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(54) WATERPROOF BOOT TO PANT CONNECTION

(57) An article (100) includes a first garment (101),
a second garment (104), and a waterproof fastener sys-
tem (140) configured to join the first garment to the sec-
ond. The waterproof fastener includes: a first annular
gasket (116), coupled to the first garment, the first annular
gasket including a flexible substrate and a continuous
groove (120) radially oriented on the first garment such
that an engagement direction thereof is oriented 90 de-
grees relative to a longitudinal direction of the first gar-
ment, and a second annular gasket (118) coupled to the
second garment, the second annular gasket including a
second flexible substrate and a continuous rib (122) ra-
dially oriented on the second garment such that an en-
gagement direction thereof is oriented 90 degrees rela-
tive to a longitudinal direction of the second garment. The
continuous groove is configured to receive the continu-
ous rib to form a waterproof interference fit.
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Description

FIELD OF THE DISCLOSURE

[0001] The present invention relates to a fastening de-
vice that creates a waterproof seal between garments,
fabrics and other materials.

BACKGROUND OF THE DISCLOSURE

[0002] Hunters and outdoor enthusiasts frequently en-
counter water crossings when hiking or hunting. If the
water is higher than the top of a waterproof piece of foot-
wear the user will get water inside the boots. This leads
to wet feet, heat loss, and increases the chance of blisters
through softening of wet skin. If the water temperature
and/or outside temperature is cold enough it can also
present a serious safety issue through rapid heat loss
and difficulty to warm up the lower extremities. Conven-
tionally, a hiker needs to remove boots, socks and pos-
sibly pants or outerwear if the water is high enough to
keep from getting their gear wet. This leads to carrying
extra "water shoes" or crossing barefoot in difficult rocky
and/or swift water conditions with potentially heavy
packs. It also greatly reduces the users’ rate of travel in
the mountains due to the time required to don/doff boots,
socks and pants at each water crossing. It is not uncom-
mon to have multiple crossings per day so that water
crossings represent an inconvenience and potential
safety issue depending upon weather and water condi-
tions. Thus, there is a need for a fluid-tight connection
that joins a piece of footwear to a pant through a water-
proof reusable seal.

SUMMARY OF THE DISCLOSURE

[0003] The terms "disclosure," "the disclosure," "this
disclosure" and "the present disclosure," as used in this
document, are intended to refer broadly to all of the sub-
ject matter described herein or to limit the meaning of the
scope of the patent claims below. This summary is a high-
level overview of various aspects of the disclosure and
introduces some of the concepts that are further detailed
in the Detailed Description section below. This summary
is not intended to identify key or essential features of the
claimed subject matter, nor is it intended to be used in
isolation to determine the scope of the claimed subject
matter. The subject matter should be understood by ref-
erence to appropriate portions of the entire specification,
any or all drawings, and each claim.
[0004] Exemplary embodiments of this disclosure re-
late to an article including a first garment, a second gar-
ment, and a waterproof fastener system configured to
join the first garment to the second garment. The water-
proof fastener system includes a first annular gasket cou-
pled to the first garment, the first annular gasket including
a flexible substrate and at least one continuous groove.
The at least one continuous groove projects radially into

the first flexible substrate such that an engagement di-
rection of the at least one continuous groove is oriented
perpendicular to a longitudinal direction of the first gar-
ment. The waterproof fastener system also include a sec-
ond annular gasket coupled to the second garment, the
second annular gasket including a second flexible sub-
strate and at least one continuous rib. The at least one
continuous rib projects radially from the second flexible
substrate such that an engagement direction of the at
least one continuous rib is oriented perpendicular to a
longitudinal direction of the second garment. The at least
one continuous groove is configured to receive the at
least one continuous rib to form a waterproof interference
fit. The second annular gasket comprises a pull tab ex-
tending from a portion thereof, the pull tab being config-
ured to decouple the first and second annular gaskets
when a pull force is applied.
[0005] In some embodiments, one of the first garment
or the second garment comprises an inner liner and an
outer portion.
[0006] In some embodiments, the second annular gas-
ket is coupled to the inner liner of the second garment.
[0007] In some embodiments, the outer portion is con-
figured to cover and extend past the waterproof fastener
system when the first and second annular gaskets are
engaged.
[0008] In some embodiments, the first annular gasket
comprises a first annular flange coupled thereto by a first
flexible section, the first annular flange extending from
the first flexible section to a first free end, and the second
annular gasket comprises a second annular flange cou-
pled thereto by a second flexible section, the second an-
nular flange extending from the second flexible section
to a second free end, wherein the at least one continuous
groove is positioned on the first annular flange and the
at least one continuous rib is positioned on the second
annular flange.
[0009] In some embodiments, the first annular gasket
comprises a tab extending from a lateral surface thereof,
the tab and the lateral surface of the first annular gasket
forming a locking space therebetween, wherein in an en-
gaged configuration in which the at least one continuous
rib is received within the at least one continuous groove
to seal the first and second annular flanges, the locking
space is configured to receive an end portion of the
sealed first and second annular flanges.
[0010] In some embodiments, the first annular flange
has a first pull tab coupled to the first free and the second
annular flange has a second pull tab coupled to the sec-
ond free end, the first and second pull tabs configured to
disconnect the first and second annular flanges upon ap-
plication of outwardly opposing forces.
[0011] In some embodiments, at least a portion of the
first and second garments comprises at least one of wa-
terproof materials, waterproof breathable materials, ther-
mally protective waterproof breathable materials or ma-
terials that provide protection against chemical and/or
biological threats.

1 2 



EP 3 895 573 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0012] In some embodiments, the first and the second
garments comprise waterproof breathable laminates.
[0013] In some embodiments, the fastener system
does not include a slider, or any mechanism configured
to mate the at least one continuous rib with the at least
one continuous groove around the circumference of the
at least one continuous rib and/or at least one continuous
groove.
[0014] In some embodiments, the first annular gasket
comprises a locator including a proximal surface, the lo-
cator positioned on the first annular gasket such that
when a distal end of the second annular gasket abuts
the proximal surface, the at least one continuous rib and
the at least one continuous groove are aligned.
[0015] In some embodiments, the first and second an-
nular gaskets are configured such that the at least one
continuous rib is received in the at least one continuous
groove via an applied radial force, wherein the applied
radial force is perpendicular to a tensile force applied to
the waterproof fastener system by the first garment and
the second garment during use.
[0016] Exemplary embodiments of the present disclo-
sure also relate to a system including a first garment, a
second garment, and a waterproof fastener system con-
figured to join the first garment to the second garment.
The waterproof fastener system includes a first annular
gasket coupled to the first garment, the first annular gas-
ket including a flexible substrate and at least one contin-
uous groove. The at least one continuous groove projects
radially into the first flexible substrate such that an en-
gagement direction of the at least one continuous groove
is oriented perpendicular to a longitudinal direction of the
first garment. The waterproof fastener system also in-
cludes a second annular gasket coupled to the second
garment, the second annular gasket comprising a second
flexible substrate and at least one continuous rib. The at
least one continuous rib projects radially from the second
flexible substrate such that an engagement direction of
the at least one continuous rib is oriented perpendicular
to a longitudinal direction of the second garment. The at
least one continuous groove is configured to receive the
at least one continuous rib to form a waterproof interfer-
ence fit. The second annular gasket comprises a pull tab
extending from a portion thereof, the pull tab being con-
figured to decouple the first and second annular gaskets
when a pull force is applied.
[0017] In some embodiments, the first garment is an
article of footwear and the second garment is a pair of
pants including two pant legs.
[0018] In some embodiments, the first garment is a
glove and the second garment is a jacket or shirt.
[0019] In some embodiments, the first garment is a pair
of pants and the second garment is a jacket or a shirt.
[0020] In some embodiments, the first garment is a
vest and the second garment is a sleeve.
[0021] In some embodiments, the first garment is a part
of a pair of pants and the second garment is another part
of the pair of pants.

[0022] In some embodiments, the first garment is a
boot, wherein the boot comprises a gaiter, and wherein
each pant leg includes an inner liner and an outer shell.
[0023] In some embodiments, the gaiter is coupled to
the first annular gasket and the inner liner is coupled to
the second annular gasket.
[0024] Exemplary embodiments of the present disclo-
sure also relate to an article including a first garment, a
second garment, and a waterproof fastener system con-
figured to join the first garment to the second garment.
The waterproof fastener system includes a first annular
gasket coupled to the first garment, the first annular gas-
ket comprising a flexible substrate and at least one con-
tinuous groove. The at least one continuous groove
projects radially into the first flexible substrate such that
an engagement direction of the at least one continuous
groove is oriented perpendicular to a longitudinal direc-
tion of the first garment. The waterproof fastener system
also includes a second annular gasket coupled to the
second garment, the second annular gasket comprising
a second flexible substrate and at least one continuous
rib. The at least one continuous rib projects radially from
the second garment such that an engagement direction
of the at least one continuous rib is oriented perpendicular
to a longitudinal direction of the second garment. The at
least one continuous groove is configured to receive the
at least one continuous rib to form a waterproof interfer-
ence fit.
[0025] In some embodiments, the first and second an-
nular gaskets are welded to form a permanent seal.
[0026] In some embodiments, the first and second an-
nular gaskets are one of thermally or ultrasonically weld-
ed.
[0027] In some embodiments, the first and second an-
nular gaskets are configured such that the at least one
continuous rib is received in the at least one continuous
groove via an applied radial force, wherein the applied
radial force is perpendicular to a tensile force applied to
the waterproof fastener system by the first garment and
the second garment during use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings are included to
provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate embodiments, and together with the description
serve to explain the principles of the present disclosure;

FIG. 1A is a perspective view of a conventional fas-
tener system;
FIG. 1B is an enlarged perspective view of annular
interlocks of the fastener system of FIG. 1A;
FIG. 2 is a perspective view of a portion of a protec-
tive article including a pant leg, boot and a fastener
system, in accordance with embodiments described
herein;
FIG. 3 is a cross-sectional view of a fastener system
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in an unsealed configuration, in accordance with em-
bodiments described herein;
FIG. 4 is a cross-sectional view of the fastener sys-
tem of FIG. 3 in a sealed configuration, in accordance
with embodiments described herein;
FIG. 5 is a cross-sectional view of a fastener system
in an unsealed configuration, in accordance with em-
bodiments described herein;
FIG. 6 is a perspective view of a protective article
with a lace hook, in accordance with embodiments
described herein.

DETAILED DESCRIPTION

[0029] Persons skilled in the art will readily appreciate
that various aspects of the present disclosure can be
realized by any number of methods and apparatus con-
figured to perform the intended function. It should also
be noted that the description of illustrative embodiments
according to principles of the present invention is intend-
ed to be read in connection with the accompanying draw-
ings, which are to be considered part of the entire written
description. In the description of embodiments of the in-
vention disclosed herein, any reference to direction or
orientation is merely intended for convenience of descrip-
tion and is not intended in any way to limit the scope of
the present invention. As used herein, the terms "proxi-
mal" and "distal" are intended to refer to a direction toward
(proximal) and away from (distal) a user of the invention.
[0030] For purposes of this disclosure, the term "arti-
cle" as used herein refers to any article of clothing com-
prising at least one garment.
[0031] For purposes of this disclosure, the term "con-
tinuous" as used herein refers to an unbroken whole with-
out interruption.
[0032] For purposes of this disclosure, the term "flex-
ible" as used herein refers to a substrate that can be bent
without breaking, cracking or permanently deforming.
[0033] For purposes of this disclosure, the term
"groove" as used herein refers to a concave geometry
with an undercut, such as a channel, configured to mate
with and receive a rib via an interference fit.
[0034] For purposes of this disclosure, the term "inter-
ference fit" as used herein refers to a fit between two
parts in which the external dimension of one part is similar
to (no more than +/-5%, or no more than +/- 10%) the
internal dimension of the part into which it has to fit.
[0035] For purposes of this disclosure, the term "rib"
as used herein refers to a raised portion of a surface or
structure configured to mate with and be inserted into a
groove.
[0036] For purposes of this disclosure, the term "wa-
terproof as used herein refers to the waterproofness of
at least the fastener system described herein, where the
fastener system is subjected to the Suter test as known
in the art and described herein. The sample tested and
described below includes a portion of the any fabric ad-
jacent to the fastener and at least a portion of the fastener,

including intersections wherein the fabric is attached to
the fastener system. The Suter test is based generally
on ISO 811-1981. This procedure provides a low pres-
sure challenge to a sample being tested and observing
the other side for indication of water penetration through
the sample.
[0037] A portion of the fastener system (in a sealed or
water-tight configuration) is clamped and sealed be-
tween rubber gaskets in a fixture that holds the sample
so that water can be applied to an area of the sample
about 7.62 centimeters (cm) in diameter. The water is
applied under air pressure of about 0.21 bar to one side
of the sample. In testing the sample, water is applied to
the face or outer side of the sample and the opposite side
is observed for leaks, either by wicking or by the appear-
ance of droplets) for 3 minutes. If no water is observed,
the sample has passed the test and the sample is con-
sidered to have a water entry pressure of greater than
0.21 bar.
[0038] As described herein, a fastener system is pro-
vided for creating a waterproof seal between garments.
A "garment", as defined herein, includes, but is not limited
to, articles of footwear and clothing such as, for example,
a shoe, a boot, a pair of pants, a glove, a jacket, a vest,
a shirt sleeve, and a shirt. The fastener system includes
two interlocking gaskets having mating profiles forming
an interference fit between the two garments. In partic-
ular, the fastener system of the present disclosure pro-
vides several means of creating a substantially water-
resistant, waterproof, thermally protective, and/or breath-
able seal. In some embodiments, one or more pull tabs
are provided for decoupling of the gaskets after use. As
provided herein, the fastener system may include a lo-
cator providing an indication that the two gaskets are
aligned and can be engaged to provide the interference
fit.
[0039] The present disclosure provides several advan-
tages over the prior art. For example, the fastener system
is waterproof and, as such, eliminates the need for cov-
erings over the gaskets of the garments. In addition, the
fastener system may be formed from non-metallic mate-
rials, therefore making the fastener lightweight and inex-
pensive. As such, these materials provide a fastener that
has less tendency to jam or create unwanted noise. Ad-
ditionally, the gaskets of the present fastener system are
sealed by the application of pressure, not by a slider. This
sealing technique thus provides improved accessibility
and a closer fit between the two gaskets, as compared
to a slider seal system. Other prior art systems provide
a first garment piece where an annular gasket is provided
on one a distal end of the first garment piece and a second
annular gasket is provide on a proximate end of a second
garment piece and the waterproof connection is made
by sealing one gasket into the second gasket. The chal-
lenge with this system is that during use, there are con-
siderable tensile forces exerted on the joined first and
second gaskets that are oriented to pull the two gaskets
apart. Thus, a second closure system is provided to help
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maintain the engagement of the gasket members. Fur-
ther, the present disclosure has many applications. The
fastener system is capable of being used with any article
of clothing, especially those used in activities that en-
counter wind and water, such as mountaineering, hiking,
fishing or boating. The interference sealing surfaces of
the present disclosure are oriented so that the tensile
forces during use do not pull the annular gaskets apart,
thus providing a sealing system less likely to unseal dur-
ing use.
[0040] With reference to FIGS. 1A-1B, a conventional
protective article 10 is shown to include a protective boot
12, a protective pant leg 14, and a gasket system 16.
The gasket system 16 includes a first annular gasket 18
coupled to the protective pant leg 14, and a second an-
nular gasket 20 coupled to the protective boot 12. The
first and second annular gaskets 18, 20 include engage-
able first and second annular interlocks 22, 24, respec-
tively, that maintain engagement of the first and second
annular gaskets 18, 20. As depicted in FIGS. 1A, 1B, in
the gasket system 16, the interlocks 22, 24 encircle the
wearer’s leg and engage each other to form a seal, with
the first annular interlock 22 having a downwardly open-
ing annular channel 26 and the second annular interlock
24 having an upwardly directed annular bead 28 that re-
ceived in and interlocked with the channel 26. Specifical-
ly, an engagement direction E of the first annular interlock
22 with the second annular interlock 24 is parallel to a
longitudinal direction L of the gasket system 16. Because
of this axial orientation of the first and second annular
interlocks 22, 24, when the conventional protective article
10 is worn by the wearer, tensile is applied to the first
and second annular interlocks 22, 24 along the engage-
ment direction E. As a result, this tensile on the first and
second annular interlocks 22, 24, may cause the first and
second annular interlocks 22, 24 to inadvertently disen-
gage during use.
[0041] With reference to FIGS. 2-6, a protective article
100 of the current disclosure provides an improved fas-
tener system 140 that is not affected by the tensile applied
along the longitudinal direction L during use. Specifically,
the protective article 100 includes a first protective gar-
ment 101, a second protective garment 104, and a wa-
terproof fastener system 140. The fastener system 140
is configured to join the first protective garment 101 to
the second protective garment 104. In one embodiment,
the first protective garment 101 is a protective boot 102
while the second protective garment 104 includes two
pant legs 106, the waterproof fastener system 140 asso-
ciating each pant leg 106 with a boot 102. The second
protective garment 104 may be any of a pair of protective
pants, a pair of protective overalls, waders, and/or a pair
of protective coveralls. Although the embodiment of
FIGS. 2-6 relates to the joining of a boot to a protective
garment with pant legs, the fastener system may be used
to join any two garments. For example, in an exemplary
embodiment, the first protective garment is a pair of
gloves while the second protective garment is a jacket

or a shirt. In another exemplary embodiment, the first
protective garment is a pair of pants while the second
protective garment is a jacket or a shirt. In another ex-
emplary embodiment, the first protective garment is a
vest while the second protective garment is a sleeve. In
another exemplary embodiment, the first protective gar-
ment can be a portion of a pair of pants while the second
protective garment is another portion of the pair of pants.
For example, in such an embodiment, a portion of the
pant legs can be replaceable. In such an embodiment,
the portion of the pant legs can be a lower portion (e.g.,
below a knee region of the pants) or an upper portion
(e.g., above the knee region of the pants). Such an em-
bodiment may enable replacement of parts of the pair of
pants that wear out over time, for example.
[0042] In some embodiments, each pant leg 106 in-
cludes an outer shell 108 and an inner liner 110. The
outer shell and the inner liner 110, in some embodiments,
comprise a material that is waterproof, breathable, ther-
mally protective, chemically protective (e.g., capable of
preventing direct skin contact and contamination), bio-
logically protective (e.g., capable of protecting from bio-
logical agents), or a combination thereof. For example,
the inner liner 110 comprises materials or laminates in-
cluding, but not limited to, textiles, for example, wovens,
knits, nonwovens and films. The inner layer may also be
a laminate comprising one or more textile layers and one
or more waterproof, breathable layers, for example,
Gore-Tex® films, expanded polytetrafluoroethylene,
polyolefins, expanded polyolefins, polyethylene, ex-
panded polyethylene, polypropylene, expanded polypro-
pylene, fluoropolymers, expanded fluoropolymers or a
combination thereof. In some embodiments, the inner
liner 110 is a laminate and, more specifically, a water-
proof, breathable laminate. In other embodiments, the
inner liner 110 is a 3-layer laminate comprising two textile
layers and a waterproof, breathable layer sandwiched in
between the textile layers. Although not illustrated, one
or both of protective garments 101 and 104 can also in-
clude a thermally insulative liner made of any suitable
thermal insulating material or construction.
[0043] In some embodiments, the boot 102 includes a
lower foot portion 112 and a gaiter 114 attached to an
extending proximally from a proximal end of the lower
foot portion 112. The lower foot portion 112 is a typical
footwear material and construction and can be made of
any suitable footwear material or footwear laminates in-
cluding, but not limited to, one or more layers of natural
or synthetic leather, rubberized fabric and/or a suitable
rubber material, textiles, wovens, knits, nonwovens, in-
sulation materials, expanded polytetrafluoroethylene,
polyolefins, expanded polyolefins, polyethylene, ex-
panded polyethylene, polypropylene, expanded polypro-
pylene, fluoropolymers, expanded fluoropolymers or a
combination thereof, or any other suitable material that
will be resistant to the passage of liquid through the ex-
terior of the boot to contact the wearer. The gaiter 114
may comprise a material that is waterproof, breathable,
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thermally protective, chemically protective, biologically
protective, or a combination thereof. For example, the
gaiter 114 comprises materials or laminates including,
but not limited to textiles, for example, wovens, knits,
nonwovens and films. The gaiter 114 may also be a lam-
inate comprising one or more textile layers and one or
more waterproof, breathable layers, for example, Gore-
Tex® films, expanded polytetrafluoroethylene, polyole-
fins, expanded polyolefins, polyethylene, expanded pol-
yethylene, polypropylene, expanded polypropylene,
fluoropolymers, expanded fluoropolymers or a combina-
tion thereof. In some embodiments, the gaiter 114 is a
laminate and, more specifically, a waterproof, breathable
laminate. In other embodiments, the gaiter 114 is a 3-
layer laminate comprising two textile layers and a water-
proof, breathable layer sandwiched in between the textile
layers. The gaiter 114, in some embodiments, is suffi-
ciently flexible so as to be rolled down when the fastener
system 140 is not in use.
[0044] As best seen in FIGS. 3-4, in one exemplary
embodiment, the fastener system 140 for joining gar-
ments includes a first annular gasket 116 coupled to the
gaiter 114 of each boot 102 and a second annular gasket
118 coupled to the inner liner 110 of each pant leg 106
of the protective garment 104. The first and second an-
nular gaskets 116, 118 are configured to engage with
each other to form a closed loop vapor and moisture bar-
rier seal when the leg of a wearer is received in the cor-
responding pant leg 106 and boot 102. The first and sec-
ond annular gaskets 116, 118 may be attached to the
boot 102 and pant leg 106, respectively, by any known
technique. For example, the first and second annular
gaskets 116, 118 may be sewn, welded, glued, taped,
etc. to the respective pant leg 106 or boot 102. Although
the boot of the present embodiment includes a gaiter, in
other exemplary embodiments, a boot without a gaiter
may be used. In these embodiments, the first annular
gasket 116 is directly attached to the lower foot portion
at, for example, a collar of the boot.
[0045] As illustrated in FIGS. 3-4, in some embodi-
ments, the first annular gasket 116 includes a first annular
flange 126 extending substantially laterally from a prox-
imal end of the first annular gasket 116 to a free end 117.
Thus, the first annular flange 126 and the first annular
gasket 116 substantially form an L-shape relative to each
other. The first annular flange 126 extends longitudinally
and continuously about an entire circumference of the
first annular gasket 116 and is coupled to the first annular
gasket 116 via a flexible section 130 or living hinge.
[0046] Similarly, in some embodiments, the second
annular gasket 118 includes a second annular flange 128
extending substantially laterally from a distal end of the
second annular gasket 118 to a free end 119. Thus, the
second annular flange 128 and the second annular gas-
ket 118 substantially form an L-shape relative to each
other. The second annular flange 128 extends longitudi-
nally and continuously about the entire circumference of
the second annular gasket 118 and is coupled to the sec-

ond annular gasket 118 via a flexible section 132 or living
hinge.
[0047] In some embodiments, the first and second an-
nular flanges 126, 128 may, if desired, incorporate a mul-
titude of constructions. For example, the first and second
annular flanges 126, 128 may include grooves 120 and
ribs 122 which facilitate the interlocking of the first annular
flange 126 with the second annular flange 128. In this
regard, the grooves and ribs may form female and male
shapes to aid in the interlocking of the first and second
annular flanges 126, 128.
[0048] For example, looking to FIGS. 3-4, in some em-
bodiments the first annular flange 126 includes at least
one continuous channel or groove 120 extending longi-
tudinally along an entire circumference of the first annular
flange 126, forming a receiving portion of the waterproof
seal. The second annular flange 128 includes at least
one continuous rib 122 extending longitudinally along an
entire circumference of the second annular flange 128.
The second annular flange 128 is adapted for operatively
engaging the first annular flange 126 to facilitate the for-
mation of a waterproof seal. Specifically, the rib 122 of
the second annular flange 128 is adapted to engage the
groove 120 of the first annular flange 126 when the first
and second annular flanges 126, 128 are operatively en-
gaged.
[0049] In some embodiments, the groove 120 and the
rib 122 are positioned such that, in use, each of the
groove 120 and the rib 122 project radially about the fas-
tener system 140. Specifically, in an engaged configura-
tion, the groove 120 projects radially into the first annular
flange 126 such that an engagement direction E9 of the
groove 120 is oriented perpendicular to a longitudinal
direction Lb of the boot 102 on which the first annular
flange 126 is positioned. Similarly, the rib 122 projects
radially from the second annular flange 128 such that an
engagement direction Er of the rib 122 is oriented per-
pendicular to a longitudinal direction Lp of the pant leg
106 on which the second annular flange 128 is located.
Thus, when the groove 120 and the rib 122 are sealed,
their seal is oriented radially, rather than axially, as in the
fastener system of FIGS. 1A, 1B. Because of this radial
seal, the force applied to mate and unmate the groove
120 and rib 122 is a radial force. In contrast, the force
that is generally applied to the fastener system during
wearing is a tensile force that is parallel to the longitudinal
axes of the boot 102 and pant leg 106 and perpendicular
to the force required to seal and unseal the fastener sys-
tem 140 when joining garments. Therefore, the tensile
force is not applied in such a direction that it acts to un-
mate the rib 122 from the groove 120.
[0050] Upon sealing of the first and second annular
flanges 126, 128, the rib 122, which may be of similar or
same size, shape, and configuration as the groove 120,
will be adapted to fit snugly inside the groove 120. Thus,
upon insertion of the rib 122 into the groove 120, the first
and second annular flanges 126, 128 will be forced to be
aligned properly (e.g., in order to form a seal). If the rib
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122 does not fit properly into the groove 120 this indicates
that the first and second annular flanges 126, 128 are
not aligned properly. Thus, the rib 122 and groove 120
act as a safeguard against improper operation of the fas-
tener system 140.
[0051] In some embodiments, the groove 120 and the
rib 122 have cross-sectional shapes that define conform-
ing surfaces that engage against each other to form the
waterproof seal. For example, in one embodiment illus-
trated in FIGS. 3-4, the rib 122 has an enlarged head 134
with a rounded cross-sectional shape. The enlarged
head 134 narrows to a neck 136, forming rounded shoul-
ders 138. The groove 120 has an interior surface that
conforms to the surface of the rib 122. Specifically, the
groove 120 has an enlarged portion 154 with a rounded
cross-sectional shape that tapers to a mouth 156 config-
ured to receive the enlarged head 134 of the rib 122. The
tapering of the enlarged portion 154 to the mouth 156
forms shoulders 158 that engage with the shoulders 138
of the rib 122 to retain the rib 122 within the groove 120
via an interference fit. That is, the mouth 156 of the groove
120 has a sufficient resiliency to allow the rib 122 to be
inserted into the groove 120 and interlocked therein when
the enlarged head 134 is snapped therein by, for exam-
ple, application of pressure by the user’s finger. While
the present embodiment describes a substantially round-
ed cross-sectional shape of the rib 122 and groove 120,
the rib 122 and groove 120 may have any other cross-
sectional shape so long as the two components have
mating shapes that provide an interference fit when en-
gaged.
[0052] In some embodiments, multiple grooves 120
and multiple ribs 122 may be used along the length of
the first and second annular flanges 126, 128. The use
of multiple grooves 120 and ribs 122 may help to further
ensure prevention of pullout of the first and second an-
nular flanges 126, 128. In an exemplary embodiment, as
depicted in FIG. 5, the first annular flange 126 includes
a plurality of continuous grooves 120 extending longitu-
dinally along an entire circumference thereof and the sec-
ond annular flange 128 includes a plurality of continuous
ribs 122 extending longitudinally along an entire circum-
ference thereof. Although FIG. 5 shows two ribs 122 and
two grooves 120, the fastener system 140 may include
any number of ribs 122 and grooves 120. In this embod-
iment, the plurality of grooves 120 are substantially par-
allel to one another and the plurality of ribs 122 are sub-
stantially parallel to one another. The grooves 120 may
be spaced equally or at different distances from one an-
other along the first annular flange 126. Similarly, the ribs
122 may be spaced equally or at different distance from
one another along the second annular flange 128. How-
ever, the plurality of ribs 122 and the plurality of grooves
120 should be spaced so that the ribs 122 and the
grooves 120 align with one another when the first and
second annular flanges 126, 128 are engaged.
[0053] Regardless of the number of ribs and grooves,
a variety of geometries may be used for the rib(s) and

groove(s). Non-limiting examples include the shape of a
circle, trapezoid, triangle, square, rhombus, rectangle, or
combinations thereof. Alternatively, the groove is a series
of repeating geometries and/or repeating alternating ge-
ometries. It is also contemplated that the groove(s) and
rib(s) may also relate to each other in planar or linear
relation as well as non-planar and non-linear relations.
In some embodiments, the fastener system 140 is free
from a slider or any similar mechanism configured to mate
the rib 122 with the groove 120.
[0054] In some embodiments, the rib 122 and the
groove 120 are welded together to form a permanent
waterproof seal. The rib 122 and the groove 120 may be
welded by any known method including, but not limited
to, thermal welding, ultrasonic welding, etc. Permanently
welding the first garment to the second garment when
the rib and the groove are engaged, can provide a gar-
ment that provides enhanced protection against water
ingress or enhanced protection against chemical or bio-
logical threats.
[0055] According to some embodiments, the first and
second annular gaskets 116, 118 are formed by injection
molding. In other embodiments, the first and second an-
nular gaskets 116, 118 are formed by 3-dimensional
printing. In still further embodiments, the first and second
annular gaskets are formed by extrusion or welding. Ac-
cording to some embodiments, the first and second an-
nular gaskets 116, 118 are not formed by extrusion so
that the first and second annular gaskets 116, 118 are
seamless. In some embodiments, the first and second
annular gaskets 116, 118 are formed from a flexible sub-
strate. The flexible substrate material can include, but is
not limited to, thermoplastic polyurethane, polyurethane,
polyolefin, polyolefin copolymer, polyethylene, polypro-
pylene, thermoplastic elastomers, styrene ethylene buty-
lene styrene rubber, or a combination thereof. In some
embodiments, the first and second annular flanges 126,
128 are integrally formed with the first and second annu-
lar gaskets 116, 118 through injection molding. In these
embodiments, the first and second annular gaskets 116,
118 and the first and second annular flanges 126, 128
comprise the same material.
[0056] According to some aspects of the present dis-
closure, the fastener system 140 includes a shroud or
tab 164 positioned on a portion of the first annular gasket
116 distal to the flexible section, as depicted in FIGS.
3-4. The tab 164 extends from a lateral surface of the
first annular gasket 116 in a proximal direction at an angle
relative to the lateral surface of the first annular gasket
116. For example, in some embodiments, the tab 164
and the first annular gasket 116 form a locking space 160
therebetween that corresponds or approximates the
shape of the annular flange 126, especially the free end
117 of the annular flange 126. The tab 164 is configured
such that an end portion 162 of the sealed first and sec-
ond annular flanges 126, 128 may be received within or
snapped into a locking space 160 formed between the
tab 164 and the first annular gasket 116. Thus, the mated
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first and second annular flanges 126, 128 may be releas-
ably locked within the locking space 160 by frictional fit
with the tab 164, providing further protection against liq-
uids or other environmental factors. As can be seen in
FIG. 4, the first and second annular flanges 126, 128 are
able to rotate distally about the first and second flexible
sections 130, 132 to be inserted in the locking space 160.
[0057] To release the mated flanges 126, 128 from the
locking space, the second annular flange 128, in some
embodiments, includes a pull tab 166 extending from at
least a portion thereof, as depicted in FIGS. 3-4. For ex-
ample, the pull tab 166, in some embodiments, may be
an extension at an end of the second annular flange 128.
In some embodiments, the pull tab 166 is integrally
formed with the second annular flange 128. In some em-
bodiments, the pull tab 166 is attached or formed by, for
example, welding, injection molding or other suitable
methods to the second annular flange 128. In some em-
bodiments, the pull tab 166 is not a continuous annular
tab. Specifically, the pull tab 166 does not extend about
the entire length of the second annular flange 128. The
pull tab 166 is configured to pull the mated first and sec-
ond annular flanges 126, 128 from the locking space 160
when a pull force is applied. Additionally, the pull tab 166
can be used decouple the first and second annular flang-
es 126, 128, thereby unfastening the pant leg 106 from
the boot 102. In some embodiments, the pull tab 166
includes an open central portion or hole (not shown) con-
figured to facilitate grasping by a finger or a thumb of the
user.
[0058] In use, there are generally two forces acting up-
on the annular flanges 126, 128. The first force (i.e., a
radial force) is the force required to mate and unmate the
first annular flange 126 and the second annular flange
128. Once the two flanges are mated around the periph-
ery of the flanges 126, 128, and the garment is in use,
the force is generally a tensile force that is oriented axial
to or approximately 90 degrees to the radial force. Thus,
the tensile force during wearing and use does not seek
to unmate the mated flanges. 126, 128. In some embod-
iments, the force required to unmate the flanges 126, 128
in the radial direction is less than half the force required
to unmate the flanges 126, 128 through tension in the
axial direction.
[0059] In another exemplary embodiment, depicted in
FIG. 3, each of the first and second annular flanges 126,
128 can include a pull tab. Specifically, first annular flange
126 includes a pull tab 168 and the second annular flange
128 includes the pull tab 166. In some embodiments, the
pull tab 168 includes a central hole 170 which is sized
and shaped so that the tab 164 is positioned therethrough
when the first and second annular flanges 126, 128 are
inserted into the locking space 160. Thus, the pull tab
168 does not prevent or interfere with the positioning of
the first and second annular flanges 126, 128 in the lock-
ing space 160. In other embodiments, the pull tab 168 is
sufficiently flexible so as to simply be proximally deflected
by the tab 164 when the first annular flange 126 is posi-

tioned within the locking space 160.
[0060] FIG. 3 depicts an exemplary sequence of oper-
ation of the fastener system 140. At step one, the first
and second annular flanges 126, 128 are positioned op-
posite one another. In this embodiment, proper alignment
is indicated by the abutment of flexible section 130 with
flexible section 132. The substantial L-shape that is
formed between the first and second annular flanges 126,
128 and the first and second annular gaskets 116, 118,
respectively, orient the groove 120 and rib 122 substan-
tially horizontally around the shin of the user so that the
first and second annular flanges 126, 128 can be simul-
taneously squeezed by the user from both a proximal
and distal direction. The first and second annular flanges
126, 128 are sealed together with finger pressure at one
point along the circumference of the fastener system 140.
Pressure may then be applied continuously around the
circumference of the first and second annular flanges
126, 128 to fully seal the fastener system 140.
[0061] At step two, the sealed first and second annular
flanges 126, 128 are rotated distally about the flexible
sections 130, 132 to snap into the locking space 160
between the tab 164 and the first annular gasket 116.
[0062] At step three, to disconnect the fastener system
140, one or both of the pull tabs 166, 168 are pulled to
remove the sealed first and second annular flanges 126,
128 from the locking space 160.
[0063] At step four, the pull tabs 166, 168 are pulled
apart (e.g., in outwardly opposing directions) to break the
seal and disconnect the first and second annular flanges
126, 128.
[0064] As best seen in FIGS. 2 and 6, the outer shell
108 of each pant leg 106 may be configured as a cuff
that extends downwardly to overlay (e.g., cover) the gai-
ter 114 and, in some embodiments, a portion of the lower
foot portion 112. In some embodiments, the outer shell
108 of each pant leg 106 includes, for example, a hook
115 or loop to attach the outer shell 108 to the lower foot
portion 112, providing further protection from liquid or
other environmental elements. In some embodiments,
the hook 115 hooks onto laces of the boot 102. The outer
shell 108, when pulled down over the gaiter 114, also
protects the fastener system 140 from damage due to
external factors. It is noted however, that the hook 115
does not function to maintain the engagement of the fas-
tener system 140 (not shown in FIG. 6). In some embod-
iments, the article is free from a hook 115 on one or more
portions of the pants leg and/or the boot.
[0065] The present disclosure also relates to a kit,
wherein the kit comprises two or more first garments and
two or more second garments, wherein each of the first
garments comprises a first sized garment, a second sized
first garment and a subsequently sized first garment (if
present) and each second garment comprises a first
sized second garment and a second sized second gar-
ment and a subsequently sized second garment; and a
waterproof fastener system configured to join at least one
of the first garments to at least one of the second gar-
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ments, wherein the waterproof fastener system is the
same as described herein. Since persons come in mul-
tiple sizes, the kit allows the wearer to choose the cor-
rectly sized first and second garments in order to provide
a fit to the overall garment that corresponds to the wear-
er’s individual needs or requirements.
[0066] The foregoing discussion has been presented
for purposes of illustration and description. Further, the
description is not intended to limit the invention to the
form disclosed herein. Consequently, variation, modifi-
cation and combination commensurate with the above
teachings, within the skill and knowledge of the relevant
art, are within the scope of the present disclosure. The
embodiments described herein and above are further in-
tended to explain the best mode presently known of prac-
ticing the invention and to enable other skilled in the art
to utilize the invention, as such, or in other embodiments,
and with the various modifications required by their par-
ticular application or uses of the invention. It should be
further construed that all of the embodiments disclosed
herein may be presented individually or in combination
to create invention that should be deemed within the
scope and teaching of the specification presented herein.
It is intended that the appended claims be construed to
include alternative embodiments to the extent permitted
by the prior art.

Claims

1. An article comprising:

a first garment,
a second garment, and
a waterproof fastener system configured to join
the first garment to the second garment,
wherein the waterproof fastener system com-
prises:

a first annular gasket coupled to the first gar-
ment, the first annular gasket comprising a
flexible substrate and at least one continu-
ous groove, wherein the at least one con-
tinuous groove projects radially into the first
flexible substrate such that an engagement
direction of the at least one continuous
groove is oriented perpendicular to a longi-
tudinal direction of the first garment, and
a second annular gasket coupled to the sec-
ond garment, the second annular gasket
comprising a second flexible substrate and
at least one continuous rib,

wherein the at least one continuous rib
projects radially from the second flexi-
ble substrate such that an engagement
direction of the at least one continuous
rib is oriented perpendicular to a longi-

tudinal direction of the second garment,
wherein the at least one continuous
groove is configured to receive the at
least one continuous rib to form a wa-
terproof interference fit, wherein the
second annular gasket comprises a pull
tab extending from a portion thereof,
the pull tab being configured to decou-
ple the first and second annular gaskets
when a pull force is applied.

2. The article of claim 1 wherein one of the first garment
or the second garment comprises an inner liner and
an outer portion.

3. The article of claim 2, wherein the second annular
gasket is coupled to the inner liner of the second
garment.

4. The article of claim 2, wherein the outer portion is
configured to cover and extend past the waterproof
fastener system when the first and second annular
gaskets are engaged.

5. The article of claim 1 wherein the first annular gasket
comprises a first annular flange coupled thereto by
a first flexible section, the first annular flange extend-
ing from the first flexible section to a first free end,
and the second annular gasket comprises a second
annular flange coupled thereto by a second flexible
section, the second annular flange extending from
the second flexible section to a second free end,
wherein the at least one continuous groove is posi-
tioned on the first annular flange and the at least one
continuous rib is positioned on the second annular
flange.

6. The article of claim 5, wherein the first annular gasket
comprises a tab extending from a lateral surface
thereof, the tab and the lateral surface of the first
annular gasket forming a locking space therebe-
tween, wherein in an engaged configuration in which
the at least one continuous rib is received within the
at least one continuous groove to seal the first and
second annular flanges, the locking space is config-
ured to receive an end portion of the sealed first and
second annular flanges.

7. The article of claim 5 or 6, wherein the first annular
flange has a first pull tab coupled to the first free end
and the second annular flange has a second pull tab
coupled to the second free end, the first and second
pull tabs configured to disconnect the first and sec-
ond annular flanges upon application of outwardly
opposing forces.

8. The article of any one of claims 1 to 7 wherein at
least a portion of the first and second garments com-
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prises at least one of waterproof materials, water-
proof breathable materials, thermally protective wa-
terproof breathable materials or materials that pro-
vide protection against chemical and/or biological
threats.

9. The article of any one of claims 1 to 8, wherein the
first and the second garments comprise waterproof
breathable laminates.

10. The article of any one of claims 1 to 9, wherein the
fastener system does not include a slider or any
mechanism configured to mate the at least one con-
tinuous rib with the at least one continuous groove
around a circumference of the at least one continu-
ous rib and/or at least one continuous groove.

11. The article of any one of claims 1 to 10, wherein the
first annular gasket comprises a locator including a
proximal surface, the locator positioned on the first
annular gasket such that when a distal end of the
second annular gasket abuts the proximal surface,
the at least one continuous rib and the at least one
continuous groove are aligned.

12. The article of any one of claims 1 to 11, wherein the
first and second annular gaskets are configured such
that the at least one continuous rib is received in the
at least one continuous groove via an applied radial
force, wherein the applied radial force is perpendic-
ular to a tensile force applied to the waterproof fas-
tener system by the first garment and the second
garment during use.

13. A system comprising:

a first garment,
a second garment, and
a waterproof fastener system configured to join
the first garment to the second garment, wherein
the waterproof fastener system comprises:

a first annular gasket coupled to the first gar-
ment, the first annular gasket comprising a
flexible substrate and at least one continu-
ous groove, wherein the at least one con-
tinuous groove projects radially into the first
flexible substrate such that an engagement
direction of the at least one continuous
groove is oriented perpendicular to a longi-
tudinal direction of the first garment; and
a second annular gasket coupled to the sec-
ond garment, the second annular gasket
comprising a second flexible substrate and
at least one continuous rib,

wherein the at least one continuous rib
projects radially from the second flexi-

ble substrate such that an engagement
direction of the at least one continuous
rib is oriented perpendicular to a longi-
tudinal direction of the second garment,
wherein the at least one continuous
groove is configured to receive the at
least one continuous rib to form a wa-
terproof interference fit, wherein the
second annular gasket comprises a pull
tab extending from a portion thereof,
the pull tab being configured to decou-
ple the first and second annular gaskets
when a pull force is applied.

14. The system of claim 13, wherein the first garment is
an article of footwear and the second garment is a
pair of pants including two pant legs.

15. The system of claim 13, wherein the first garment is
a glove and the second garment is a jacket or shirt.

16. The system of claim 13, wherein the first garment is
a pair of pants and the second garment is a jacket
or a shirt.

17. The system of claim 13, wherein the first garment is
a shirt sleeve and the second garment is a vest.

18. The system of claim 13, wherein the first garment is
a boot, wherein the boot comprises a gaiter, and
wherein each pant leg includes an inner liner and an
outer shell.

19. The system of claim 18, wherein the gaiter is coupled
to the first annular gasket and the inner liner is cou-
pled to the second annular gasket.

20. An article comprising:

a first garment,
a second garment, and
a waterproof fastener system configured to join
the first garment to the second garment, wherein
the waterproof fastener system comprises:

a first annular gasket coupled to the first gar-
ment, the first annular gasket comprising a
flexible substrate and at least one continu-
ous groove,
wherein the at least one continuous groove
projects radially into the first flexible sub-
strate such that an engagement direction of
the at least one continuous groove is orient-
ed perpendicular to a longitudinal direction
of the first garment; and
a second annular gasket coupled to the sec-
ond garment, the second annular gasket
comprising a second flexible substrate and

17 18 



EP 3 895 573 A1

11

5

10

15

20

25

30

35

40

45

50

55

at least one continuous rib,

wherein the at least one continuous rib
projects radially from the second gar-
ment such that an engagement direc-
tion of the at least one continuous rib is
oriented perpendicular to a longitudinal
direction of the second garment,
wherein the at least one continuous
groove is configured to receive the at
least one continuous rib to form a wa-
terproof interference fit.

21. The article of claim 20, wherein the first and second
annular gaskets are welded to form a permanent
seal.

22. The article of claim 20, wherein the first and second
annular gaskets are one of thermally or ultrasonically
welded.

23. The article of any one of claims 20 to 22, wherein
the first and second annular gaskets are configured
such that the at least one continuous rib is received
in the at least one continuous groove via an applied
radial force, wherein the applied radial force is per-
pendicular to a tensile force applied to the waterproof
fastener system by the first garment and the second
garment during use.
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