
device for forming an end of a slide fastener stringer in accordance with
the present invention; Figure 6 is a longitudinal cross-sectional view 20
taken  along line VI - VI of Figure 4, showing a stringer rest positioned
in vertical alignment with the heating presser; Figure 7 is a view similar
to Figure 6, illustrating the heating presser as coacting with the stringer
rest 25    to form an end of the slide fastener stringer; Figure 8 is a
transverse cross-sectional view taken along line VIII - VIII of Figure 4; 



Figure 9 is a fragmentary plan view of a slide    fastener stringer having
at an end thereof a terminal coupling element as it is positioned by a
stop; and Figure 10 is a longitudinal cross-sectional view taken along line
X - X of Figure 9. 5          As shown in Figure 1, a separable slide
fastener 10 embodying the present invention comprises a pair of slide
fastener stringers 11,12 including a pair of stringer tapes 13,14,
respectively, which support a pair of rows of helically coiled coupling
elements 15,16 on 10    and along inner longitudinal edges of the stringer
tapes 13,14, respectively. The coupling elements 15,16 are made of
thermoplastic synthetic resin. A slider 17 is slidably mounted on the rows
of coupling elements 15,16 to take the latter into and out of
interdigitating engage- 15    ment with each other.  The stringer tapes
13,14 include at ends thereof a pair of reinforcement films 18,19,
respectively, bonded thereto. A separable bottom stop 20 comprises a pin 21
mounted on the stringer tape 14 at its end to which the reinforce- 20
ment film 19 is attached and extending along the inner longitudinal edge of
the stringer tape 14. The separable bottom stop 20 also has a box 22 and a
box pin 23 integral therewith and mounted on the stringer tape 13 and
reinforcement film 18 attached thereto, the box pin 23 25    extending
along the inner longitudinal edge 



-7- of the stringer tape 13   The pin 21 is insertable into the box 22 to
couple the stringer tapes 13,14 at their lower ends.  The rows of coupling
elements 15,16 include terminal cut turn portions 24,25 (described later in
5   detail) which are fused to the stringer tapes 13,14, respectively, and
embedded in the pin 21 and the box pin 23, respectively. To separate the
stringers 11,12, the slider 17 is brought down to the position shown by the
two-dot-and-dash line 17a with a rear end 26 of the 10   slider 17 being
held against the box 22 to thereby un- couple the coupling elements 15,16
all the way, and then one of the stringers 12 is removed to the position
shown by the two-dot-and-dash lines 12a to pull the pin 21 out of the box
22 through the slider 17.  The stringers 11,12 15   may be coupled together
by bringing the pin 21 back into the box 22 and sliding the slider 17 away
from the box 22. As illustrated in Figures 2 and 3, each of the coupling
elements 15 on the stringer tape 13 includes a coupling head 28 extending
beyond the inner longitudinal 20   edge of the stringer tape 13, a pair of
upper and lower legs 29,42 mounted on the inner longitudinal edge of the
stringer tape 13 and extending transversely of the string- er tape 13, and
a connecting portion 30 joined to an adjacent coupling element 15.  A
reinforcing core 34 25   extends longitudinally through the coupling
elements 15 



and is disposed between the upper and lower legs 29,42 and adjacent to the
connecting portions 30.  The coupling elements 15 are sewn to the stringer
tape 13 by sewing threads 36 passing through the reinforcing core 34 and
the stringer tape 13 and having portions running across and over the upper
legs 29 of the coupling elements. Likewise, each of the coupling elements
16 on the stringer tape 14 includes a coupling head 31, an upper leg 32, 5
a lower leg (not shown), and a connecting portion 33. A reinforcing core 35
extends longitudinally through the coupling elements 16.  The coupling
elements 16 are secured to the stringer tape 14 by sewing threads 37. The
rows of coupling elements 15,16 include a pair 10   of terminal coupling
elements 38,39, respectively, which are positioned near the box pin 23 and
the pin 21, respec- tively. The cut turn portions 24,25 extend respectively
from the lower legs ofthe terminal coupling elements 38,39. The cut turn
portions 24,25 are left on the 15   stringer tapes 13,14, respectively
when several coupling elements are cut off and removed to provide an
element- free portion or space 59 (Figures 4, 6, 7, 9 and 10) below the
terminal coupling elements 38,39.  As best shown in Figure 3, the terminal
coupling element 38 is 20   depressed toward the stringer tape 13 so that
its upper leg is lower than the upper legs of the other coupling elements
15. The terminal coupling element 39 on the 



stringer tape 14 is similarly deformed. The box pin 23 is composed of upper
and lower 25   plates 40,41, as shown in Figure 3, which are pressed toward
each other in sandwiching relation to the stringer tape 13, the reinforcing
film 18 and the cut turn portion 24.  As assembled, the upper plate 40 is
fixed to the    9- reinforcing film 18 and the lower plate 41 is fixed to
the stringer tape 13.  The pin 21 on the opposite stringer 12 is similarly
fixed to the stringer tape 14 and the reinforcing film 19. 5          As
shown in Figure 6, a device for forming such an end of a slide fastener
stringer comprises a stationary stringer rest 52 and a heating presser 46
held in vertical alignment with and movable toward the stringer test 52. As
illustrated in Figure 5, the heating-presser 46 10   includes a first
surface 47, a second surface 48 lower than the first surface 47 and having
a recess 49, a posi- tioning surface 50 lying between the first and second
surfaces 47,48 in perpendicular relation thereto, and a third surface 51
lower than the second surface 48. 15   When the heating presser 46 is
disposed in confronting relation to the stringer rest 52, the first surface
47 thus projects beyond the second surface 48 toward the stringer rest 52
as illustrated in Figure 6.  As best shown in Figure 8, the second surface
48 serves to press 



20   the upper leg 29 of the terminal coupling element 38 toward the
stringer tape 13, and the first surface 47 serves to press the cut turn
portion 24 into the stringer tape 13.  During operation, the heating
presser 46 may be heated electrically, ultrasonically or in any other 25
conventional manner. Figures 9 and 10 show a stopper 53 for stopping the
slide fastener stringer 11 as fed longitudinally from a previous station in
which the slide fastener    - 10 - stringer 11 is gapped to provide the
element-free space 59. The stopper 53 includes a pair of upper and lower
arms 54,55 for passage therebetween of the stringer tape 13, and a stop
surface 56 engageable with the terminal coupl- 5   ing element 38 to stop
the slide fastener stringer 11. In operation, the slide fastener stringer
11 is stopped in its longitudinal movement upon abutting engage- ment of
the stopper 53 with the terminal coupling element 38. At this time, the
upper leg 29 of the terminal 10   coupling element 38 is displaced upwardly
to the position shown by the two-dot-and-dash line 57 in Figure 10. Then,
the stopper 53 is retracted out of the path of movement of the slide
fastener stringer 11.  The slide fastener stringer 11 is now placed on the
stringer rest 15   52 with the cut turn portion 24 and the upper leg 29 of
the terminal coupling element 38 being located below the 



first and second surfaces 47,48, of the heating presser, respectively. When
the heating presser 46 as heated is moved 20 downwardly toward the stringer
rest 52 in the direction of the arrow 58 (Figure 6), the first surface 47
presses with heat the cut turn portion 24 and fuses the latter to the
stringer tape 13, and the second surface 48 presses with heat the upper leg
29 of the terminal coupling 25   element 38 to heat-set the pressed upper
leg 29 for positionally fixing the latter with respect to the stringer tape
13, as shown in Figure 7. The out turn portion 24 as fused is flattened
down against the stringer    tape 13. The upper leg 29 of the terminal
coupling element 38 issimultaneously positioned in placed by the
positioning surface 50 such that it is displaced to tilt down toward the
fused cut turn portion 24, and hence 5   lies in a plane lower than a plane
of the upper legs 29 of the other coupling elements 15. As shown in Figure
8, the portions of the sewing threads 36 positioned on the upper leg 29 of
the terminal coupling element 38 are received in the recess 49 in the
second surface 48 with- 10   out being directly heated and pressed by the
second surface 48.  Thus, the sewing threads 36 on the terminal coupling
element 38 retain a required degree of flexibil- ity and strength. The
upper leg 29 of the terminal coupling element 



15   38 will later be raised or returned into a level substan- tially the
same as or slightly lower than that of the upper legs 29 of the other
coupling elements 15 when the stringer tape 13 and the reinforcing core 34
are forcibly sandwiched between the upper and lower plates 40,41 of 20
the box pin 23 and squeezed thereby toward the terminal coupling element
38. Although not shown, the terminal coupling element 39 and the cut turn
portion 25 on the stringer tape 14 are similarly pressed and heated until
they are position- 25   ally fixed and fused with respect to the stringer
tape 14. For forming the end of the slide fastener stringer 12, however, a
heating presser is used which is similar to the heating presser 46, but is
of a symmetrical configuration.    -12- With the method and device as
described above, the terminal coupling elements 38,39 adjacent to the
separable bottom stop 20 remain substantially the same in shape and pitch
as the other continuous coupling 5   elements, allowing the opposite slide
fastener stringers 11,12 to interengage smoothly upon sliding movement of
the slider 17 therealong.    



- 13 Claims:- 1.  A slide fastener stringer comprising: (a) a stringer
tape; and (b) a row of continuous coupling elements of thermo- plastic
synthetic resin mounted on and along a longitudinal edge of said stringer
tape,said coupling elements including a terminal coupling element located
near an end of the slide fastener stringer and having a cut turn portion
disposed remotely from said longi- tudinal edge of said stringer tape and
fused to said stringer tape, said stringer tape having an element-free
portion adjacent to said terminal coupling element, said upper leg of said
terminal coupling element being lower than the upper legs of the other
coupling elements. 2.  A slide fastener stringer according to claim 1, said
upper leg of said terminal coupling element being displaced to tilt down
toward said cut turn portion. 3.  A slide fastener stringer according to
claim 1, said row of coupling elements being secured to said stringer tape
by sewing threads. 4. A slide fastener-stringer according to claim 1,
includ- ing a reinforcing core extending longitudinally through said row of
coupling elements. 5. A method of forming an end of a slide fastener
stringer having a stringer tape and a row of continuous coupling elements
of thermoplastic synthetic resin-mounted on and along a longitudinal edge
of the stringer tape, the coupling elements including a terminal coupling
element located near the end of the slide fastener stringer and having a
cut turn portion disposed 



remotely from the longitudinal edge of the stringer tape and    an upper
leg extending transversely of the stringer tape, the stringer tape having
at the end thereof an element-free portion adjacent to the terminal
coupling element, said method comprising the steps of: (a) fusing said cut
turn portion to the stringer tape with heat and pressure; and (b)
simultaneously, pressing with heat said upper leg to fix the latter
positionally with respect to the stringer tape. 6. A method according to
claim 5, including the step of attaching a stop member to said element-free
portion of the stringer tape under pressure in sandwiching relation to the
stringer tape. 7. A device for forming an end of a slide fastener stringer
having a stringer tape, a row of continuous coupling elements of
thermoplastic synthetic resin, and sewing threads attach- ing the coupling
elements to one surface of the stringer tape along a longitudinal edge
thereof and having portions running across and over upper legs of the
coupling elements, the coupling elements including a terminal coupling
element located  near the end Of the slide fastener stringer and having a
cut turn portion dis- posed remotely from the longitudinal edge of the
stringer tape, the stringer tape having an element-free portion adjacent to
the terminal coupling element, said device comprising: (a) a stringer rest
for supporting thereon the end of the slide fastener stringer; and (b) a
heating presser movable toward said stringer 



rest and including a first surface for pressing with heat said cut turn
portion against the stringer tape and a second surface for pressing with
heat the upper leg of said terminal coupling element except said portions
of the sewing threads thereon to- ward said stringer tape, said second
surface having a recess    -  15   - receptive therein of said portions of
the sewing threads. 8.  A device according to claim 7, said first surface
projecting beyond said second surface toward said stringer rest. 5
9.  A device according to claim 8, including a positioning surface lying
between said first and second surfaces in perpendicular relation thereto
for positionally limiting said upper leg of said terminal coupling element.


