
SLIDE FASTENER STRINGER The present invention relates generally to a slide
fastener, and more particularly to a slide fastener stringer comprising
coupling elements each having a coupling portion composed of a pair of
integral 5   superposed head and support portions. In the accompanying
drawings:- Figure 1 is a transversely cross-sectional view of a prior slide
fastener having a pair of coupled slide fastener stringers; 10      Figure
2 is a fragmentary longitudinal cross-sectional view of the stringers of
Figure 1; Figure 3 is a fragmentary view of Figure 1, showing a
disadvantage of the prior slide fastener. As shown in Figures 1 and 2, a
known slide fastener 15 comprises a pair of stringers each having a row of
discrete molded coupling elements E mounted on and along a longtudinal edge
of a stringer tape T.  Each coupling       ( element E has a coupling end
portion projecting beyond the tape's longitudinal edge and composed of a
pair of 20 superposed head and support portions H, S disposed one on each
side of the general plane P of the stringer tape T. The coupling element E
is formed from a thermoplastic synthetic resin material such as nylon-66 by
molding directly around the longitudinal edge of the 25 tape T sandwiched
between a    



--2- pair of mold halves (not shown), so that the head and support portions
H, S are separated by a mold porting line extending in the plane P of the
tape T.  Side surfaces A of the head.and support portions H, S are 5
bevelled at a suitable small angle to a normal to the. tape T to allow the
coupling element E to be easily removed from mold cavities defined in the
mold halves during manufacture. The support portion S has recessed wings W
disposed on opposite side of the head portion 10  H, the wings W defining
jointly with the head portions of a pair of adjacent coupling elements a
pair of clearances or gaps G  to allow the opposed rows of the coupling
elements E to be smoothly coupled together. When lateral pulling forces F
are applied to the 15  coupled stringers as shown in Figure 1, the
interdigitating head portions H are brought into abutting engagement
together at.the lower edge B of confronting bevelled side surfaces A, A
thereof.  The molded coupling elements are lidely to be deformed at 20
such load-bearing edges of the coupling end portions due to stresses
concentrated therein. The. coupled stringers having such deformed coupling
elements are susceptible to accidental separation under severe lateral
pulling forces applied thereto or a severe 25  thrust applied
perpendicularly to the plane P of the tape T.  Since the gaps G extend near
the general plane P of the tapes T, i.e. a plane of action of the lateral  



-3- pulling forces F, the interdigitating coupling elements E,. E are
liable to be displaced away from each other in a direction perpendicular to
the tape, as shown in Figure 3. 5      According to the invention, there is
provided a slide fastener stringer comprising a stringer tape having a
longitudinal edge portion, a series of uniformly spaced coupling elements
mounted on and along said longitudinal edge portion, each said coupling 10
element including a pair of legs disposed astride said longitudinal edge
portion, and a coupling projection extending from said legs away from said
tape beyond said longitudinal edge portion, said coupling projection having
a pair of integral superposed first 15  and second coupling portions having
different shapes and respectively engageable with first and second coupling
portions of a pair of adjacent coupling elements on a co-operating like
stringer,. characterized in that said first portion extends from one side
of 20  said stringer tape toward the other side beyond the thickness of
said longitudinal edge portion. It is believed possible by means of the
present invention to provide a slide fastener stringer which ensures secure
coupling engagement with a co-operating 25  like stringer against
accidental separation even when subjected to severe lateral pulling forces
or a severe 



-4- vertical thrust. The invention will be described by way of example with
reference to Figures 4 to 9 of the drawings, wherein:- 5      Figure 1 is a
transversely cross-sectional view of a prior slide fastener having a pair
of coupled slide fastener stringers; Figure 2 is a fragmentary longitudinal
cross- sectional view of the stringers of Figure 1; 10      Figure 3 is a
fragmentary view of Figure 1, showing a disadvantage of the prior slide
fastener. Figure 4 is a fragmentary perspective view of a slide fastener
stringer embodying the present invention; Figure 5 is a fragmentary plan
view of the 15  stringer of Figure 4 as it is coupled with a co-operating
like stringer; Figure 6 is a cross-sectional view taken along line VI-VI of
Figure 5;. Figure 7 is a cross-sectional view taken along 20  line VII-VII
of Figure 5; Figure 8 is a cross-sectional view taken along line VIII-VIII
of Figure 5; and Figure 9 is a view similar to Figure 5, showing the
stringers as they are subjected to lateral pulling 25 forces. 



The present invention is particularly useful when embodied in a slide
fastener stringer such as shown in    Figure 4, generally indicated by the
numeral 10. The slide fastener stringer 10 comprises an elongete stringer
tape 11 including a longitudinal edge portion 12 having a marginal beaded
edge 13. The 5   longitudinal edge portion 12.supports thereon a series of
uniformly spaced coupling elements 14 (only one shown for clarity) made of
synthetic resin injection-- molded on the longitudinal edge portion 12
including the beaded edge 13. Each of the coupling elements 14 10
comprises a generally rectangular body having a pair of upper and lower
legs 15, 16 disposed one on each side of the longitudinal edge portion 12,
and a coupling projection 17 extending from the legs 15, 16 away from the
tape 11 beyond the beaded edge 13. The body of 15 the coupling element 14
also includes a rear tongue 18 of reduced width and thickness disposed on
the longitudinal edge portion 12 and extending from each of the legs 15, 16
away from the coupling projection 17, and a connecting portion 19 (Figure
5) extending through 20  an aperture 20 in the longitudinal edge portion 12
to interconnect the legs 15, 16. The rear tongues 18 serve to guide thereon
a slider (not shown) when the latter is moved to slide along the  



- 6 - coupling elements 14. The coupling projection 17 includes a pair of
integral superposed upper and lower coupling portions 21, 22 respectively
engageable with the upper and lower 5  coupling portions 21, 22 of a pair
of adjacent coupling elements 14, 14 on a co-operating like stringer 10, as
shown in Figure S. The upper coupling portion 20 vertically extends from
one side of the tape 11. toward the other side beyond the thickness of the
longitudinal 10 edge portion 13. The upper coupling portion 21 has a
narrowed neck portion 23 defined by recesses 24, 24 on opposite sides of
the coupling element 14, and a rounded head portion 25 contiguous to and
complementary in shape with the neck portion 23. The lower coupling 15
portion 22 has a substantially triangular shape in horizontal cross section
tapering away from the legs 15, 16 and terminating at an end of the head
portion 25 remote rom the neck portion 24. Thus the lower triangular
coupling portion 21 has a pair of support 20 wings 26, 26 extending
outwardly from the neck portion 24 in opposite.directions.  The wings 26
support thereon the head portions 25 of adjacent coupling elements 14
received in the recesses 24 when the opposed stringers 10, 10 are closed as
shown in Figure 25  5.  As shown in Figure 6, each of the support wings 26,
26 is slightly recessed to define jointly with the 



lower surface of the head portion 25 of the mating    - 7 - coupling
element 14, a space or clearance S which serves to allow the opposed
coupling elements 14, 14 to be smoothly brought into and out of
interdigitating engagement with each other. 5         The head portion 25
of the coupling projection 17 has an arcuate side surface which includes an
upper portion 27 bevelled at a suitable small angle such as 8 degrees to a
normal to the tape 11 to allow the coupling elements 14 to be easily
removed from the mold 10  cavities (not shown) during manufacture, and a
flat lower portion 28, called abutment surface hereafter, extending
perpendicularly to the tape 11.. As shown in Figure 6, the abutment surface
28 has an upper edge 28a extending in a central plane 29 1.5 transverse to
the stringer tape 11, and a lower edge 28b extending in a plane below the
beaded edge 13 of the longitudinal edge portion 12. The plane in which the
lower edge 28b extends is downwardly offset with respect to a lower surface
13a of the beaded edge 13 by 20  a distance substantially equal to or less
then half, and preferably one-third of the distance L between the lower
surface 13a and a lower surface 14a of the coupling element 14. If the
offset distance is larger than the half of the distance L, the lower
coupling 



25  portion 22 would fail to provide a mechanical strength enougth to
withstand a severe thrust applied perpendicularly to the tape 11 during
use. If the    8 lower edge 28b lies above the lower surface 12a of the
headed edge 12, then the results would be no more different than would-be
with the prior slide fastener stringer shown in Figures 1 to 3. 5
The coupling element 14 are produced by means of a mold. (not shown) having
a pair. of. co-operating mold halves constructed such that a mold parting
line PL extends along the lower edge 28b of the head's side surface 28, the
upper surface of the support wing 26,. 10  and the central plane 29 of the
stringer tape 11, as shown in Figure 6. Under no-load condition, the two
stringers 10, 10  are coupled together as shown in Figure 5 through 8 under
no-load condition in which the head portions 25 15  are recieved in the
recesses 24, 24 of the opposing coupling elements 14.  Upward and downward
movement of either coupling element 14 is substantially limited by the
support wings 26 extending beneath the head portions 25, despite the
clearances S provided above 20  the wings 26.  The support wings 26 prevent
the coupled stringers 10, 10 from disengaging by relative mevement of the
coupling elements 14 perpendicular to the 



general plane of the stringer tape 11. When lateral pulling forces F are
applied to the 25  coupled stringers 10, 10, the opposing coupling elements
14, 14 are brought into abutting engagement with each other at the rear of
the respective head    - 9 - portions 25 as shown in Figure 9.  The lateral
pulling forces F on the tapes 11, 11 are of f center with respect to the
lower edges 28b of the respective abutment surfaces 28 and generate
rotational forces on 5  the coupling elements 14, in the absence of the
flat abutment surfaces 28, would tend to bring about a flex condition of
the stringers 10, 10. However the extension of the flat abutment surfaces
28 from the central plane 29 of the tape 11 beyond the lower 10  surfaces
13a of the beaded edges 13, resists the flexed configuration of the
stringers 10, 10, in asmuch as the lateral pulling forces F tend to bring
the abutment surfaces 28, 28 of adjacent coupling elements 14, 14 flush
together. Another advantages provided by the 15 abutment surfaces 28 is
that relatively large contact areas between coupling elements 14 are
obtained.  It has been experimentally found that slide fasteners embodying
the stringers 10, 10 had a coupling strength resistant to both the laterall
pulling forces and the 20 vertical thrust, incrased almost .40 to 50 per
cent as 



greater as the couplingstrength of the slide fasteners shown in Figure 1.
Substantially the same results had been obtained even when the abutment
surface 28 was bevelled at the same angle to the bevelled upper 25  surface
27 of the head portion 25.    - 10 - C1aims: 1.. A slide fastener stringer
comprising: (a) a stringer tape having a longitudinal edge portion; 5
(b) a series of uniformly spaced coupling elements. mounted on and. along
said longitudinal edge portion, each said coupling element including a pair
of legs disposed astride said longitudinal edge portion, and a coupling
projection extending from said legs away from said tape 10 beyond said
longitudinal edge portion; and (c) said coupling projection having a pair
of integral superposed first and second coupling portions having different
shapes and respectively engageable with first and second   coupling
portions of a pair of adjacent 15 coupling elements on a co-operating like
stringer, said first portion extending from one side of said stringer tape
toward the other side beyond the thickness of said longitudinal edge
portion. 2. A slide fastener stringer according to claim 1, 20 said
longitudinal edge portion including a marginal beaded 



edge, said first portion terminating in a plane extending parallel to the
general plane of said tape beyond a surface of said beaded edges adjacent
to said second coupling portion. 25       3. A slide fastener stringer
according to claim 2, said plane of termination of said first coupling
portion being offset with respect to.said surface by a distance    - 11 -
less than half the distance between said surface and an outer surface of
said coupling projection extending on said. second coupling portion
parallel to the general. plane of said stringer tape. 5       4. A slide
fastener stringer according to claim 3, said-offset distance being
one-third of the distance between said surface and said outer surface. 5. A
slide fastener stringer according to claim 2,3 o 4 said first coupling
portion having a flat abutment surface 10 extending from said second
coupling portion perpendicularly to said stringer tape beyond said surface
of said beaded edge, and a bevelled surface contiguous to said abutment
surface and extending at a small angle to a normal to said stringer tape.
15       6. A slide fastener stringer according to claim 5, said abutment
surface having one edge extending in a central plane transverse to said
stringer tape and the other edge extending parallel to said one edge at a 



distance less than half the distance between said surface 20 and an outer
surface of said coupling projection extending on said second coupling
portion parallel to the general plane of said stringer tape. 7. A slide
fastener stringer according to claim 6, said first coupling portion having
a narrowed neck portion 25 extending from said legs, and a rounded head
portion contiguous to and complementary in contour with said neck portion,
said second coupling portion having a    - 12 - substantially triangular
shape tapering from said legs and terminating in an end of said. head
portion remote from said. neck portion, said triangular second coupling
portion including a pair of support wings extending outwardly from 5 said
neck portion in opposite directions, said abutment. surface extending only
around said head portion.    


