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Description
FIELD
[0001] The present inventions relates to devices and

methods of forming a closure between fabrics and/or oth-
er materials.

BACKGROUND

[0002] Fastening devices typically include two flexible
elongated components having teeth that are forced to
interlock and separate by moving a zipper pull along the
components. Although such fastening devices have long
been used to close and open various articles, such as
clothing and bags, such devices suffer from allowing lig-
uids and gases within the fastener, and are therefore,
not useful for conditions in which a fluid/wind resistant,
wind-proof, gas-tight and/or waterproof closure is desir-
able. Furthermore, existing closure systems may be per-
ceived as being old style, and thus, there is a need for
alternative devices that can provide a closure for various
types of articles. Accordingly, there is further need for
additional devices and/or assemblies for forming a clo-
sure. There is also the need for additional methods that
provide a closure.

SUMMARY

[0003] Among other things, one or more novel fasten-
ing members, sliders, stop blocks and/or top stops are
provided for forming a closure and/or a component there-
of. Closures described herein include a variety of fea-
tures, and the Detailed Description describes a number
of inventions.

[0004] In particular, the present invention provides a
fastening system according to claim 1.

[0005] Various embodiments of the present inventions
are set forth in the attached figures and in the detailed
description of the invention as provided herein and as
embodied by the claims. It should be understood, how-
ever, that this Summary does not contain all of the as-
pects and embodiments of the present inventions, is not
meant to be limiting or restrictive in any manner, and that
the inventions as disclosed herein is and will be under-
stood by those of ordinary skill in the art to encompass
obvious improvements and modifications thereto.
[0006] Additionaladvantages of the presentinventions
will become readily apparent from the following discus-
sion, particularly when taken together with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Several figures have been developed to assist
with understanding the present inventions. Following is
a brief description of the figures that illustrate the present
inventions and their various embodiments:
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Fig. 1 is a perspective view of a fastening member
in accordance with at least one embodiment of the
present inventions;

Fig. 2 is a plan view of a fastening member in ac-
cordance with at least one embodiment of the
present inventions;

Fig. 3 is a perspective view of the device shown in
Fig. 2;

Fig. 4 is an end side elevation view of a fastening
member in accordance with atleast one embodiment
of the present inventions;

Fig. 5 is a perspective view of the device shown in
Fig. 4;

Figs. 6A-6Q are end side elevation views of mated
fastening members in accordance with embodi-
ments of the present inventions;

Fig. 7 is a perspective view of a fastening member
in accordance with at least one embodiment of the
present inventions;

Fig. 8 is a perspective view of a fastening member
in accordance with at least one embodiment of the
present inventions;

Fig. 9 is a perspective view of a fastening system in
accordance with at least one embodiment of the
present inventions;

Fig. 10Ais a perspective view of a fastening member
in accordance with at least one embodiment of the
present inventions;

Fig. 10B is a perspective view of a fastening member
in accordance with at least one embodiment of the
present inventions;

Fig. 11Ais a lateral side elevation view of the device
shown in Fig. 10A;

Fig. 11B is a lateral side elevation view of the device
shown in Fig. 10B;

Fig. 12 is an end side elevation view of mated fas-
tening members in accordance with at least one em-
bodiment of the present inventions;

Fig. 13 is a perspective view of the mated fastening
members of Fig. 12;

Fig. 14 is an end side elevation view of mated fas-
tening members in accordance with at least one em-
bodiment of the present inventions;

Fig. 15 is a perspective view of the mated fastening
members of Fig. 14;

Fig.16 is an end side elevation view of a fastening
member in accordance with atleast one embodiment
of the present inventions;

Fig. 17 is a perspective view of the device shown in
Fig. 16;

Fig. 18 is an end side elevation view of mated fas-
tening members in accordance with at least one em-
bodiment of the present inventions;

Fig. 19 is an end side elevation view of mated fas-
tening members in accordance with at least one em-
bodiment of the present inventions;

Fig. 20 is a perspective view of the mated fastening
members of Fig. 19;
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Fig. 21 is a perspective view of one of the fastening
members of Fig. 19;

Fig. 22 is a perspective view of an insert shown in
Fig. 19;

Fig. 23 is a perspective view of mated fastening
members in accordance with at least one embodi-
ment of the present inventions;

Fig. 24 is an end side elevation view of one of the
fastening members of Fig. 23;

Fig. 25 is a perspective view of the device shown in
Fig. 24;

Fig. 26 is an end side elevation view of the other
fastening member of Fig. 23;

Fig. 27 is a perspective view of the device shown in
Fig. 26;

Fig. 28 is a perspective view of mated fastening
members in accordance with at least one embodi-
ment of the present inventions;

Fig. 29 is an end side elevation view of one of the
fastening members of Fig. 28;

Fig. 30 is a perspective view of the device shown in
Fig. 29;

Fig. 31 is a perspective view of a slider for use with
at least the fastening members shown in Fig. 23;
Fig. 32 is an end side elevation view of a multi-layer
fastening systeminaccordance with atleast one em-
bodiment of the present inventions;

Fig. 33 is a perspective view of the multi-layer fas-
tening system of Fig. 32;

Fig. 34 is a perspective view of a fastening member
shown in Figs. 32 and 33;

Fig. 35 is a perspective view of another fastening
member shown in Figs. 32 and 33;

Fig. 36 is a perspective view of stacked mating sur-
faces in accordance with at least one embodiment
of the present inventions;

Fig. 37 an end side elevation view of one of the fas-
tening members of Fig. 36;

Fig. 38 is a perspective view of the device shown in
Fig. 37;

Fig. 39 is a perspective view of a slider in accordance
with at least one embodiment of the present inven-
tions;

Fig. 40 is a perspective view of a slider and fastening
members in accordance with at least one embodi-
ment of the present inventions;

Fig. 41 is an end side elevation view of the devices
shown in Fig. 40;

Fig. 42 is a perspective view of a slider in accordance
with at least one embodiment of the present inven-
tions;

Fig. 43 is a perspective view of separated slider por-
tions of the slider shown in Fig. 42;

Fig. 44 is a perspective view of a slider in accordance
with at least one embodiment of the present inven-
tions;

Fig. 45is a perspective view of a slider in accordance
with at least one embodiment of the present inven-
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tions;

Fig. 46 is a perspective view of a slider in accordance
with at least one embodiment of the present inven-
tions;

Fig. 47 is an end side elevation view of the device
shown in Fig. 46;

Fig. 48 is a perspective view of an insert member for
use with the slider shown in Figs. 46 and 47;

Fig. 49 is an end side elevation view of the device
shown in Fig. 48;

Figs. 50 and 51 are perspective views of a slider and
pull tab system in accordance with at least one em-
bodiment of the present inventions;

Fig. 52 is a perspective view of a pin for use with the
device shown in Figs. 50 and 51; Fig. 53 is a per-
spective view of another pin for use with the device
shown in Figs. 50 and 51;

Fig. 54 is a side elevation view of a slider and stop
block in accordance with at least one embodiment
of the present inventions;

Figs. 55 and 56 are perspective views of the devices
shown in Fig. 54;

Fig. 57 is a perspective view of a fastening system
that includes a top stop having separable portions in
accordance with at least one embodiment of the
present inventions;

Fig. 58 is a perspective view of a fastening system
in accordance with at least one embodiment of the
present inventions;

Figs. 59 and 60 are perspective views of a portion
of the fastening system shown in Fig. 58;

Figs. 61 and 62 are perspective views of a fastening
system in accordance with at least one embodiment
of the present inventions;

Fig. 63 is an end side elevation view of a fastening
system in accordance with atleast one embodiments
of the present inventions;

Fig. 64 is a perspective view of the fastening system
shown in Fig. 63; and

Fig. 65 is a perspective view of a motorized slider in
accordance with at least one embodiment of the
present inventions.

[0008] While the following disclosure describes the in-
ventions in connection with those embodiments present-
ed, one should understand that the inventions are not
strictly limited to these embodiments. Furthermore, one
should understand that the drawings are not necessarily
to scale, may include exaggerated features, and that in
certain instances, the disclosure may not include details
which are not necessary for an understanding of the
present inventions, such as conventional details of fab-
rication and assembly.

DETAILED DESCRIPTION

[0009] This Detailed Description, in combination with
the associated drawings, describes numerous inven-
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tions.

[0010] Referring now to Fig. 1, a fastening member
100 is shown, wherein the fastening member 100 in-
cludes a tail portion 104, a head portion 108, and a tran-
sition portion 112 located between the tail portion 104
and the head portion 108. The head portion 108 includes
a front side 116 and a backside 120. The front side 116
includes a mating surface 124 that typically includes one
or more tongue and groove structures 128 for releasably
interlocking with corresponding tongue and groove struc-
tures of another mating surface (not shown). In accord-
ance with at least one embodiment of the present inven-
tions, the tail portion 104 includes an uneven edge 132.
For example, the uneven edge 132 may be crenulated,
scalloped, etc. An uneven edge 132 at least provides for
a more flexible closure once the fastening member is
attached to an article, such as by gluing, sewing, welding,
etc.

[0011] Referring now to Figs. 2 and 3, and in accord-
ance with at least one embodiment of the present inven-
tions, a fastening member 200 is shown that includes
perforations 204 in its tail portion 104. In addition, if de-
sired, the head portion 108 may also include perforations
204. The perforations 204 preferably penetrate the ma-
terial forming the fastening member 200 in an orientation
that is substantially perpendicular to a longitudinal axis
LA-LA of the fastening member 200. Although shown as
substantially circular in shape, the perforations 204 may
be different shapes, such as oval, rectangular, etc. Fur-
thermore, the perforations 204 may be slits. Fastening
members 200 having perforations 204 are suitable for
use in a variety of articles, including closures for gym
bags, closures for scuba equipment bags, closures for
beach gear bags, etc. The perforations 204 in the tail
portion 104 improve closure flexibility, and bonding of the
tail portion 104 to the article. In addition, perforations 204
in head portion 108 can allow the article to drain, thereby
reducing the weight of the article, and/or improving the
drying capacity of the article and/or the contents within
the article.

[0012] Referring now to Figs. 4 and 5, and in accord-
ance with at least one embodiment of the present inven-
tions, a fastening member 400 is shown that includes
one or more longitudinally extending lumens or longitu-
dinal voids 404. The longitudinal voids 404 may be dif-
ferent shapes, such as oval, rectangular, triangular, hex-
agonal, etc. The longitudinal voids 404 are preferably
extruded or molded into the profile or fastening member
400 as the fastening member 400 is made. The longitu-
dinal voids 404 can improve flexibility of the closure. Al-
ternatively, the longitudinal voids 404 can be used to ap-
ply air or hydraulic pressure or fluids to the mating surface
124 and/or other portions of the fastening member. For
example, a small hand pump could be used to provide
air pressure to the mating surface 124. As another ex-
ample, a warm fluid can be pumped through the longitu-
dinal voids to maintain thermal properties of one or more
portions of the fastening member 400 in cold conditions.
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Alternatively, one of the longitudinal voids 404 can be
used to provide fluids for hydration of a person, or to
provide a cooling liquid to a portion of a person’s body.
In addition, the longitudinal voids 404 can be used to
introduce other materials into the fastening member 400,
such as fibers for strength, wiring, fiber optics, etc.
[0013] The longitudinal voids 404 can be formed
through extrusion; however, injection molding and other
processes can also be used to form the voids 404. In
addition, to the voids 404, pultrusion techniques may be
used to introduce and/or assist in the incorporation of a
different longitudinally oriented material (e.g., fibers)
within the fastening member 400.

[0014] Referring now to Figs. 6A-6Q, a series of inter-
locked fastening members are shown that include a va-
riety of inventive transition portion features. As noted
above, the transition portion 112 is located between the
tail portion 104 and the head portion 108. In as leastsome
embodiments, the transition portion provides a spring-
like device that assists in preventing accidental or un-
wanted separation of the mating surfaces of the inter-
locked fastening members. Such structure increases the
crosswise pull strength of the interlocked fastening mem-
bers, thereby decreasing the likelihood that the mating
surfaces will experience unwanted disengagement when
the interlocked mating surfaces are twisted, pulled,
and/or pushed during normal usage conditions. In addi-
tion, in at least some embodiments, the transition portion
includes functional structure for diverting fluid flow from
the mating surfaces. In addition, it at least some embod-
iments, the fastening members include one or more spa-
tial features for improving the quality of the extruded fas-
tening member.

[0015] Referring now to Fig. 6A, a pair of interlocked
fastening members 604 is shown. The transition portions
112 of the fastening members 604 include a substantially
crenellated pattern 608, including one or more substan-
tially arced rectangular teeth 612 and substantially arced
rectangular gaps 616. When a tensile force T is applied
to each fastening member 604, the transition portion 112
flexes before the interlocking mating surfaces 124 begin
to disengage, thereby improving the performance of the
closure whenin use. Similarly, when a compression force
Cr is applied to each fastening member, the transition
portion flexes inward, again improving the performance
of the interlocking mating surfaces when in use. In addi-
tion, the substantially rectangular arced teeth 612 and
substantially arced rectangular gaps 616 are sized to
have a similar unit thickness Dt, wherein the incorpora-
tion of these unit thickness Dt within the transition portion
improve the extrusion process to provide a more even
manufacturing process. That is, in general, an extrusion
process is conducted by extruding molten plastic from a
die. Because of the lack of flow restrictions, areas within
the die of larger cross-sectional openings typically be-
have such that more molten plastic is extruded from the
larger cross-sectional areas as compared to the areas
having relatively smaller cross-sectional areas. By main-
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taining a substantially similar unit thickness Dt within the
transition zone, a higher quality and/or more cost effec-
tive extrusion process is realized. The unit thickness Dt
can also be used for elements of the tail portion 104 and
head portion 108.

[0016] Referring now to Fig. 6B, another embodiment
of a pair of interlocked fastening members 620 is shown,
wherein the fastening members include a longitudinal
transition void 624. The longitudinal transition void 624
extends substantially the longitudinal length of the fas-
tening members 620 within the transition portion 112,
and serves, at least in part, to provide a similar unit thick-
ness Dt to the elements forming the transition portion
112. For the embodiment shown in Fig. 6B, the longitu-
dinal transition void 624 comprises a substantially trian-
gular shape in cross-section.

[0017] Referring now to Fig. 6C, another embodiment
of a pair of interlocked fastening members 628 is shown,
wherein the fastening members 628 include a longitudi-
nal transition void 624, and a set of gaps 616 to assist in
isolating the mating surfaces from a tensile force Tg, com-
pression force Cg, or fluid flow.

[0018] Referring now to Fig. 6D, another embodiment
of a pair of interlocked fastening members 632 is shown,
wherein the fastening members 632 include a plurality
of longitudinal transition voids 624, and a set of gaps 616
to assist in isolating the mating surfaces from a tensile
force Tg, compression force Cg, or fluid flow. For the em-
bodiments shown in Fig. 6D, the longitudinal transition
voids 624 vary in cross-sectional size and are substan-
tially circular in cross-sectional shape, although as those
skilled in the artwill appreciate, other shapes can be used
and are considered to be encompassed within the scope
of the inventions and this description.

[0019] Referring now to Fig. 6E, another embodiment
of a pair of interlocked fastening members 636 is shown,
wherein the fastening members include a longitudinal
transition void 624, the longitudinal transition void 624
comprising a substantially circular shape in cross-sec-
tion.

[0020] Referring now to Fig. 6F, another embodiment
of a pair of interlocked fastening members 640 is shown,
including a plurality of substantially arced rectangular
teeth 612 and substantially arced rectangular gaps 616.
The plurality of substantially arced rectangular teeth 612
and substantially arced rectangular gaps 616 of Fig. 6F
are oriented in afirst direction, such as in aforward facing
direction similar to the tongue and groove structures 128
of the respective head portions 108.

[0021] Referring to Fig. 6G, another embodiment of a
pair of interlocked fastening members 644 are shown,
including a plurality of substantially arced rectangular
teeth 612 and substantially arced rectangular gaps 616.
The sizing and number of the plurality of substantially
arced rectangular teeth 612 and substantially arced rec-
tangular gaps 616 of fastening member 644 varies from
that of fastening member 640. Accordingly, the embod-
iments of the presentinventions include all possible mod-
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ifications encompassed within the scope of the disclosure
and/or claims.

[0022] Referring now to Fig. 6H, another embodiment
of a pair of interlocked fastening members 648 is shown.
The fastening members 648 include a longitudinally ex-
tending split 652 that passes from the exterior 656 of the
transition portion 112 to an enlarged interior area 660.
As with the fastening members shown in Figs. 6A, 6C,
6D, 6F, and 6G, the fastening members 648 accommo-
date the application of a tensile force T without neces-
sarily causing the mating surfaces 124 to disengage.
[0023] Referring now to Fig. 61, another embodiment
of a pair of interlocked fastening members 664 is shown.
The transition portion 112 of the fastening member 664
includes a curved portion 668 that can elongate in a di-
rection perpendicular to the longitudinal axis of the fas-
tening members 664. The amount of possible extension
can be adjusted by using more curves or a sharper angled
curved portion 668. For example, the amount of possible
elongation available to fastening members 664 is less
than the amount shown in fastening members 672 of Fig.
6J. Furthermore, stiffening of the curved portion 668 can
be provided by forming the curved portion 668 of blocked
portions 676, as shown in fastening members 678 of Fig.
6K. It is further noted that by comparison of Figs. 6l and
6J, the curved portion 668 of the transition portion 112
can be seen engaging a top 680 of foot member 684, as
shown in Fig. 61, or a base 688 of foot member 684, as
shown in Fig. 6J, where the foot member 684 includes
an interior side 692 that contacts a tongue of the tongue
and groove structures 128. The difference in location of
the connection between the curved portion 668 and the
footmember 684 influences the point of where the tensile
force is applied at the mating surface 124. It is further
noted that the valleys within the curved portions 668 pro-
vide a flow diversion for fluids around the mating surfaces
124.

[0024] Referring now to Fig. 6L, another embodiment
of a pair of interlocked fastening members 696 is shown.
Fastening member 696 includes a more rounded sub-
stantially arced rectangular teeth 612 and substantially
arced rectangular gaps 616 as compared to those shown
in Fig. 6G. Similarly, for fastening members 700 shown
in Fig. 6M, the cross members 704 are more rounded
than those shown in Fig. 6H.

[0025] Referring now to Figs. 6N-6Q, additional fas-
tening members 708, 712, 716 and 720 are shown,
wherein the substantially arced rectangular gaps 616 of
the transition portions 112 provide flow diversion from
the mating surfaces 124. For fastening member 708 and
712 shown in Fig. 6N and 60, respectively, the substan-
tially arced rectangular teeth 612 on a front side 116 of
the fastening member are located opposite the substan-
tially arced rectangular gaps 616 on the backside 120 of
fastening member 708. For fastening members 716
shown in Fig. 6P and fastening members 720 shown in
Fig. 6Q, the substantially arced rectangular teeth 612 on
a front side 116 of the fastening member are located op-
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posite the substantially arced rectangular teeth 612 on
the backside 120 of fastening member 716. In addition,
for fasteningmember 720 of Fig. 6Q, the transition portion
112 connects to the foot member 684 near a base 688
of the foot member 684, while for fastening member 716
of Fig. 6P, the transition portion 112 connects to the foot
member 684 in line with the tail portion 104.

[0026] Referring now to Fig. 7, and in accordance with
at least one embodiment of the presentinventions, a fas-
tening member 740 is shown that includes at least two
different finishes on its exterior surface 744. More par-
ticularly, a glossy surface texture is preferably used within
the area of the mating surface 124, while a matte fmish
is used at the tail portion 104, the transition portion 112,
and/or another area of the head portion 108. Varying the
surface texture at different portions of the fastening mem-
ber 740 provides greater performance for the overall clo-
sure. For example, a glossy surface texture along the
surface of the tongue and groove structures 128 of the
mating surface 124 provides added protection against
water/gas leakage, while having a matte finish along the
backside 120 of the head portion 108 provides improved
frictional interaction between a slider and the head por-
tion 108.

[0027] Referring now to Fig. 8, and in accordance with
at least one embodiment of the presentinventions, a fas-
tening member 800 is shown that includes tractioning
features to provide increased engagement between op-
posing mating surfaces 124 of two interlocked fastening
members 800. More particularly, and by way of example
and not limitation, ridge and valleys 804 are provided
along at least a portion of the mating surfaces 124 for
frictional engagement between two fastening members
800. As shown in Fig. 8, the ridge and valleys 804 are
shown along substantially the top 808 of the tongues 812
of the tongue and groove structures 128. The ridge and
valleys 804 are aligned with their long axis preferably
substantially perpendicular to the longitudinal axis LA-
LA of the fastening member 800. When two mating sur-
faces of fastening members 800 are interlocked, the ridge
and valleys 804 of a first fastening member 800 engage
the tongue and groove structures 128 of the second fas-
tening member 800, thereby preventing or limiting longi-
tudinal movement or slipping of the first fastening mem-
ber 800 relative to the second fastening member 800.
The ridge and valleys 804 may extend along the entire
longitudinal length of the mating surfaces 124, or only
extend along a portion of the longitudinal length of the
mating surfaces. For example, areas having ridge and
valleys 804 may be spaced apart. In accordance with at
leastone embodiment, the grooves of a second fastening
member include ridge and valleys 804 that engage the
ridge and valleys along the top 808 of the tongues 812
of a first fastening member 800. In accordance with at
least one embodiment, a first fastening member includes
one or more tongue and groove structures 128 that com-
prise a glossy surface finish, and one or more tongue
and groove structures 128 that comprise the ridge and
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valleys 804. For such a configuration, a second fastening
member preferably includes one or more tongue and
groove structures 128 that comprise a glossy surface for
contacting the tongue and groove structures 128 of the
first fastening member that have a corresponding glossy
surface finish. In addition, one or more tongue and groove
structures 128 of the second fastening member prefera-
bly comprise ridge and valleys 804 for contacting and
frictionally engaging the tongue and groove structures
128 of the first fastening member that have correspond-
ing ridge and valleys 804 surface texturing. Thus, a va-
riety of configurations are possible and are encompassed
within the scope of the present inventions.

[0028] Referring now to Fig. 9, and in accordance with
at least one embodiment of the present inventions, fas-
tening members 900 are shown that include a surface
texturing 904 on the backside 120 of the head portion
108. In at least one embodiment, the surface texturing
enhances interaction or gripping of the fastening member
900 within a stop block 908. Thus, a textured surface 904
applied to the backside 120 of fastening member 900
interacts with the stop block 908 and provides gripping
action that may otherwise only be provided by the stop
block itself. In at least one embodiment, the surface tex-
turing 904 comprises ridge and valleys 912 having a long
axis oriented preferably substantially perpendicular to
the longitudinal axis LA-LA of the fastening member 900.
The surface texturing 904 may extend down the entire
longitudinal length of the backside 120 of the head portion
108, or only extend down a portion of the longitudinal
length of the backside 120 of the head portion 108. For
example, the backside 120 ofthe head portion 108 having
surface texturing 904 may be only located in area near
the end of one of the fastening member 900 to engage
the stop block 908, as shown in Fig. 9. The surface tex-
turing 904 may be formed when the fastening member
900 is extruded, or alternatively, it may be formed after
extrusion, such as by using a tool that is applied to the
backside 120 of the head portion 108. In yet another al-
ternative, the surface texturing 904 may be added by
applying (such as by gluing or welding) a separate mem-
ber to the head portion 104, wherein the separate mem-
ber comprises the surface texturing 904.

[0029] Referring now to Figs. 10A and 11A, and in ac-
cordance with at least one embodiment of the present
inventions, fastening member 1000 includes a plurality
of transversely oriented penetrating slits 1004; that is, at
least some of the slits 1004 fully penetrate at least one
of the tail portion 104, head portion 108 or transition por-
tion 112. In at least one embodiment, the slits 1004 are
oriented substantially perpendicular to the longitudinal
axis LA-LA of the fastening member 1000. The slits 1004
increase the flexibility of the fastening member 1000. In
addition, for the slits 1004 that are allowed to fully pen-
etrate at least one of the tail portion 104, head portion
108 or transition portion 112, then those slits also will
provide a means for ventilating the article to which the
fastening member 1004 is associated with. In at least
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one embodiment, the slits 1004 in the fastening member
may be cut completely through the tail portion 104, head
portion 108 and transition portion 112, and then the fas-
tening member is restructured during the installation of
the fastening member 1000 in the article to which it is
associated with.

[0030] Referring now to Figs. 10B and 11B, fastening
member 1000’ includes a plurality of transversely orient-
ed partially penetrating slits 1004’; that is, none of the
slits 1004’ fully penetrate the tail portion 104, head portion
ortransition portion 112. Furthermore, the slits 1004’ may
be limited to only certain portions of the fastening member
1000’. For example, as shown in Fig. 10B, the slits 1004’
are limited to the head portion 108 and transition portion
112, and are not extended into the tail portion 104. The
slits 1004’ increase the flexibility of the fastening member
1000'.

[0031] Referringnow toFigs. 12 and 13, and in accord-
ance with at least one embodiment of the present inven-
tions, fastening members 1200a and 1200b are shown
that include one or more wires or electrical contacts
1204a and 1204b, respectively, extending at least a por-
tion of the longitudinal length L of the fastening members
1200a and 1200b. As shown in Figs 12 and 13, the con-
tacts 1204a and 1200b are located along a surface the
tongue and groove structures 128 of the mating surfaces
124. When the two fastening members 1200a and 1200b
are interlocked, the contacts 1204a from a first fastening
member 1200a communicate with counterpart contacts
1204b from the second fastening member 1200b. Thus,
when the fastening members 1200a and 1200b are in-
terlocked, the contacts 1204a and 1204b allow for elec-
tromagnetic radiation (e.g., electrical energy, radio
waves, light, etc.) to be transferred from one fastening
member 1200a to another fastening member 1200b.
[0032] Referring now to Figs. 14 and 15, a modified
version of the previously described fastening members
1200a, 1200b is shown. More particularly, fastening
members 1220a and 1220b include one or more wires
or electrical contacts 1224a and 1224b, respectively, ex-
tending within at least a portion of the longitudinal length
L of the fastening members 1220a and 1220b. As seen
in Figs. 14 and 15, the electrical contacts 1224a and
1224b reside within the head portion 104, such as within
a tongue of the tongue and groove structures 128. For
such an arrangement, a contact bar can be provided in
a stop block or other structure for interconnecting the
electrical contacts 1224a and 1224b. Thus, wiring or an-
other electromagnetic radiation conveyance structure
can be incorporated within or surficially exposed into one
or more the interlocking fastening members. As but one
example, the tail portion 104 of a fastening member can
have a woven fiber inlayed invisibly under its surface to
provide strength, while the mating surface has wiring
mounted above or within the tongue and groove struc-
tures 128 to provide a direct wiring contact that electro-
magnetically communicates with corresponding wiring
from the interlocking fastening member. As another ex-
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ample of a military or law enforcement application, bal-
listic protective fabrics can be used within the article, with
fiber optics or other communication elements residing
within the mating surfaces 124 of the closure of the article
to provide a communication link between a soldier’s
headset and a communication system or other device
attached or interconnected elsewhere to the soldier’s
body.

[0033] Referring now to Figs. 16 and 17, and in accord-
ance with at least one embodiment of the present inven-
tions, fastening member 1600 is shown that comprises
structure for resisting disengagement from a correspond-
ing fastening member 1600 when under the influence of
tensile or compression forces in a direction transverse
to the longitudinal axis LA-LA of the fastening members
1600. The fastening member 1600 is intended to be used
with an identical fastening member 1600, or with a fas-
tening member whose mating surface 124 is similar in
geometry to fastening member 1600. In general, the mat-
ing surface 124 of fastening member 1600 has relatively
larger tongue and groove structures 128 that help stabi-
lize and prevent premature disengagement of the mating
surfaces 124. In addition, the fastening member 1600
includes a rotation preventer that assists in maintaining
the interlocked position of the mating surfaces 124 when
the interlocked mating surfaces experience a tensile
force or compression force that is transverse to the lon-
gitudinal axis LA-LA of the fastening members 1600, be-
cause the geometry of the mating surfaces 124 tend to
keep the tips of the tongues of the tongue and groove
structures 128 interlocked.

[0034] The fastening member 1600 includes a head
portion 108 including a front side 116 and a backside
120. The front side 116 includes mating surface 124 com-
prising a plurality of tongue and groove structures 128,
wherein an outermost tongue 1604 includes a rotational
preventer 1608 comprising an extension 1612 having a
sloping terminal surface 1616. In at least one embodi-
ment, the sloping terminal surface 1616 defines a sloping
terminal surface plane 1620 extending from the sloping
terminal surface 1616, wherein the sloping terminal sur-
face plane 1620 intercepts a backside plane 1624 at an
angle ¢, where the backside plane 1624 is coplanar with
the exterior surface 1628 of the backside 120. In accord-
ance with at least one embodiment, ¢ is preferably less
than 90 degrees, and more preferably, ¢ is between about
55 to 75 degrees, and more preferably yet, ¢ is between
about 60 to 70 degrees. It is noted that a number of em-
bodiments of the present inventions described herein
may optionally include the rotational preventer 1608, and
this feature has been identified by its reference number
in the various figures. Accordingly, the rotational prevent-
er 1608 and the geometry described within this para-
graph are applicable as an option and/or in combination
with numerous other inventive aspects described herein.
[0035] In atleast one embodiment, the tail portion 104
comprises a planar surface 1632 that is substantially par-
allel to the backside plane 1624. In addition, in at least
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one embodiment, the transitional portion 112 includes an
interior transitional surface 1636 having a height H,
wherein the interior transitional surface 1636 is substan-
tially parallel to the sloping terminal surface 1616. The
interior transitional surface 1636 corresponds to an in-
nermost groove surface of the plurality of tongue and
groove structures 128. In at least one embodiment, the
tail portion 104 includes a tail upper surface 1640 and a
tail lower surface 1644. The tail upper surface 1640 is
substantially parallel to the tail lower surface 1644. In
addition, the tail upper surface 1640 is spaced apart from
the tail lower surface 1644 to define a tail thickness T,
where the tail thickness T is less than the height H of the
interior transitional surface 1636.

[0036] Forthe embodiment shown in Figs. 16 and 17,
alower tail plane 1648 coplanar with the tail lower surface
1644 and extending from the tail lower surface 1644
through the head portion 108 intercepts the sloping ter-
minal surface 1616 at the angle ¢, where ¢ is defined as
above the lower tail plane 1648 (that is, toward the front
side 116 of the head portion 108). In at least one embod-
iment, the backside plane 1624 is substantially parallel
to the lower tail plane 1648. As best seen in Fig. 16, the
outermost tongue 1604 has at least one tip 1652, and a
tip plane 1656 coplanar with an underside surface 1660
of the atleast one tip 1652 intersects the sloping terminal
surface 1616 at an angle 6 when the tip plane 1656 is
extended through the outermost tongue 1604, wherein
6 is measured below the tip plane 1656. In at least one
embodiment, 6 is preferably between about 85 to 95 de-
grees.

[0037] Referring still to Fig. 16, and in accordance with
at least one embodiment of the present inventions, the
tail portion 104 of the fastening members 1600, as well
as the other fastening members described herein, may
optionally include a tapered terminal surface 1664. The
tapered terminal surface 1664 may face up or down. As
shown in Fig. 16, the tapered terminal surface 1664 al-
lows for an even integration of the fastening member
1600 with a panel 1668 of the article to which the fasten-
ing member 1600 is to be attached. For example, the
tapered terminal surface 1664 may be bonded to panel
1668, thereby providing a smooth transition between the
tail portion 104 and the panel 1668, particularly if the
panel includes a matching slope surface 1672 for attach-
ment to the tapered terminal surface 1664 of fastening
member 1600. As those skilled in the art will appreciate,
other techniques may be used to attach fastening mem-
bers to various articles, including but not limited to, gluing,
welding, fastening, molding, etc. The tapered terminal
surface 1664 provides advantages for at least some of
these techniques.

[0038] As shown in Fig. 17, the tail portion 104 of the
various fastening members described herein may alter-
natively comprise a tip 1676 that includes twin sloped
surfaces 1680. Again, the twin sloped surfaces 1680 of
tip 1676 can aid in the installation of the fastening mem-
ber into various articles, such as garments.
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[0039] ReferringnowtoFig. 18, andinaccordance with
at least one embodiment of the present inventions, a fas-
tening member is shown as an interlocked pair compris-
ing identical fastening members 1800a and 1800b. Each
fastening member includes a plurality of tongues that fur-
ther include a plurality of tips. By way of example and not
limitation, for fastening member 1800a, first tongue
1804aincludes uppertip 1812aand lowertip 1816a. Sim-
ilarly, second tongue 1808a includes uppertip 1820a and
lower tip 1824a. These structure interlock with fastening
member 1800b. Fastening member 1800b includes first
tongue 1804b that includes upper tip 1812b and lower
tip 1816b. Similarly, second tongue 1808b includes upper
tip 1820b and lower tip 1824b. By providing more than
one tip on each tongue, there is an increased travel path
for fluid leakage to occur through the interlocked mating
surfaces 124. In addition, there is an increase in the in-
terlocking strength of the mating surface 124 when ex-
periencing an unwanted disengagement force, such as
a tensile force applied in a direction transverse to the
longitudinal axis of the fastening member 1800.

[0040] ReferringnowtoFigs.19-22,andinaccordance
with at least one embodiment of the present inventions,
a fastening system 1900 is shown that comprises a first
fastening member 1600 and a second fastening member
1904. The second fastening member 1904 includes a
mating surface 124 that releasably interlocks with mating
surface 124 of fastening member 1600. In addition, sec-
ond fastening member 1904 includes a backside 120 that
features a receptacle 1908 for receiving an insert 1912.
In accordance with at least one embodiment of the in-
vention, the receptacle 1908 comprises a groove 1916
that is adapted for interlockingly receiving a tongue 1920
of the insert 1912. The insert 1912 may be a variety of
structures. By way of example and not limitation, the in-
sert 1912 may comprise one or more of a reflector, a fluid
conveyance conduit, a wire, a communication element,
a bumper, and a decorative insert. Such inserts 1912
have application for use with a closure that is associated
with an article, such as a jacket. When used with a jacket
or other applicable article, the closure may be opened
and closed with a slider.

[0041] ReferringnowtoFigs.23-27,andinaccordance
with at least one embodiment of the present inventions,
afastening system 2300 is shown thatincludes a plurality
of releasably interlocking mating surfaces. More partic-
ularly, as best seen in Figs. 24 and 25, the fastening
system 2300 includes a first fastening member 2304 in-
cluding a head portion 2308 having a primary mating sur-
face 2312 on a first or front side 2316 and a secondary
mating surface 2320 on a second or backside 2324. In
addition, as best seen in Figs. 26 and 27, the first fasten-
ing member 2304 is received within a second fastening
member 2328 that includes a forked head portion 2332.
The forked head portion 2332 includes a first interior side
2336 having a first interior mating surface 2340 and an
opposing second interior side 2344 having a second in-
terior mating surface 2348. The head portion 2308 of the



15 EP 2 091 374 B1 16

first fastening member 2304 is adapted for being releas-
ably interlocked in the forked head portion 2332 of the
second fastening member 2328. In so doing, the primary
mating surface 2312 of the head portion 2308 releasably
interlocks with the first interior mating surface 2340 of
the forked head portion 2332, and the secondary mating
surface 2320 of the head portion 2308 releasably inter-
locks with the second interior mating surface 2348 of the
forked head portion 2332.

[0042] Referringnow to Figs.28-30, andin accordance
with at least one embodiment of the present inventions,
a fastening system 2800 is shown that includes first fas-
tening member 2304 and a second fastening member
2804 having a forked head portion 2308 that includes a
void space 2812. Similar to forked head portion 2332 of
second fastening member 2328, and as bestseenin Figs.
29 and 30, the forked head portion 2808 of second fas-
tening member 2804 includes a first interior side 2336
having a first interior mating surface 2340 and an oppos-
ing second interior side 2344 having a second interior
mating surface 2348. In addition, an interior pocket 2816
is located adjacent the first and second interior mating
surfaces 2340, 2348. When the head portion 2308 is in-
terlocked within the forked head portion 2808, the interior
pocket 2816 is bound by lateral head surface 2820 of
head portion 2308 to form the void space 2812. The void
space 2812 of the fastening system 2800 can serve sev-
eral purposes, including providing increased bending
qualities and flexibility to the interlocked first and second
fastening members 2304, 2804. In addition, the void
space 2812 may be pressure tested to document an air-
tight (or liquid tight) closure, and/or monitored for liquid
or gas leakage. In addition, the void space 2812 can
serve as a conduit for a fluid.

[0043] Referring now to Fig. 31, a slider 3100 for use
with the fastening system 2300 and 2800 is shown. The
slider 3100 generally includes an opening end 3104 and
aclosingend 3108. In use, and as described for fastening
system 2300, the head portion 2308 of first fastening
member 2304 is inserted into a first side 3112 of the slider
3100, and the forked head portion 2332 of the second
fastening member 2328 is inserted into a second side
3116 of the slider 3100. As the head portion 2308 and
forked head portion 2332 pass through the interior 3120
of the slider 3100, the mating surfaces of the first and
second fastening members 2304 and 2328 are brought
into interlocking engagement when the slider 3100 is
moved in a closing direction. Similarly, when the slider
3100 is moved in an opening direction, the first fastening
member 2304 is disengaged from the second fastening
member 2328.

[0044] Referringnow to Figs. 32-35, andin accordance
with at least one embodiment of the present inventions,
a multi-layer fastening system 3200 is shown that in-
cludes a plurality of releasably interlocking mating sur-
faces. More particularly, the multi-layer fastening system
3200 includes first and second fastening members
3400a, 3400b, as well as cap member 3500a and base
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member 3500b.

[0045] As best seen in Fig. 34, the first and second
fastening members 3400 include a head portion 3404
having a primary mating surface 3408 on a front side
3412, and a secondary mating surface 3416 on a back-
side 3420. In addition, the head portion 3404 also has
an extension 3424 that includes a tertiary mating surface
3428.

[0046] As best seen in Fig. 35, the cap member and
base member 3500 have a first cap/base mating surface
3504 and a spaced apart second cap/base mating sur-
face 3508.

[0047] With reference againto Figs. 32 and 33, the first
cap mating surface 3504a is adapted to releasably inter-
lock with the first primary mating surface 3408a of the
firstfastening member 3400a, and the second cap mating
surface 3508a adapted to releasably interlock with the
second primary mating surface 3408b of the second fas-
tening member 3400b. The base member 3500b includes
a first base mating surface 3504b adapted to releasably
interlock with the first secondary mating surface 3416a
of thefirstfastening member 3400a, and the second base
mating surface 3508b is adapted to releasably interlock
with the second secondary mating surface 3416b of the
second fastening member 3400b. Finally, the tertiary
mating surface 3428a of the first fastening member
3400a is adapted to releasably interlock with the tertiary
mating surface 3428b of the second fastening member
3400b, thereby forming an intermediate seal 3204. Upon
assembly, the cap member 3500a bounds the interme-
diate seal 3204 on afirst side 3208, and the base member
3500b bounds the intermediate seal 3204 on a second
side 3212. Furthermore, upon assembly, a first void
space 3216 is formed between the intermediate seal
3204 and an interior side 3220 of the cap member 3500a.
In addition, a second void space 3224 is formed between
the intermediate seal 3204 and an interior side 3228 of
the base member 3500b. The void spaces 3216 and 3224
of the fastening system 3200 can serve several purpos-
es, including allowing one or both of the void spaces 3216
and 3224 to be pressure tested to document an airtight
(or liquid tight) closure, and/or monitored for liquid or gas
leakage. In addition, one or both the void spaces 3216
and 3224 can serve as a conduit for a fluid, such as water,
or one or both the void spaces 3216 and 3224 canreceive
another material, such as a sealant.

[0048] ReferringnowtoFigs.36-38, andinaccordance
with at least one embodiment of the present inventions,
another multi-layer fastening system 3600 is shown that
includes a plurality of releasably interlocking mating sur-
faces. More particularly, the multi-layer fastening system
3600 includes a plurality of members having interlocking
mating surfaces that can be arranged in a stacked man-
ner.

[0049] As depicted in Fig. 36, the multi-layer fastening
system 3600 includes two fastening members 2304 that
are stacked and interconnected by fastening member
3700. As best seenin Figs. 37 and 38, fastening member
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3700 includes a forked head portion 3704 that includes
a first fork member 3708 having a first interior side 3712
and an exterior side 3716, wherein the first interior side
3712 includes a first interior side mating surface 3720,
and the exterior side 3716 includes an exterior side mat-
ing surface 3724. In addition, the forked head portion
3704 includes a second fork member 3728 having a sec-
ond interior side 3732 including a second interior side
mating surface 3736. The backside 3738 of the second
forked member 3728 does not have a mating surface,
although if desired, a mating surface can be provided on
the backside 3738 for allowing an additional fastening
member to be attached to the backside 3738. For the
embodiment depicted in Figs. 36-38, an interior pocket
3740 s also present (although such a feature is optional)
that allows for formation of a void space 3604 when as-
sembled as shown in Fig. 36.

[0050] For the multi-layer fastening system 3600
shown in Fig. 36, the two tail portions 104 that are aligned
ontheright side of the page are associated with fastening
members 1904 and 3700, and the two tail portions 104
aligned on the left side of the page are associated with
fastening members 2304. Such a configuration at least
has application for jackets or bags with various liners
and/or exterior shells.

[0051] As those skilled in the art will appreciate, the
fastening members and/or their associated features
shown in Figs. 1-38 may be combined in a variety of
different manners, and such configurations are consid-
ered within the scope of the present inventions. That is,
the ability to stack and/or combine fastening members
and/or combine inventive aspects can be appreciated,
and thus, one or more aspects of one embodiment may
be combined with one or more aspects of one or more
other embodiments.

[0052] Referring now to Fig. 39, and in accordance with
atleast one embodiment of the presentinventions, a slid-
er 3900 is shown that includes a slider body 3904 having
an opening end 3908 and a closing end 3912. The slider
3900 is used to open and close two fastening members
that each have a mating surface. In general, the slider
3900 forces the mating surfaces together when the slider
3900 is moved in its closing direction, and the slider 3900
separates the mating surfaces when the slider is moved
in its opening direction.

[0053] Still referring to Fig. 39, the opening end 3908
of slider 3900 includes an upper portion 3916 and alower
portion 3920, and an intermediate portion 3924 located
between the upper and lower portions 3916, 3920. The
intermediate portion 3924 is positioned generally at the
opening end 3908 for locating between a first mating sur-
face of a first fastening member and a second mating
surface of a second fastening member when the slider
3900 is moved in an opening direction. The slider body
3904 comprises pathways through which the fastening
members slide during the opening or closing movement
of the slider 3900. For the second fastening member
pathway shown in Fig. 39, the slider 3900 provides a
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pathway that is substantially straight along the longitudi-
nal axis LA-LA of the mating surface of the second fas-
tening member. Slider 3900 has application for use
where the second fastening member is relatively stiff
(e.g., metal, hard plastic, etc.) while the other fastening
member is flexible. By way of example and not limitation,
such an application may include an awning or cover for
aboat. In such an application, the interlock shape or mat-
ing surface for the second fastening member for the boat
portion can be hard and molded directly to the boat, and
the flexible cover or awning comprising the flexible first
fastening member can be interlocked to the boat by trans-
lation of the slider 3900 around the applicable portion of
the boat, thereby interlocking the first flexible fastening
member to the relatively hard and stiff second fastening
member.

[0054] Referring now to Figs.40and 41, and in accord-
ance with at least one embodiment of the present inven-
tions, a fastening system 4000 is shown that includes a
slider 4004 that uses magnetism to interact with fastening
members 4008a and 4008b. The fastening system 4000
includes a first fastening member 4008a having a first
head portion 108a that includes a first mating surface
124a. In addition, in at least one embodiment, the first
head portion 108a includes a ferromagnetic material ex-
tending along a longitudinal length of the first mating sur-
face 124a. The fastening system 4000 also includes a
second fastening member 4008b having a second head
portion 108b thatincludes a second mating surface 124b,
wherein the second mating surface 124b is adapted for
releasably interlocking with the first mating surface 124a.
To facilitate locking and unlocking the mating surfaces
124a and 124b, the slider 4004 is moved along the lon-
gitudinal axis LA-LA of the head portions 108a and 108b.
The slider 4004 comprises a slider body 4012 having an
opening end 4016 and a closing end 4020. The opening
end 4016 has an upper portion 4024 and a lower portion
4028. Similarly, the closing end 4020 has an upper por-
tion 4032 and a lower portion 4036. In at least one em-
bodiment, the upper portion 4024 and the lower portion
4028 each include a slider magnet wherein a magnetic
force is applied between the first head portion 108a and
the upper portion 4024, and between the second head
portion 108b and the lower portion 4028 at the opening
end 4016 to pull the mating surfaces 124a and 124b
apart. The slider magnets preferably extend along at
least a portion of the length of the slider body 4012 so
that when pulled in the opening direction, the slider mag-
nets initiate separation of the mating surfaces 124a and
124b within the interior region of the slider body 4012.
[0055] As seenin Figs. 40 and 41, the slider 4004 may
include an intermediate portion 4040, and in at least one
embodiment, the intermediate portion 4040 is discontin-
uous across the width of the slider body 4012, such that
a first intermediate portion 4044 is situated opposite a
second intermediate portion 4048. As the slider 4004 is
moved, the head portion 108a of the first fastening mem-
ber4008aresides between the intermediate portion 4040
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and the upper portion 4024 at the opening end 4016, and
the head portion 108b of the second fastening member
4008b resides between the intermediate portion 4040
and the lower portion 4028. The intermediate portion
4040 may also optionally include at least one magnet or
ferromagnetic material.

[0056] As those skilled in the art will appreciate, differ-
ent types of magnets and ferromagnetic materials are
available for use, and they may be used at various loca-
tions within the head portions 108a and 108b, as well as
at various locations within the slider body 4012. For ex-
ample, the orientation of magnets within the slider body
4012 may include magnets to induce separation of the
head portions 108a and 108b within the middle interior
ofthe slider body 4012 and toward the opening end 4016
of the slider body, while magnets may be used to push
together the mating surfaces 124a and 124b within the
middle interior of the slider body 4012 and toward the
closing end 4020. Alternatively, in at least one embodi-
ment the closing end 4020 of the slider body 4012 may
not comprise a magnet and/or a ferromagnetic material.
As another example, the head portions 108a and 108b
may use magnets and/or ferromagnetic materials to im-
prove the interaction with not only the slider 4004, but
also with each other, such that the first head portion 108a
and the second head portion 108b are magnetically at-
tractive. Without being limited by examples, magnets
and/or ferromagnetic materials can be extruded directly
into the head portions 108a and 108b, and/or they may
be attached as an insert 1912, or they may be attached
by an adhesive. At least part of one of the head portions
108a and 108b can be removed at a longitudinal end of
the fastening member to provide an airtight and/or water
tight closure.

[0057] Referring now toFigs. 42 and 43, and in accord-
ance with at least one embodiment of the present inven-
tions, a multi-piece slider 4200 is shown that at least has
application for repair situations where a slider has broken
and a replacement one-piece slider cannot be inserted
into the fastening members. The slider 4200 is generally
anticipated for use with a first fastening member and a
second fasteningmember that each include a mating sur-
face. In atleast one embodiment, the slider 4200 includes
a slider body 4204 having a plurality of portions adapted
for interconnection using a fastening mechanism 4210.
By way of example and not limitation, the slider body
4204 may include an intermediate portion 4208 that is
separable and interconnectable, such as by a rod, latch,
screw, bolt, etc. As best seen in Fig. 43, a first portion
4212 of the slider body 4204 is interconnected to a sec-
ond portion 4216 of the slider body 4204. A fastening
mechanism 4210 serves to join the first intermediate por-
tion 4208a of the first portion 4212 to the second inter-
mediate portion 4208b of the second portion 4216. Sim-
ilar to sliders described above, when assembled, the in-
termediate portion 4208 serves to separate the mating
surfaces upon translation of the slider in an opening di-
rection. When assembling the slider 4200 to repair a bro-
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ken slider, the broken slider is first removed from the first
and second fastening members. The slider 4200 is then
attached to the first and second fastening members by
inserting the head portion of the first fastening member
above the first intermediate portion 4208a, then inserting
the head portion of the second fasten member below the
intermediate portion 4208b, and then securing the first
portion 4212 of the slider body 4204 to the second portion
4216 of the slider body 4204 by engaging the fastening
mechanism 4210 to interconnect the first intermediate
portion 4208a to the second intermediate portion4208b.
[0058] ReferringnowtoFig.44,andinaccordance with
atleast one embodiment of the presentinventions, a slid-
er 4400 is shown that includes a slider body 4404 having
atleast one roller that eases friction between at least one
fastening member and the slider 4400. More particularly,
one or more rollers 4408 are operatively associated with
the slider body 4404 and serve to assist in reducing fric-
tion as the slider 4400 is moved to close or open the
mating surfaces of the fastening members. With refer-
ence to Fig. 44, aroller 4408 is located on an inside sur-
face 4412 of an intermediate portion 4416 of the slider
body 4404. Among it possible shapes, the roller 4408
may comprise a cylindrical shaped device, amore narrow
wheel-shaped device, or a spherical shaped device, such
as a ball bearing. In at least one embodiment, the rollers
4408 are located to contact both the first and second
fastening members. In at least one embodiment, the roll-
er 4408 has a rotational axis RA-RA oriented substan-
tially perpendicular to the longitudinal axis LA-LA.

[0059] ReferringnowtoFig.45,andinaccordance with
atleast one embodiment of the presentinventions, a slid-
er 4500 is shown that comprises exterior rollers 4504 for
engaging the tail portions 104 of the fastening members.
The exterior rollers 4504 assist with limiting frictional in-
teraction of the fastening members as the slider 4500 is
moved longitudinally. The slider 4500 may also optionally
include one or more rollers 4408, such as the roller 4408
shown at the top of the intermediate portion 4416.

[0060] ReferringnowtoFigs.46-49,andinaccordance
with at least one embodiment of the present inventions,
a slider 4600 is shown that is configured for receiving
inserts to provide additional functionality. More particu-
larly, the slider 4600 includes a section slider insert sys-
tem that allows for different materials to be incorporated
into the slider for various reasons. One such reason is
to add self-lubricating plastic inserts, such as Teflon in-
serts to provide a combination of strength and ease of
slider interaction with the head portions of the fastening
members as the head portions pass through the slider.
Alternatively, the insert or inserts may comprise a magnet
for interaction with appropriate fastening members. Ad-
ditionally, the interconnectivity of the various compo-
nents allows for a complex multi-piece slider to be more
easily manufactured. The sections of the slider 4600 can
be snapped together, glued together, or interconnected
using fasteners, such as screws. Inserts can also be add-
ed to other devices described herein, such as stop blocks.
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For example, a new or alternative gripping element can
be added to a stop block.

[0061] Referring again to Figs. 46-49, the slider 4600
includes a sliderbody 4604 having an upper portion 4608,
a lower portion 4612, and an intermediate portion 4616
between the upper portion 4608 and lower portion 4612.
The intermediate portion 4616 at the opening end 4620
of the slider body 4604 is located between the pathways
which the fastening members slide during the opening
or closing movement of the slider 4600. In at least one
embodiment, the intermediate portion has a first side
4624 thatis releasably interconnectable to the upper por-
tion 4608, and a second side 4628 that is releasably in-
terconnectable to the lower portion 4612. Accordingly,
the intermediate portion 4616 can be separated from the
upper portion 4608 and lower portion 4612. Thus, in at
least in one embodiment, the intermediate portion 4616
is replaceable with removal from the upper and lower
portions 4608, 4612, and insertion of a replacement in-
termediate portion. For such a configuration, the new in-
termediate portion 4616 may include a self-lubricating
element for contacting at least one of the fastening mem-
bers. Referring now to Figs. 48 and 49, an insert member
4800 is shown that can be inserted into slider 4600 to
form a portion of the slider body 4604.

[0062] Referring now toFigs. 50 and 51, andin accord-
ance with at least one embodiment of the present inven-
tions, a slider 5000 is shown that includes pull tab system
5004. The Pull tab system 5004 comprises a rotatably
mounted pull tab 5008 that is interconnected to the slider
body 5012 at the intermediate portion 5016. The location
of the interconnection at the intermediate portion 5016
allows the pull tab 5008 to be drawn in both the opening
direction and closing direction such that the forces ap-
plied are more in-line with the longitudinal axis of the
fastening members, thereby more effectively moving the
slider 5000 and also lessening unnecessary forces from
acting on the mating surfaces of the fastening members.
[0063] In at least one embodiment, the rotatably
mounted pull tab 5008 is interconnected to the interme-
diate portion 5016 by a pin 5020 located at the opening
end 5024 ofthe slider body. Fig. 52 illustrates an example
embodiment of pin 5020, which generally comprises a
cylindrical shaped rod. However, and in accordance with
at least one embodiment of the present inventions, the
pin 5020 of the pull tab system 5004 may optionally in-
clude a wedge 5300 as shown in Fig. 53, wherein the
wedge 5300 is fixedly attached to the pin 5020. In one
embodiment, the wedge 5300 is preferably located within
the interior of the slider 5000, wherein the wedge 5300
is able to contact and frictionally engage at least a portion
of least one of the fastening members, such as a head
portion of one of the fastening members. In use, rotation
of the pull tab 5008 down also rotates the wedge 5300
against a fastening member to force the fastening mem-
ber against an interior surface of the slider body 5012,
thereby releasably locking the longitudinal position of the
slider 5000 against atleastone ofthe fastening members.
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To release the wedge 5300, the pull tab 5008 is lifted up
and then pulled in the desired direction. In another alter-
native embodiment, an upper wedge may be situated in
the upper portion of the slider body, wherein rotation of
a connected tab rotates the upper wedge downward
against the fastening member to releasably lock the fas-
tening member, such as by forcing the fastening member
in contact with an interior upper surface of the interme-
diate portion.

[0064] ReferringnowtoFigs.54-56, and inaccordance
with at least one embodiment of the present inventions,
a slider and stop block combination 5400 is shown that
includes a slider 5404 and a stop block 5408. This com-
bination of devices is particularly useful for articles such
as jackets; however, it may also be used in other articles,
including but not limited to, sleeping bags, removable
pant legs, removable hoods, etc.

[0065] The slider 5404 comprises a slider body 5412
including an opening end 5416 and a closing end 5420.
The closing end 5420 includes a confining portion 5424
that functions to confine the first mating surface 124 of a
first fastening member into interlocking engagement with
a second mating surface 124 of a second fastening mem-
ber. In at least one embodiment, the closing end 5420 of
the slider body 5412 includes an upper sloping surface
5428 and a lower sloping surface 5432 that resemble a
truncated wedge when viewed from the side, as seen in
Fig. 54.

[0066] The stop block 5408 includes structural features
to hold and release a fastening member, and to interact
with the slider 5404. In at least one embodiment, the stop
block 5408 includes a first housing portion or upper hous-
ing portion 5436 and a second housing portion or lower
housing portion 5440. In at least one embodiment, the
lower housing portion 5440 is permanently secured to
one of the first and second fastening members, such as
at a longitudinal end of a fastening member. The upper
housing portion 5436 is preferably movably connected
to the lower housing portion 5440, and more preferably,
the upper housing portion 5436 is hingedly interconnect-
ed to the lower housing portion 5440 by hinge 5444. For
interaction with the slider 5404, the upper housing portion
5436 includes an upper sloping receiving surface 5448,
and the lower housing portion 5440 includes a lower slop-
ing receiving surface 5452.

[0067] The stop block 5408 has a first closed position
(as shown in Fig. 54) and a second open position. When
the upper and lower sloping surfaces 5428 and 5432 of
the slider 5404 contact the upper and lower sloping re-
ceiving surfaces 5448 and 5452 of the stop block 5408,
the slider 5404 urges the stop block 5408 from the first
closed position to the second open position. That is, the
upper housing portion 5436 moves along arrow A to ro-
tate its front end 5450 upward to the second open posi-
tion. In so doing, the stop block 5408 allows at least a
grasp portion of the unsecured fastening member to be
fed into the stop block 5408 while the stop block is in the
second open position. After doing so, the slider 5404 is
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then advanced in the closing direction away from the stop
block 5408 placing the stop block 5408 back in the first
closed position. The stop block 5408 automatically closes
because the upper portion 5436 is normally biased in its
closed position, such as by a spring. As best seen in Fig.
56, when the slider 5404 moves away from the stop block
5408, the grasp portion of the inserted fastening mem-
bers is held in place by the stop block 5408, such as by
use of gripping elements 5456 located within the interior
5460 of the stop block 5408. An optional latch 5464
(shown with dashed lines in Fig. 54) may be provided to
selectively lock the upper housing portion 5436 to the
lower housing portion 5440 when the stop block 5408 is
closed, thereby locking the stop block in its closed posi-
tion. Thus, in use, when the user slides the slider 5404
to the bottom of the fastening members, the closing end
5412 of the slider 5404 contacts the forward end 5416
of the stop block 5408, thereby allowing the user to insert
the fastening member that is not permanently attached
to the stop block 5408 into the stop block interior 5420.
The user then moves the slider 5404 away from the stop
block 5408 in the closing direction to releasably interlock
the mating surfaces 124 of the first and second fastening
members.

[0068] Referring now toFig.57,and in accordance with
at least one embodiment of the present inventions, fas-
tening system 7100 is shown that includes top stop 7104.
In general, to stops are used to prevent the slider from
leaving the end (or top) of the closure. Fastening system
7100 includes first fastening member 7108a and second
fastening member 7108b. For the embodiment shown in
Fig. 57, top stop 7104 includes two separable portions,
a right top stop portion 7112a and a left top stop portion
7112b, wherein the right top stop portion 7112ais fixedly
attached to the first fastening member 7108a, and the
left top stop portion 7112b is fixedly attached to the sec-
ond fastening member 7108b. When the slider 7116 is
advanced to the upper end or top of the fastening mem-
bers 7108a and 7108b, the right top stop portion 7112a
is brought together with the left top stop portion 7112b.
Such a configuration not only serves to keep the slider
7116 from leaving the fastening members7108a and
7108b, but also serves to provide a structurally smooth
and visually appealing end to the closure. The structurally
smooth finish improves user satisfaction, because for a
jacket the top stop 7104 prevents possible irritation or
chaffing of the user’s chin or neck from the end of the
closure. The top stop 7104 may optionally include a fric-
tionally engaging clasp for releasably securing the slider
7116 to the top stop 7104.

[0069] Referringnow to Figs.58-60, andin accordance
with at least one embodiment of the present inventions,
fastening system 7200 is shown that includes a top stop
7204, slider 7208 and first and second fastening mem-
bers 7212aand 7212b. As seenin Fig. 58, the slider 7208
can be advanced to the top stop 7204 for releasably in-
terlocking with the with top stop 7104. With reference
now to Fig. 59 and 60, the top stop 7204 is shown without
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the slider 7208 and without the first fastening member
7212a. The top stop 7204 includes a top stop mating
surface 7216 that mates with the mating surface 7220 of
the first fastening member 7212a when the slider 7208
is advanced to the top stop 7204. As the slider 7208
reaches the top stop 7204, the slider 7208 brings the
mating surface 7220 of the first fastening member 7212a
into contact with the top stop mating surface 7216 by
overlying the top stop 7204. In at least one embodiment,
the top stop mating surface 7216 includes tongue and
groove structures 7224 for releasably engaging the mat-
ing surface 7220 of the first fastening member 7212a.
[0070] The slider 7208 of fastening system 7200 may
optionally include tongue and groove structures for mat-
ing with the tongue and groove structures 7224 of the
top stop 7204. Such configuration can prevent air, water,
or gas penetration though the closing mating surfaces
that are formed around the slider 7208, as well as prevent
leakage around the first and second fastening members
7212a and 7212b, and top stop 7204.

[0071] Referring now to Figs. 61 and 62, and in accord-
ance with at least one embodiment of the present inven-
tions, fastening system 7500 is shown that includes a top
stop 7504, slider 7508, first and second fastening mem-
bers 7512a and 7512b, and stop block 7516. The top
stop 7504 is located on only one fastening member, that
is, fastening member 7512b. Such a top stop 7504 can
be a piece of material, such a plastic, that is molded and
permanently attached to the longitudinal end 7520 of the
second fastening member 7512b.

[0072] ReferringnowtoFigs.63-64,andinaccordance
with at least one embodiment of the present inventions,
fastening system 7700 is shown that includes a slider
garage 7704 for receiving the slider 7708 when the slider
is located at a longitudinal end 7712 of the fastening
members 7716a and 7716b. The slider garage 7704 can
be a variety of materials, included a molded plastic or
metal hood, or a portion of the article to which the closure
is attached, such as a flap of material.

[0073] Referring now to Fig. 65 and in accordance with
at least one embodiment of the presentinventions, amo-
torized slider 7900 is shown. The motorized slider 7900
preferably includes a motor 7904 operatively associated
with a slider body 7908. The motor can be used to power
the slider body 7908 and/or rotate drums 7912 for ad-
vancing the fastening members within the slider body
7908. The motorized slider 7900 can be used to auto-
matically close fastening members, including fastening
members that are associated with waterprooffield covers
for stadiums. In use, the user would line up the large rolls
of material for covering the field and activate the motor-
ized sliders 7900 to traverse the field to automatically join
the large panels with watertight closures while simulta-
neously unrolling the covers into position. Other applica-
tions or possibilities include joining lagoon/pond/lake lin-
er panels andjoining panels used for protecting concrete,
such as in pavement and building construction. Sidewalk
seams can also benefit from having a watertight joint be-
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tween sidewalk sections, and the motorized slider 7900
can assist construction workers in joining such seal sys-
tems.

[0074] Any of the stop blocks and/or top stops de-
scribed herein may include magnets or ferromagnetic
materials for interaction with the head portions 108 of the
fastening members. Furthermore, the stop blocks and
top stops described herein may further include electronic
elements, such as wiring, fiber optics, and/or a battery
for forming part of the operable elements associated with
appropriate fastening members and/or certain of their
components, such as fastening members 1200a, 1200b,
1220a, and 1220b shown in Figs. 12-15. As those skilled
in the art will appreciate, the materials forming the stop
blocks and top stops can comprise plastic, metal, glass,
ceramic, combinations thereof, etc. Such structures may
also include inserts, such as reflective features.

[0075] The disclosures of the following documents are
referred to: U.S. Pat. No. 5,991,980, U.S. Pat. No.
6,721,999, and U.S. Pat. App. Pub. No. 2006/0107500.
[0076] It is to be noted that the term "a" or "an" entity
refers to one or more of that entity. As such, the terms
"a" (or "an"), "one or more" and "at least one" can be
used interchangeably herein. It is also to be noted that
the terms "comprising", "including”, and "having" can be
used interchangeably.

[0077] The foregoing discussion of the invention has
been presented for purposes of illustration and descrip-
tion. The foregoing is not intended to limit the invention
to the form or forms disclosed herein. In the foregoing
Detailed Description for example, various features of the
invention are grouped together in one or more embodi-
ments for the purpose of streamlining the disclosure. This
method of disclosure is not to be interpreted as reflecting
an intention that the claimed invention requires more fea-
tures than are expressly recited in each claim. Rather,
as the following claims reflect, inventive aspects lie in
less than all features of a single foregoing disclosed em-
bodiment.

[0078] Moreover, though the description of the inven-
tion has included description of one or more embodi-
ments and certain variations and modifications, other var-
iations and modifications are within the scope of the in-
vention as defined by the claims.

Claims
1. A fastening system, comprising:

a first fastening member (100) including a first
mating surface (124), the first fastening member
having a first longitudinal end and a second lon-
gitudinal end, wherein the first mating surface
extends a first longitudinal length between the
firstand second longitudinal ends of the first fas-
tening member;

a second fastening member (100) including a
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second mating surface (124), the second fas-
tening member having a first longitudinal end
and a second longitudinal end, wherein the sec-
ond mating surface extends a second longitudi-
nal length between the first and second longitu-
dinal ends of the second fastening member, and
wherein said second mating surface is adapted
for being positioned generally opposite said first
mating surface for releasably interlocking said
first mating surface; and

a slider (5404) comprising a slider body (5412)
including an opening end (5416) and a closing
end (5420), said closing end having a confining
portion (5424) wherein said first mating surface
of said first fastening member is placed into in-
terlocking engagement with said second mating
surface of said second fastening member,
wherein when said slider is moved in a closing
direction the first fastening member and said
second fastening member pass within said slid-
er from said opening end to said closing end and
said slider places said first mating surface into
interlocking engagement with said second mat-
ing surface,

characterised in that at least a portion of the
slider body includes a sloping engagement sur-
face (5428, 5432) at its closing end and in that
the fastening system further comprises a stop
block (5408) comprising a first housing portion
(5436) and a second housing portion (5440),
wherein the first housing portion is hingedly in-
terconnected (5444) to the second housing por-
tion, wherein one of the first and second housing
portions is fixedly secured to at least one of the
first and second longitudinal ends of one of said
first and second fastening members, the stop
block having at least a first closed position and
a second open position, wherein when the slop-
ing engagement surface of the slider body con-
tacts areceiving surface (5448, 5452) of at least
one of the first and second housing portions of
the stop block the slider urges the stop block
from the first closed position to the second open
position, wherein the stop block releasably se-
cures at least a grasp portion of another of the
at least one of the first and second longitudinal
ends of one of said first and second fastening
members within the stop block when the grasp
portion is fed into the stop block in the second
open position and the slider is then advanced in
the closing direction away from the stop block
placing the stop block in the first closed position.

The fastening system of Claim 1, wherein the closing
end of the slider body comprises a wedge shape.

The fastening system of Claim 2, wherein the stop
block comprises an internal surface including a plu-
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rality of ribbed engaging surfaces.

The fastening system of Claim 1, further comprising
a top stop (7204) fixedly secured to at least one of
the first and second longitudinal ends of one of said
first and second fastening members.

The fastening system of Claim 4, wherein the top
stop comprises a mating surface (7216), wherein the
slider comprises a tongue and groove portion, and
wherein the mating surface of the top stop is adapted
to engage the tongue and groove portion ofthe slider.

The fastening system of Claim 4, further comprising
an electrical wire located within at least one of the
first fastening member, the second fastening mem-
ber, the stop block and the top stop.

Patentanspriiche

Befestigungssystem, das aufweist:

ein erstes Befestigungselement (100), das eine
erste Eingriffsflache (124) umfasst, wobei das
erste Befestigungselement ein erstes Langsen-
de und ein zweites Langsende aufweist, wobei
sich die erste Eingriffsflache lber eine erste
Lange in der Langsrichtung zwischen dem er-
sten und dem zweiten Langsende des ersten
Befestigungselementes erstreckt;

ein zweites Befestigungselement (100), das ei-
ne zweite Eingriffsflache (124) umfasst, wobei
das zweite Befestigungselement ein erstes
Langsende und ein zweites Langsende auf-
weist, wobei sich die zweite Eingriffsflache tGber
eine zweite Lange in der Langsrichtung zwi-
schen dem ersten und dem zweiten Langsende
des zweiten Befestigungselementes erstreckt,
und wobei die zweite Eingriffsflache dafir aus-
gebildet ist, dass sie im Allgemeinen entgegen-
gesetzt der ersten Eingriffsflache positioniert
wird, um die erste Eingriffsflache I6sbar zu ver-
riegeln; und

einen Schieber (5404), der einen Schieberkor-
per (5412) einschlieRlich eines Offnungsendes
(5416) und eines Schlieendes (5420) aufweist,
wobei das SchlieRende einen eingrenzenden
Abschnitt (5424) aufweist, wobei die erste Ein-
griffsflache des ersten Befestigungselementes
in einem verriegelnden Eingriff mit der zweiten
Eingriffsflache des zweiten Befestigungsele-
mentes angeordnet wird, wobei, wenn der
Schieber in einer Schlielrichtung bewegt wird,
das erste Befestigungselement und das zweite
Befestigungselement innerhalb des Schiebers
vom Offnungsende zum SchlieRende gelangen
und der Schieber die erste Eingriffsflache in ei-
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nem verriegelnden Eingriff mit der zweiten Ein-
griffsflache anordnet, dadurch gekennzeich-
net, dass mindestens ein Abschnitt des Schie-
berkorpers eine schrage Eingriffsflache (5428,
5432) an seinem SchlieRende aufweist, und da-
durch, dass das Befestigungssystem au3erdem
einen Anschlagblock (5408) aufweist, der einen
ersten Gehduseabschnitt (5436) und einen
zweiten Gehduseabschnitt (5440) aufweist, wo-
bei der erste Gehauseabschnitt gelenkig mit
dem zweiten Gehaduseabschnitt verbunden ist
(5444), wobeieinervon erstem und zweitem Ge-
hauseabschnitt stationar an mindestens einem
von erstem und zweitem Langsende des einen
von erstem und zweitem Befestigungselement
gesichert ist, wobei der Anschlagblock minde-
stens eine erste geschlossene Position und eine
zweite offene Position aufweist, wobei, wenn die
schrage Eingriffsflache des Schieberkdrpers ei-
ne Aufnahmeflache (5448, 5452) von minde-
stens einem von erstem und zweitem Geh&use-
abschnitt des Anschlagblockes berthrt, der
Schieber den Anschlagblock aus der ersten ge-
schlossenen Position in die zweite offene Posi-
tion treibt, wobei der Anschlagblock I6sbar min-
destens einen Greifabschnitt eines weiteren des
mindestens einen von erstem und zweitem
Langsende des einen von erstem und zweitem
Befestigungselement innerhalb des Anschlag-
blockes sichert, wenn der Greifabschnitt in den
Anschlagblock in der zweiten offenen Position
eingefuihrt wird und der Schieber danach in der
SchlieRrichtung weg vom Anschlagblock vor-
wartsbewegt wird, wobei der Anschlagblock in
der ersten geschlossenen Position angeordnet
wird.

Befestigungssystem nach Anspruch 1, bei dem das
SchlieRende des Schieberkdrpers eine Keilform auf-
weist.

Befestigungssystem nach Anspruch 2, bei dem der
Anschlagblock eine innere Flache aufweist, die eine
Vielzahl von gerippten Eingriffsflachen umfasst.

Befestigungssystem nach Anspruch 1, das auler-
dem einen oberen Anschlag (7204) aufweist, der sta-
tionaran mindestens einem von erstem und zweitem
Langsende des einen von erstem und zweitem Be-
festigungselement gesichert ist.

Befestigungssystem nach Anspruch 4, bei dem der
obere Anschlag eine Eingriffsflache (7216) aufweist,
wobei der Schieber einen Feder- und Nutabschnitt
aufweist, und bei dem die Eingriffsflache des oberen
Anschlages so ausgebildet ist, dass sie mit dem Fe-
der- und Nutabschnitt des Schiebers in Eingriff
kommt.
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Befestigungssystem nach Anspruch 4, das auler-
dem einen elektrischen Draht aufweist, derinnerhalb
von mindestens einem von erstem Befestigungsele-
ment, zweitem Befestigungselement, Anschlag-
block und oberem Anschlag angeordnet ist.

Revendications

Systeme de fermeture, comprenant :

un premier élément de fermeture (100), englo-
bant une premiére surface d’accouplement
(124), le premier élément de fermeture compor-
tantune premiere extrémité longitudinale et une
deuxiéme extrémité longitudinale, la premiere
surface d’accouplement s’étendant sur une pre-
miére longueur longitudinale entre les premiére
et deuxiéme extrémités longitudinales du pre-
mier élément de fermeture ;

un deuxiéme élément de fermeture (100), en-
globant une deuxiéme surface d’accouplement
(124), le deuxieme élément der fermeture com-
portant une premiere extrémité longitudinale et
une deuxieme extrémité longitudinale, la
deuxiéme surface d’accouplement s’étendant
sur une deuxieme longueur longitudinale entre
les premiére et deuxieme extrémités longitudi-
nales du deuxiéme élément de fermeture, et
dans lequel ladite deuxiéme surface d’accou-
plement est adaptée pour étre positionnée en
général de maniére opposée a ladite premiere
surface d’accouplement, en vue d’un verrouilla-
ge mutuel amovible de ladite premiére surface
d’accouplement ; et

un curseur (5404), comprenant un corps de cur-
seur (5412), englobant une extrémité d’ouver-
ture (5416) et une extrémité de fermeture
(5420), ladite extrémité de fermeture compor-
tant une partie de confinement (5424), dans le-
quel ladite premiére surface d’accouplementdu-
dit premier élément de fermeture est engagée
par verrouillage mutuel dans ladite deuxiéme
surface d’accouplement dudit deuxiéme élé-
ment de fermeture, dans lequel, lorsque ledit
curseur est déplacé dans une direction de fer-
meture, le premier élément de fermeture et ledit
deuxiéme élément de fermeture passent dans
ledit curseur de ladite extrémité d’ouverture vers
ladite extrémité de fermeture, ledit curseur en-
gageant par verrouillage mutuel ladite premiére
surface d’accouplement dans ladite deuxieme
surface d’accouplement, caractérisé en ce
qu’au moins une partie du corps du curseur en-
globe une surface d’engagementinclinée (5428,
5432) au niveau de son extrémité de fermeture,
eten ce que le systeme de fermeture comprend
en outre un bloc de butée (5408), comprenant
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une premiére partie de boitier (5436) et une
deuxieme partie de boitier (5440), la premiere
partie du boitier étant interconnectée par articu-
lation (5444) a la deuxiéme partie du bottier,
dans lequel une des premiére et deuxieme par-
ties du boitier est fixée fermement sur au moins
une des premiére et deuxiéme extrémités lon-
gitudinales de I'un desdits premier et deuxieme
éléments de fermeture, le bloc de butée com-
portant au moins une premiére position fermée
et une deuxiéme position ouverte, dans lequel,
lorsque la surface d’engagement inclinée du
corps du curseur contacte une surface de ré-
ception (5448, 5452) d’au moins une des pre-
miére et deuxiéme parties du boitier du bloc de
butée, le curseur pousse le bloc de butée de la
premiére position fermée vers la deuxiéme po-
sition ouverte, dans lequel le bloc de butée fixe
de maniére amovible au moins une partie de
préhension d’une autre des au moins une des
premiere et deuxieme extrémités longitudinales
de l'un desdits premier et deuxieéme éléments
de fermeture dans le bloc de butée lorsque la
partie de préhension est amenée dans le bloc
de butée dans la deuxiéme position ouverte, le
curseur étant ensuite avancé dans la direction
de fermeture, aI’écart du bloc de butée, plagant
le bloc de butée dans la premiére position fer-
mée.

Systeme de fermeture selon larevendication 1, dans
lequel I'extrémité de fermeture du corps du curseur
a une forme en coin.

Systeme de fermeture selon larevendication 2, dans
lequelle bloc de butée comprend une surface interne
englobant plusieurs surfaces d’engagement nervu-
rées.

Systeme de fermeture selon la revendication 1, com-
prenant en outre une butée supérieure (7204), fixée
fermement sur au moins une des premiére et deuxié-
me extrémités longitudinales desdits premier et
deuxiéme éléments de fermeture.

Systeme de fermeture selon larevendication 4, dans
lequel la butée supérieure comprend une surface
d’accouplement (7216), le curseur comprenant une
partie a rainure et languette, la surface d’accouple-
mentde labutée supérieure étant adaptée pours’en-
gager dans la partie a rainure et languette du cur-
seur.

Systeme de fermeture selon la revendication 4, com-
prenant en outre un fil électrique agencé dans au
moins un élément, le premier élément de fermeture,
le deuxiéme élément de fermeture, le bloc de butée
ou la butée supérieure.
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