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Description

[0001] The present disclosure relates generally to the
field of modular attachment systems. More specifically,
the presently disclosed systems, methods, and/or appa-
ratuses relates to a modular attachment system having
an aperture array.

[0002] It is advantageous be able to configure and/or
reconfigure various pouches, pockets, holsters, holders,
and other accessories on items such as, for example,
articles of clothing, vests, plate carriers, backpacks,
packs, platforms, and other carriers.

[0003] Itis generally known to removably attach such
items using a MOLLE or other similar attachment system.
The term MOLLE (Modular Lightweight Load-carrying
Equipment) is used to generically describe load bearing
systems and subsystems that utilize corresponding rows
of woven webbing for modular pouch, pocket, and ac-
cessory attachment.

[0004] The MOLLE system is a modular system that
incorporates the use of corresponding rows of webbing
stitched onto a piece of equipment, such as a vest, and
the various MOLLE compatible pouches, pockets, and
accessories, each accessory having mating rows of
stitched webbing. MOLLE compatible pouches, pockets,
and accessories of various utility can then be attached
or coupled wherever MOLLE webbing exists on the
equipment.

[0005] The terms "MOLLE-compatible" or "MOLLE"
system are not used to describe a specific system, but
to generically describe accessory attachment systems
that utilize interwoven PALS (Pouch Attachment Ladder
System) webbing for modular accessory attachment.
[0006] As illustrated in FIGS. 1-2, an exemplary
MOLLE compatible carrier portion 10 includes a plurality
of substantially parallel rows of spaced apart, horizontal
carrier webbing elements 23. Each of the carrier webbing
elements 23 is secured to a backing or carrier material
12, by vertical stitching 24, at spaced apart locations,
such that a tunnel segment 27 is formed between the
carrier material 12 and the carrier webbing elements 23
between each secured location of the carrier webbing
elements 23. Each of the tunnel segments 27 is formed
substantially perpendicular to a longitudinal axis or direc-
tion of the carrier webbing elements 23.

[0007] The MOLLE compatible carrier portion 10, or
MOLLE system grid, typically consists of horizontal rows
of 1 inch (2.5 cm) webbing, spaced 1 inch apart, and
attached or coupled to the carrier material 12 at 1.5 inch
(3.8 cm) intervals.

[0008] An exemplary accessory 81 includes a plurality
of substantially parallel, spaced apart accessory webbing
elements 83. The accessory webbing elements 83 are
spaced apart so as to correspond to the spaces between
the spaced apart carrier webbing elements 23. The ac-
cessory webbing elements 83 are secured to the acces-
sory 81 atspaced apart locations, such that an accessory
tunnel segment 87 is formed between the accessory 81
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and the accessory webbing element 83 between each
secured location of the accessory webbing element 83.
Each of the accessory tunnel segments 87 is formed sub-
stantially perpendicular to a longitudinal direction of the
accessory webbing elements 83.

[0009] When the accessory 81 is placed adjacent the
carrier material 12 such that the accessory webbing el-
ements 83 are within the spaces between the spaced
apart carrier webbing elements 23 (and the carrier web-
bing elements 23 are within the spaces between the
spaced apart accessory webbing elements 83) and cor-
responding tunnel segments 27 and accessory tunnel
segments 87 are aligned, a strap or coupling element
may be interwoven between the aligned tunnel segments
27 and accessory tunnel segments 87 (alternating be-
tween horizontal carrier webbing element 23 portions on
the host or carrier material 12 and horizontal webbing
portions on the accessory 81) to removably attach the
accessory 81 to the carrier material 12.

[0010] Thus, through the use of a MOLLE or MOLLE-
type system, an accessory 81 may be mounted to a va-
riety of carrier materials 12. Likewise, if a particular carrier
material 12 includes a MOLLE compatible system, a va-
riety of accessories may be interchangeably mounted to
the platform to accommodate a variety of desired config-
urations.

[0011] MOLLE compatible systems allow, forexample,
various pouch arrangements to be specifically tailored to
a desired configuration and then reconfigured, if desired.
Various desired pouches, pockets, and accessories can
be added and undesired or unnecessary pouches, pock-
ets, or accessories can be removed.

[0012] Any discussion of documents, acts, materials,
devices, articles, or the like, which has been included in
the present specification is not to be taken as an admis-
sion that any or all of these matters form part of the prior
art base or were common general knowledge in the field
relevant to the present disclosure as it existed before the
priority date of each claim of this application.

[0013] However, the typical "MOLLE-compatible" or
"MOLLE" system arrangement has various shortcom-
ings. For example, known "MOLLE-compatible" or
"MOLLE" systems only allow for attachment of accesso-
ries in a single orientation relative to the carrier webbing
elements. In most applications, this results in only vertical
attachment of accessories to the MOLLE system, i.e.,
attachment perpendicular to the longitudinal axis, A, of
the carrier webbing elements.

[0014] In various exemplary, non-limiting embodi-
ments, the modular attachment aperture array of the
presently disclosed systems, methods, and/or appara-
tuses provides an aperture array layer that allows
MOLLE-compatible or similar accessories to be attached
or coupled to the aperture array layer in a vertical, hori-
zontal, oblique, or diagonal manner, relative to a row,
column, or other pattern of spaced apart array apertures.
[0015] In various exemplary, nonlimiting embodi-
ments, the modular attachment aperture array of the
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present disclosure comprises at least some of a portion
of carrier material; and an aperture array layer, wherein
the aperture array layer comprises a plurality of spaced
apart array apertures, wherein each array aperture is
formed of two substantially equal length, substantially
parallel sides, an arcuate side joining respective upper
terminal ends of the substantially parallel sides, and an
arcuate side joining respective lower terminal ends of the
substantially parallel sides, wherein each of the array ap-
ertures is formed through the aperture array layer, and
wherein the array apertures are arranged in a repeating
sequence of spaced rows and spaced columns, and
wherein the aperture array layer is at least partially at-
tached or coupled to at least a portion of the carrier ma-
terial.

[0016] Incertain exemplary, nonlimiting embodiments,
the plurality of spaced apart array apertures are arranged
in a repeating sequence of equally spaced rows of the
array apertures and equally spaced columns of the array
apertures.

[0017] Incertain exemplary, nonlimiting embodiments,
aperture array tunnel segments are created between ad-
jacent array apertures.

[0018] Incertain exemplary, nonlimiting embodiments,
aperture array tunnel segments are created between ver-
tically adjacent array apertures, between horizontally ad-
jacent array apertures, between obliquely adjacent array
apertures, and/or between diagonally adjacent array ap-
ertures.

[0019] Incertain exemplary, nonlimiting embodiments,
each of the array apertures is defined by one or more
continuous edge portions.

[0020] Incertain exemplary, nonlimiting embodiments,
each adjacent column of spaced apart array apertures
is offset such that at least edge portions or proximate
centers of adjacent array apertures are offset by approx-
imately =33°.

[0021] Incertain exemplary, nonlimiting embodiments,
each column of spaced apart array apertures at least
partially overlaps an adjacent column of spaced apart
array apertures.

[0022] Incertain exemplary, nonlimiting embodiments,
each array aperture is separated from each other array
aperture by a distance that is less than a width of each
array aperture.

[0023] Incertain exemplary, nonlimiting embodiments,
the aperture array layer comprises chlorosulfonated pol-
yethylene (CSPE) synthetic rubber (CSM).

[0024] Incertain exemplary, nonlimiting embodiments,
the aperture array layer comprises a portion of Hypalon
fabric or a nylon laminate.

[0025] In various exemplary, nonlimiting embodi-
ments, the modular attachment aperture array of the
present disclosure comprises at least some of an aper-
ture array layer, wherein the aperture array layer com-
prises a plurality of spaced apart array apertures, wherein
each array aperture is formed of two substantially equal
length, substantially parallel side portions, an upper ar-
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cuate side joining respective upper terminal ends of the
substantially parallel side portions, and a lower arcuate
side joining respective lower terminal ends of the sub-
stantially parallel side portions, wherein each of the array
apertures is formed through at least a portion of the ap-
erture array layer, and wherein the array apertures are
arranged in a repeating sequence of spaced rows and
spaced columns, and wherein the aperture array layer is
at least partially attached or coupled to at least a portion
of the carrier material.

[0026] Incertain exemplary, nonlimiting embodiments,
the aperture array layer is at least partially attached or
coupled to at least a portion of a carrier material.
[0027] In various exemplary, nonlimiting embodi-
ments, the modular attachment aperture array of the
present disclosure comprises at least some of an aper-
ture array layer, wherein the aperture array layer com-
prises a plurality of spaced apartarray apertures, wherein
the array apertures are formed as substantially elongated
oval shaped array apertures arranged in a repeating se-
quence of equally spaced rows of the array apertures
and equally spaced columns of the array apertures.
[0028] Accordingly, the presently disclosed systems,
methods, and/or apparatuses separately and optionally
provide a modular attachment aperture array that allows
a user to readily attach MOLLE-compatible or similar ac-
cessories to the aperture array layer in a vertical, hori-
zontal, oblique, or diagonal manner.

[0029] The presently disclosed systems, methods,
and/or apparatuses separately and optionally provide a
modular attachment aperture array that allows a user to
attach an accessory to the aperture array layer by inter-
weaving an accessory coupling elementbetween aligned
aperture array tunnel segments and accessory tunnel
segments to removably attach the accessory to the ap-
erture array layer.

[0030] These and other aspects, features, and advan-
tages of the presently disclosed systems, methods,
and/or apparatuses are described in or are apparentfrom
the following detailed description of the exemplary, non-
limiting embodiments of the presently disclosed systems,
methods, and/or apparatuses and the accompanying fig-
ures. Other aspects and features of embodiments of the
presently disclosed systems, methods, and/or appara-
tuses will become apparent to those of ordinary skill in
the art upon reviewing the following description of spe-
cific, exemplary embodiments of the presently disclosed
systems, methods, and/or apparatuses in concert with
the figures.

[0031] While features of the presently disclosed sys-
tems, methods, and/or apparatuses may be discussed
relative to certain embodiments and figures, all embod-
iments of the presently disclosed systems, methods,
and/or apparatuses can include one or more of the fea-
tures discussed herein. Further, while one or more em-
bodiments may be discussed as having certain advan-
tageous features, one or more of such features may also
be used with the various embodiments of the systems,
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methods, and/or apparatuses discussed herein. In sim-
ilar fashion, while exemplary embodiments may be dis-
cussed below as device, system, or method embodi-
ments, it is to be understood that such exemplary em-
bodiments can be implemented in various devices, sys-
tems, and methods of the presently disclosed systems,
methods, and/or apparatuses.

[0032] Any benefits, advantages, or solutions to prob-
lems that are described herein with regard to specific
embodiments are not intended to be construed as a crit-
ical, required, or essential feature(s) or element(s) of the
presently disclosed systems, methods, and/or appara-
tuses or the claims.

[0033] As required, detailed exemplary embodiments
of the presently disclosed systems, methods, and/or ap-
paratuses are disclosed herein; however, it is to be un-
derstood that the disclosed embodiments are merely ex-
emplary of the presently disclosed systems, methods,
and/or apparatuses that may be embodied in various and
alternative forms, within the scope of the presently dis-
closed systems, methods, and/or apparatuses. The fig-
ures are not necessarily to scale; some features may be
exaggerated or minimized to illustrate details of particular
components. Therefore, specific structural and functional
details disclosed herein are not to be interpreted as lim-
iting, but merely as a basis for the claims and as a rep-
resentative basis for teaching one skilled in the art to
employ the presently disclosed systems, methods,
and/or apparatuses.

[0034] The exemplary embodiments of the presently
disclosed systems, methods, and/or apparatuses will be
described in detail, with reference to the following figures,
wherein like reference numerals refer to like parts
throughout the several views, and wherein:

FIG. 1 illustrates a portion of a known MOLLE com-
patible carrier portion attached or coupled to acarrier
material;

FIG. 2 illustrates a MOLLE-compatible accessory
being attached or coupled to a portion of a known
MOLLE compatible carrier portion;

FIG. 3 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, according to the presently
disclosed systems, methods, and/or apparatuses;
FIG. 4 illustrates a more detailed view of an exem-
plary embodiment of the modular attachment aper-
ture array, wherein the modular attachment aperture
array comprises substantially octagonally shaped
array apertures, arranged according to an exemplary
embodiment of the presently disclosed systems,
methods, and/or apparatuses;

FIG. 5 illustrates a more detailed view of the inter-
action between the aperture array layer of the mod-
ular attachment aperture array and the accessory
coupling element of an exemplary accessory, ac-
cording to the presently disclosed systems, meth-
ods, and/or apparatuses;
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FIG. 6 illustrates an exemplary accessory attached
or coupled to the aperture array layer of the modular
attachment aperture array, according to the present-
ly disclosed systems, methods, and/or apparatuses;
FIG. 7 illustrates a more detailed view of the inter-
action between the aperture array layer of the mod-
ular attachment aperture array and the accessory
coupling element of an exemplary accessory, ac-
cording to the presently disclosed systems, meth-
ods, and/or apparatuses;

FIG. 8 illustrates a more detailed view of the inter-
action between the aperture array layer of the mod-
ular attachment aperture array, the accessory cou-
pling element of an exemplary accessory, and the
accessory webbing element of the exemplary acces-
sory, according to the presently disclosed systems,
methods, and/or apparatuses;

FIG. 9 illustrates an exemplary accessory attached
or coupled to the aperture array layer of the modular
attachment aperture array, according to the present-
ly disclosed systems, methods, and/or apparatuses;
FIG. 10 illustrates a more detailed view of the inter-
action between the aperture array layer of the mod-
ular attachment aperture array and the accessory
coupling element of an exemplary accessory, ac-
cording to the presently disclosed systems, meth-
ods, and/or apparatuses;

FIG. 11 illustrates a more detailed view of the inter-
action between the aperture array layer of the mod-
ular attachment aperture array and the accessory
coupling element of an exemplary accessory, ac-
cording to the presently disclosed systems, meth-
ods, and/or apparatuses;

FIG. 12 illustrates an exemplary accessory attached
or coupled to the aperture array layer of the modular
attachment aperture array, according to the present-
ly disclosed systems, methods, and/or apparatuses;
FIG. 13 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, wherein the modular at-
tachment aperture array comprises substantially
hexagonally shaped array apertures, arranged ac-
cording to an exemplary embodiment of the present-
ly disclosed systems, methods, and/or apparatuses;
FIG. 14 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, wherein the modular at-
tachment aperture array comprises substantially cir-
cular shaped array apertures, arranged according to
an exemplary embodiment of the presently disclosed
systems, methods, and/or apparatuses;

FIG. 15 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, wherein the modular at-
tachment aperture array comprises substantially oc-
tagonally shaped array apertures, arranged accord-
ing to an exemplary embodiment of the presently
disclosed systems, methods, and/or apparatuses;
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FIG. 16 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, wherein the modular at-
tachmentaperture array comprises a plurality of sub-
stantially octagonally shaped array apertures, ar-
ranged according to an exemplary embodiment of
the presently disclosed systems, methods, and/or
apparatuses;

FIG. 17 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, wherein the modular at-
tachmentaperture array comprises a plurality of sub-
stantially octagonally shaped array apertures, ar-
ranged according to an exemplary embodiment of
the presently disclosed systems, methods, and/or
apparatuses;

FIG. 18 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, wherein the modular at-
tachmentaperture array comprises a plurality of sub-
stantially octagonally shaped array apertures, ar-
ranged according to an exemplary embodiment of
the presently disclosed systems, methods, and/or
apparatuses;

FIG. 19 illustrates an exemplary embodiment of a
portion of the modular attachment aperture array at-
tached or coupled to an exemplary carrier material,
wherein the modular attachmentaperture array com-
prises a plurality of substantially octagonally shaped
array apertures, arranged according to an exemplary
embodiment of the presently disclosed systems,
methods, and/or apparatuses;

FIG. 20 illustrates an exemplary embodiment of a
modular attachment aperture, according to an ex-
emplary embodiment of the presently disclosed sys-
tems, methods, and/or apparatuses;

FIG. 21 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, according to an exemplary
embodiment of the presently disclosed systems,
methods, and/or apparatuses;

FIG. 22 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, according to an exemplary
embodiment of the presently disclosed systems,
methods, and/or apparatuses;

FIG. 23 illustrates an exemplary embodiment of a
modular attachment array aperture, according to an
exemplary embodiment of the presently disclosed
systems, methods, and/or apparatuses;

FIG. 24 illustrates an exemplary embodiment of a
portion of a modular attachment aperture array, ac-
cording to an exemplary embodiment of the present-
ly disclosed systems, methods, and/or apparatuses;
FIG. 25 illustrates an exemplary embodiment of a
modular attachment array aperture, according to an
exemplary embodiment of the presently disclosed
systems, methods, and/or apparatuses;
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FIG. 26 illustrates an exemplary embodiment of a
modular attachment array aperture, according to an
exemplary embodiment of the presently disclosed
systems, methods, and/or apparatuses;

FIG. 27 illustrates an exemplary embodiment of a
modular attachment array aperture, according to an
exemplary embodiment of the presently disclosed
systems, methods, and/or apparatuses;

FIG. 28 illustrates an exemplary embodiment of a
portion of a modular attachment aperture array, ac-
cording to an exemplary embodiment of the present-
ly disclosed systems, methods, and/or apparatuses;
FIG. 29 illustrates an exemplary embodiment of a
portion of a modular attachment aperture array, ac-
cording to an exemplary embodiment of the present-
ly disclosed systems, methods, and/or apparatuses;
FIG. 30 illustrates an exemplary embodiment of a
modular attachment aperture, according to an ex-
emplary embodiment of the presently disclosed sys-
tems, methods, and/or apparatuses;

FIG. 31 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, according to an exemplary
embodiment of the presently disclosed systems,
methods, and/or apparatuses;

FIG. 32 illustrates an exemplary embodiment of the
modular attachment aperture array, according to an
exemplary embodiment of the presently disclosed
systems, methods, and/or apparatuses;

FIG. 33 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, according to an exemplary
embodiment of the presently disclosed systems,
methods, and/or apparatuses;

FIG. 34 illustrates an exemplary embodiment of a
modular attachment aperture, according to an ex-
emplary embodiment of the presently disclosed sys-
tems, methods, and/or apparatuses;

FIG. 35 illustrates an exemplary embodiment of the
modular attachment aperture array, according to an
exemplary embodiment of the presently disclosed
systems, methods, and/or apparatuses;

FIG. 36 illustrates an exemplary embodiment of the
modular attachment aperture array attached or cou-
pled to a carrier material, according to an exemplary
embodiment of the presently disclosed systems,
methods, and/or apparatuses; and

FIG. 37 illustrates an exemplary embodiment of the
modular attachment aperture array, according to an
exemplary embodiment of the presently disclosed
systems, methods, and/or apparatuses.

[0035] For simplicity and clarification, the design fac-
tors and operating principles of the modular attachment
aperture array according to the presently disclosed sys-
tems, methods, and/or apparatuses are explained with
reference to various exemplary embodiments of a mod-
ular attachment aperture array according to the presently
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disclosed systems, methods, and/or apparatuses. The
basic explanation of the design factors and operating
principles of the modular attachment aperture array is
applicable for the understanding, design, and operation
of the modular attachment aperture array of the presently
disclosed systems, methods, and/or apparatuses. It
should be appreciated that the modular attachment ap-
erture array can be adapted to many applications where
a modular attachment aperture array can be used.
[0036] Asused herein,the word "may" is meantto con-
vey a permissive sense (i.e., meaning "having the poten-
tial to"), rather than a mandatory sense (i.e., meaning
"must"). Unless stated otherwise, terms such as "first"
and "second" are used to arbitrarily distinguish between
the exemplary embodiments and/or elements such terms
describe. Thus, these terms are not necessarily intended
to indicate temporal or other prioritization of such exem-
plary embodiments and/or elements.

[0037] Asused herein, and unless the context dictates
otherwise, the term "coupled" is intended to include both
direct coupling (in which two elements that are coupled
to each other contact each other) and indirect coupling
(in which at least one additional element is located be-
tween the two elements). The term coupled, as used
herein, is defined as connected, although not necessarily
directly, and not necessarily mechanically. The terms "a"

and "an" are defined as one or more unless stated oth-
erwise.
[0038] Throughout this application, the terms "com-

prise" (and any form of comprise, such as "comprises"
and "comprising"), "have" (and any form of have, such
as "has" and "having"), "include", (and any form of in-
clude, such as "includes" and "including") and "contain"
(and any form of contain, such as "contains" and "con-
taining") are used as open-ended linking verbs. It will be
understood that these terms are meant to imply the in-
clusion of a stated element, integer, step, or group of
elements, integers, or steps, but not the exclusion of any
other element, integer, step, or group of elements, inte-
gers, or steps. As a result, a system, method, or appa-
ratus that "comprises”, "has", "includes", or "contains"
one or more elements possesses those one or more el-
ements but is not limited to possessing only those one
or more elements. Similarly, a method or process that
"comprises"”, "has", "includes" or "contains" one or more
operations possesses those one or more operations but
is not limited to possessing only those one or more op-

erations.

[0039] It should also be appreciated that the terms
"modular attachment aperture array", "aperture array lay-
er", "carrier material", and "accessory" are used for basic
explanation and understanding of the operation of the
systems, methods, and apparatuses of the presently dis-
closed systems, methods, and/or apparatuses. There-
fore, the terms "modular attachment aperture array", "ap-
erture array layer", "carrier material", and "accessory"
are not to be construed as limiting the systems, methods,

and apparatuses of the presently disclosed systems,
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methods, and/or apparatuses.

[0040] For simplicity and clarification, the modular at-
tachment aperture array of the presently disclosed sys-
tems, methods, and/or apparatuses will be shown and/or
described as being used in conjunction with a side portion
or surface of an exemplary bag or pack being utilized as
an exemplary carrier material. However, it should be ap-
preciated that these are merely exemplary embodiments
of the modular attachment aperture array and are not to
be construed as limiting the presently disclosed systems,
methods, and/or apparatuses. Thus, the modular attach-
ment aperture array of the presently disclosed systems,
methods, and/or apparatuses may be utilized in conjunc-
tion with any object or device.

[0041] Additionally, the modular attachment aperture
array of the presently disclosed systems, methods,
and/or apparatuses will be shown and described as being
used in conjunction with a compatible accessory 81, hav-
ing at least one accessory webbing element 83, and at
least one accessory coupling element 88. It should be
appreciated that the compatible accessory 81 is merely
an exemplary accessory and thatany MOLLE compatible
or similar accessory may be utilized in conjunction with
the modular attachment aperture array of the present dis-
closure.

[0042] Turning now to the appended drawing figures,
FIGS. 1-2 illustrate certain elements and/or aspects of a
portion of a known MOLLE compatible carrier portion 10
attached or coupled to a carrier material 12 and a
MOLLE-compatible accessory 81 being attached or cou-
pled to a portion of a known MOLLE compatible carrier
portion 10, FIGS. 3-19 illustrate certain elements and/or
aspects of an exemplary embodiment of the modular at-
tachment aperture array 100, FIGS. 20-22 illustrate cer-
tain elements and/or aspects of an exemplary embodi-
ment of the modular attachment aperture array 100, and
FIGS. 23-37 illustrate certain elements and/or aspects
of an exemplary embodiment of the modular attachment
aperture array 300, according to the presently disclosed
systems, methods, and/or apparatuses.

[0043] In certain illustrative, non-limiting embodi-
ment(s) of the presently disclosed systems, methods,
and/or apparatuses, asillustrated in FIGS. 3-19, the mod-
ular attachment aperture array 100 comprises at least
some of an aperture array layer 110 having a plurality of
spaced apart matrix array apertures 120 formed there-
through.

[0044] In certain exemplary embodiments, the aper-
ture array layer 110 is formed of a portion of a fabric-type
or other material, such as, for example, chlorosulfonated
polyethylene (CSPE) synthetic rubber (CSM). In certain
exemplary embodiments, the aperture array layer 110 is
formed of a portion of Hypalon fabric or a nylon laminate.
However, the present disclosure is not so limited. For
example, in certain exemplary embodiments, the aper-
ture array layer 110 may be formed of a rigid material, a
semi-rigid material, or a substantially flexible material.
[0045] In various exemplary, non-limiting embodi-
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ments, all or portions of the aperture array layer 110 may
be made of any fabric or other material, such as, for ex-
ample, woven fabrics, canvas, acrylics, sheet fabrics,
films, nylon, spandex, vinyl, Polyvinyl Chloride (PVC),
neoprene, or the like. Alternatively, all or portions of the
aperture array layer 110 may be formed from multiple,
similar or dissimilar materials. In various exemplary, non-
limiting embodiments, the aperture array layer 110 may
be water-resistant or may include a cushion material.
[0046] As a further example, in certain exemplary em-
bodiments, the aperture array layer 110 may be formed
of a substantially rigid material, such as plastic, having
an appropriate, workable thickness. Alternate materials
of construction of the aperture array layer 110 may in-
clude one or more of the following: steel, stainless steel,
aluminum, titanium, polytetrafluoroethylene, and/or oth-
ermetals, as well as various alloys and composites there-
of, glass-hardened polymers, polymeric composites, pol-
ymer orfiber reinforced metals, carbon fiber or glass fiber
composites, continuous fibers in combination with ther-
moset and thermoplasticresins, chopped glass or carbon
fibers used for injection molding compounds, laminate
glass or carbon fiber, epoxy laminates, woven glass fiber
laminates, impregnate fibers, polyester resins, epoxy
resins, phenolic resins, polyimide resins, cyanate resins,
high-strength plastics, nylon, glass, or polymer fiber re-
inforced plastics, thermoform and/or thermoset materi-
als, and/or various combinations of the foregoing. Thus,
it should be understood that the material or materials
used to form the aperture array layer 110 is a design
choice based on the desired appearance and function-
ality of the aperture array layer 110.

[0047] It should be appreciated that the terms fabric
and material are to be given their broadest meanings and
that the particular fabric(s) or material(s) used to form
the aperture array layer 110 is a design choice based on
the desired appearance and/or functionality of the mod-
ular attachment aperture array 100. In general, the ma-
terial used to form the aperture array layer 110 is selected
for its ability to allow a MOLLE-type accessory to be at-
tached or coupled thereto.

[0048] The modular attachment aperture array 100 of
the present disclosure is operable with as few as two
matrix array apertures 120. Thus, the size and shape of
the aperture array layer 110 is a design choice, based
upon, for example, the size and shape of the carrier ma-
terial 12 or portion of carrier material 12 that is desired
to potentially accept attachment or coupling of accesso-
ries.

[0049] Invarious exemplary embodiments, asillustrat-
ed in FIG. 4, the matrix array apertures 120 are generally
formed as apertures through the aperture array layer 110.
Each matrix array aperture 120 is defined by one or more
continuous edges. In various exemplary embodiments,
each matrix array aperture 120 may optionally be formed
in the shape of an octagon. However, it should be appre-
ciated that each of the matrix array apertures 120 may
generally be formed in the shape of a triangle, a square,
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arectangle, a pentagon, a hexagon (as illustrated in FIG.
13), a heptagon, an octagon (as illustrated in FIGS.
15-19), a nanogon, a decagon, a pentadecagon, an icos-
agon, a circle (as illustrated in FIG. 14), an oval, a dumb-
bell/barbell shape, or any other desired shape or config-
uration. Thus, it should be appreciated that the size and
shape of each of the matrix array apertures 120 is a de-
sign choice based upon the desired functionality and/or
appearance of the modular attachment aperture array
100 and/or the aperture array layer 110.

[0050] The size or diameter of each matrix array aper-
ture 120 is also a design choice. In certain exemplary
embodiments, the size or diameter of each matrix array
aperture 120 is influenced or dictated by the width of the
accessory coupling element of a compatible accessory,
such as, for example, the accessory coupling element
88 of a compatible accessory 81. For example, if the ac-
cessory coupling element 88 has a width of approximate-
ly 1 inch, the size or diameter of each matrix array aper-
ture 120 may optionally be approximately 1 inch, so as
to allow the accessory coupling element 88 to be fitted
within and interwoven between two or more matrix array
apertures 120. Alternatively, the size or diameter of each
matrix array aperture 120 may be created such that only
certain accessories are compatible with the aperture ar-
ray layer 110 and the modular attachment aperture array
100.

[0051] The matrix array apertures 120 are arranged in
a repeating or semi-repeating series or sequence of
spaced apart, repeating patterns. In various exemplary
embodiments, the matrix array apertures 120 are ar-
ranged in a repeating or semi-repeating series or se-
quence of spaced apart rows 113 and columns 112. In
various exemplary embodiments, the matrix array aper-
tures 120 are arranged in a series of equally spaced rows
113 and equally spaced columns 112.

[0052] In certain exemplary embodiments, each of the
rows 113 is spaced at a distance that is the same as the
spacing between each of the columns 112. Alternatively,
the spacing between each of the rows 113 is greater than
or less than the spacing between each of the columns
112.

[0053] In various exemplary embodiments, the spac-
ing between either edges or proximate centers of adja-
cent matrix array apertures 120 (whether vertically, hor-
izontally, obliquely, or diagonally adjacent) is influenced
or dictated by the width of the accessory webbing element
83 of a compatible accessory 81. For example, if the ac-
cessory webbing element 83 has a width of approximate-
ly 1inch, the spacing between either edges or proximate
centers of adjacent matrix array apertures 120 may op-
tionally be approximately 1 inch, so as to allow the ac-
cessory webbing element(s) 83 to be appropriately
aligned between every other matrix array aperture 120
in a vertical, horizontal, oblique, or diagonal direction.
Alternatively, the spacing between either edges or prox-
imate centers of adjacent matrix array apertures 120 may
be created such that only certain accessories are com-
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patible with the aperture array layer 110 and the modular
attachment aperture array 100.

[0054] It should be appreciated that two or more adja-
cent matrix array apertures 120 may comprise a row 113
and two or more adjacent matrix array apertures 120 may
comprise a column 112. Thus, it should be appreciated
that the number of matrix array apertures 120 formed in
the aperture array layer 110 is a design choice based
upon the desired size and/or functionality of the aperture
array layer 110.

[0055] In various exemplary, nonlimiting embodi-
ments, each adjacent row 113 and/or column 112 of
spaced apart matrix array apertures 120 is offset such
that either edges or proximate centers of adjacent matrix
array apertures 120 are offset by approximately +45°
(as illustrated in FIG. 4) or approximately =90° (as illus-
trated in FIG. 18). If for example, either edges or proxi-
mate centers of adjacent matrix array apertures 120 are
offset by +45° or =90°, an attached or coupled acces-
sory 81 can be attached or coupled atleast at =0°, =90°,
or £45°, Thus, it should be appreciated that the offset of
adjacentrows 113 and/or columns 112 dictates the angle
of oblique attachment of accessories.

[0056] Incertain exemplary, nonlimiting embodiments,
each matrix array aperture 120 is separated from each
other matrix array aperture 120 by a distance that is equal
to or greater than a width of each matrix array aperture
120.

[0057] By arranging the matrix array apertures 120 in
a repeating or semi-repeating series or sequence, aper-
ture array tunnel segments 135 are created between ad-
jacentmatrix array apertures 120 (whether vertically, hor-
izontally, obliquely, or diagonally adjacent).

[0058] It is possible for the matrix array layer 110 to
operate as a stand-alone element, such as, for example,
a sheet of matrix array layer 110 material, to which com-
patible accessories may be attached or coupled. How-
ever, in various exemplary embodiments, the matrix ar-
ray layer 110 is at least partially attached or coupled to
at least a portion of a carrier or carrier material, such as,
for example, a carrier material 12. Thus, the matrix array
layer 110 may be at least partially attached or coupled
to an exemplary carrier (such as, for example, exemplary
carrier material 12), for example, an article of clothing, a
vest, aplate carrier, abackpack, a pack, a bag, a platform,
or another flexible, semi-rigid, or rigid carrier.

[0059] Asillustrated, forexample, in FIGS. 3and 5-12,
the matrix array layer 110 is illustrated as comprising a
somewhat rectangular portion of matrix array layer 110
material that is at least partially attached or coupled to
an exemplary bag. As illustrated, the matrix array layer
110 is attached or coupled to a portion of the exemplary
bag by matrix array layer attachment elements 130, such
as stitching proximate a perimeter of the matrix array
layer 110. The matrix array layer 110 may then optionally
be further attached or coupled to the carrier material 12,
via additional matrix array layer attachment elements
130. The matrix array layer attachment elements 130 are
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spaced apart, as necessary or desirable, in order to fur-
ther secure, attach, or couple the matrix array layer 110
to the carrier material 12. The number and placement of
additional matrix array layer attachment elements 130 is
a design choice based upon the desired level of secure-
ment of the matrix array layer 110 to the carrier material
12 and/or to further ensure that the matrix array layer 110
will not separate or pull away from the carrier material
12, particularly if accessories are attached or coupled to
the matrix array layer 110.

[0060] In certain exemplary embodiments, the matrix
array layer attachment elements 130 comprise stitching.
Alternatively, the matrix array layer 110 may be attached
or coupled to the carrier material 12 at one or more matrix
array layer attachment elements 130 via adhesive bond-
ing, welding, screws, rivets, pins, mating hook and loop
portions, snap or releasable fasteners, or other known
or later developed means or methods for permanently or
releasably attaching or coupling the matrix array layer
110 to the carrier material 12. The one or more matrix
array layer attachment elements 130 may be formed or
positioned proximate a perimeter of the matrix array layer
110 or in one or more areas located within the one or
more matrix array layers 110.

[0061] In addition to the variability of size and shape
of the matrix array layer 110, the orientation of the matrix
array layer 110, relative to the carrier material 12, is also
a design choice. Thus, as illustrated in FIGS. 3 and 5-
12, the matrix array layer 110 is illustrated as being at-
tached or coupled to the carrier material 12, such that
the rows 113 of matrix array apertures 120 are substan-
tially parallel to the longitudinal axis, along the length, of
the exemplary bag, while the columns 112 of matrix array
apertures 120 are substantially perpendicular to the lon-
gitudinal axis of the exemplary bag. It should be appre-
ciated that this is merely exemplary and the matrix array
layer 110 may be attached at any desired angular or ro-
tational orientation relative to a surface of the bag or car-
rier material 12.

[0062] The portions of material of the matrix array layer
110 between adjacent matrix array apertures 120 form
matrix array tunnel segments 135. If the matrix array layer
110 is attached to a carrier material 12, the matrix array
tunnel segments 135 are formed between the matrix ar-
ray layer 110 and the surface of the carrier material 12.
The matrix array tunnel segments 135 provide areas for
securing the accessory coupling element 88 of an acces-
sory 81 to the matrix array layer 110. In this manner, an
accessory coupling element 88 may be interwoven be-
tween the aligned matrix array tunnel segments 135 to
removably attach the accessory 81 to the carrier material
12.

[0063] During attachment of an exemplary accessory
81, as illustrated most clearly in FIGS. 5-12, the acces-
sory 81 is aligned with the matrix array layer 110 in a
desired orientation. As illustrated in FIGS. 5-12, the ac-
cessory 81 may optionally be aligned with the matrix array
layer 110 in a generally vertical manner, as illustrated in
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FIGS. 7-9, the accessory 81 may optionally be aligned
with the matrix array layer 110 in a generally horizontal
manner, or as illustrated in FIGS. 10-12, the accessory
81 may optionally be aligned with the matrix array layer
110 in a generally oblique or diagonal manner. It should
be understood that these orientations are relative to the
orientation of the matrix array layer 110 and the orienta-
tion of the matrix array layer 110 relative to the carrier
material 12.

[0064] As further illustrated, the exemplary accessory
81 includes one or more substantially parallel, spaced
apart accessory webbing elements 83. If more than one
accessory webbing element 83 is included, the accesso-
ry webbing elements 83 are spaced apart so as to cor-
respond to the spaces between the spaced apart matrix
array apertures 120.

[0065] When the accessory 81 is placed adjacent the
matrix array layer 110 such that at least a portion of the
accessory webbing elements 83 are within a portion of
the spaces between the spaced apart matrix array aper-
tures 120 (and at least a portion of the matrix array ap-
ertures 120 are within the spaces between the spaced
apart accessory webbing elements 83) and correspond-
ing matrix array tunnel segments 135 and accessory tun-
nel segments 87 are aligned, the accessory coupling el-
ement 88 may be interwoven between the aligned matrix
array tunnel segments 135 and accessory tunnel seg-
ments 87 (alternating between adjacent matrix array ap-
ertures 120 of the matrix array layer 110 and accessory
webbing elements 83 on the accessory 81) to removably
attach the accessory 81 to the matrix array layer 110.
[0066] Thus, an accessory 81 may be mounted to the
matrix array layer 110 in a variety of orientations. Like-
wise, if a particular carrier material 12 includes a matrix
array layer 110, a variety of accessories may be inter-
changeably mounted to the matrix array layer 110 to ac-
commodate a variety of desired configurations.

[0067] It should be appreciated that a more detailed
explanation of the instructions regarding how to inter-
weave the accessory coupling element 88 between the
matrix array apertures 120 and accessory webbing ele-
ments 83 is not provided herein because, while the matrix
array layer 110 provides more orientation options and
other features, accessories are generally attached to the
matrix array layer 110 in a manner similar to the manner
in which accessories are attached to a portion of MOLLE
webbing. Therefore, it is believed that the level of de-
scription provided herein is sufficient to enable one of
ordinary skill in the art to understand and practice the
systems, methods, and apparatuses, as described.
[0068] FIGS. 13-19 illustrate various exemplary em-
bodiments of a matrix array layer 110 and a modular at-
tachment matrix array 100, according to the present dis-
closure. As illustrated, the modular attachment matrix ar-
ray 100 includes a matrix array layer 110 having two or
more matrix array apertures 120 formed therethrough at
spaced apartlocations and arranged in one or more rows
113 and/or columns 112. The matrix array layer 110 is
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at least partially attached or coupled to a carrier material
12 and tunnel segments 135 are formed between adja-
cent matrix array apertures 120.

[0069] It should be understood that each of these ele-
ments corresponds to and operates similarly to the mod-
ular attachment matrix array 100, matrix array layer 110,
matrix array apertures 120, and tunnel segments 135,
as described above with reference to the modular attach-
ment matrix array 100 of FIGS. 3-12.

[0070] However, FIG. 13 illustrates an exemplary em-
bodiment of the modular attachment matrix array 100,
wherein the modular attachment matrix array 100 com-
prises substantially hexagonally shaped matrix array ap-
ertures 120, while FIG. 14 illustrates an exemplary em-
bodiment of the modular attachment matrix array 100,
wherein the modular attachment matrix array 100 com-
prises substantially circular shaped matrix array aper-
tures 120.

[0071] FIG. 15 illustrates an exemplary embodiment
of the modular attachment matrix array 100 attached or
coupled to a carrier material 12. As illustrated, the mod-
ular attachment matrix array 100 comprises five substan-
tially octagonally shaped matrix array apertures 120, ar-
ranged or grouped such that exemplary tunnel segments
135 are formed in a relatively horizontal, relatively verti-
cal, and relatively diagonal manner. FIG. 16 illustrates
an exemplary embodiment of the modular attachment
matrix array 100 attached or coupled to a carrier material
12, wherein the modular attachment matrix array 100
comprises a plurality of substantially octagonally shaped
matrix array apertures 120, asillustrated in FIG. 15. How-
ever, as illustrated in FIG. 16, the grouping of five matrix
array apertures 120 is expanded to a plurality of arranged
matrix array apertures 120. Therefore, it should be ap-
preciated that the total number of matrix array apertures
120 used to form the modular attachment matrix array
100 of the matrix array layer 110 is a design choice, based
uponthe desired area that the modular attachment matrix
array 100 is to cover, whether attached to a carrier ma-
terial 12 or as a standalone matrix array layer 110.
[0072] FIG. 17 illustrates an exemplary embodiment
of the modular attachment matrix array 100 attached or
coupled to a carrier material 12, wherein the modular
attachment matrix array 100 comprises four, spaced
apart, substantially octagonally shaped matrix array ap-
ertures 120. As illustrated, the positioning of the matrix
array apertures 120 still provides relatively horizontal,
relatively vertical, and relatively diagonal tunnel seg-
ments 135. It should be appreciated that the arrangement
or grouping of matrix array apertures 120, as illustrated
in FIG. 17, may be duplicated to create a matrix array
layer 110 of any desired size and including any number
of desired matrix array apertures 120, as illustrated, for
example, in FIG. 18.

[0073] As further illustrated in FIG. 19, the arrange-
ment or grouping of matrix array apertures 120 may be
applied to the matrix array layer 110 in any desired ar-
rangement. For example, while the matrix array aper-
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tures 120 are arranged in a repeating or semi-repeating
series or sequence of equally spaced rows 113 and
equally spaced columns 112, the length of each row 113
or column 112 may be varied to produce a desired ar-
rangement of matrix array apertures 120.

[0074] As further illustrated in in FIG. 19, the arrange-
ment or grouping of matrix array apertures 120 includes
a number of partial matrix array apertures 120°. Each
partial matrix array aperture 120’ is formed of a partial or
incomplete matrix array aperture. While the partial matrix
array apertures 120’ are each illustrated as being posi-
tioned at a beginning or end of a given row 113, it should
be appreciated that partial matrix array apertures 120’
may optionally be included at a beginning or an end of
one or more rows 113, one or more columns 112, or
within a given row 113 or column 112.

[0075] FIGS. 20-22 illustrate various exemplary em-
bodiments of an aperture array layer 110 and a modular
attachment aperture array 100, according to the present
disclosure. As illustrated, the modular attachment aper-
ture array 100 includes an aperture array layer 110 hav-
ing two or more array apertures 220 formed therethrough
at spaced apart locations and arranged in one or more
rows 113 and/or columns 112. The aperture array layer
110 is at least partially attached or coupled to a carrier
material 12 and tunnel segments 135 are formed be-
tween adjacent array apertures 220.

[0076] It should be understood that each of these ele-
ments corresponds to and operates similarly to the mod-
ular attachment aperture array 100, aperture array layer
110, array apertures 120, and tunnel segments 135, as
described herein with reference to the modular attach-
ment aperture array 100 of FIGS. 3-19.

[0077] However, FIGS. 20-22, illustrate an exemplary
embodiment of an array aperture 220 that can be utilized
in place of an array aperture 120 to form the modular
attachment aperture array 100 and/or the aperture array
layer 110. As illustrated, the array aperture 220 is formed
of two substantially equal length, substantially parallel
side portions or sides 223. It should be appreciated that
the length or spacing, Sw, between of each of the side
portions or sides 223 is a design choice based upon the
desired functionality and/or appearance of the array ap-
erture 220.

[0078] An arcuate side 225 joins respective upper ter-
minal ends of each of the side portions or sides 223, while
an arcuate side 225 joins respective lower terminal ends
of each of the sides 223. For example, an upper arcuate
side 225 joins respective upper terminal ends of each of
the sides 223, while a lower arcuate side 225 joins re-
spective lower terminal ends of each of the sides 223.
[0079] In various exemplary embodiments, the height
or spacing, Sy, between apexes of each of the sides 223
is equal to or substantially equal to the length or spacing,
Sw, between of each of the sides 223. However, it should
be appreciated that the height or spacing, Sy, between
apexes of each of the sides 223 is a design choice based
upon the desired functionality and/or appearance of the
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array aperture 220. Thus, the angle of each arc forming
each arcuate side 225 may be formed based upon the
desired functionality and/or appearance of each array
aperture 220.

[0080] Each array aperture 220 is generally formed as
an aperture or hole through the aperture array layer 110.
It is possible for the aperture array layer 110 to operate
as a stand-alone element, such as, for example, a sheet
of aperture array layer 110 material, to which compatible
accessories may be attached or coupled. However, in
various exemplary embodiments, the aperture array lay-
er 110 is at least partially attached or coupled to at least
a portion of a carrier or carrier material, such as, for ex-
ample, a carrier material 12. Thus, the aperture array
layer 110 may be at least partially attached or coupled
to an exemplary carrier, for example, an article of cloth-
ing, a vest, a plate carrier, a backpack, a pack, a bag, a
platform, or another flexible, semi-rigid, or rigid carrier.
[0081] The overall size of each array aperture 220 is
also a design choice. In certain exemplary embodiments,
the size of each array aperture 220 is influenced or dic-
tated by the width of the accessory coupling element of
a compatible accessory, such as, for example, the ac-
cessory coupling element 88 of a compatible accessory
81. For example, if the accessory coupling element 88
has a width of approximately 1 inch, the length or spacing,
Sw, between of each of the sides 223 and the height or
spacing, Sy, between apexes of each of the sides 223
may optionally be approximately 1 inch, so as to allow
the accessory coupling element 88 to be fitted within and
interwoven between two or more array apertures 220.
Alternatively, the length or spacing, Sw, between of each
of the sides 223 and the height or spacing, Sy, between
apexes of each of the sides 223 may be such that only
certain accessories are compatible with the aperture ar-
ray layer 110 and the modular attachment aperture array
100.

[0082] The array apertures 220 are arranged in a re-
peating or semi-repeating series or sequence of spaced
apart, repeating patterns. In various exemplary embod-
iments, the array apertures 220 are arranged in a repeat-
ing or semi-repeating series or sequence of spaced apart
rows 113 and columns 112. In various exemplary em-
bodiments, the array apertures 220 are arranged in a
series of equally spaced rows 113 and equally spaced
columns 112.

[0083] In certain exemplary embodiments, each of the
rows 113 is spaced at a distance that is the same as the
spacing between each of the columns 112. Alternatively,
the spacing between each of the rows 113 is greater than
or less than the spacing between each of the columns
112.

[0084] In various exemplary embodiments, the spac-
ing between either edges or proximate centers of adja-
centarray apertures 220 (whether vertically, horizontally,
obliquely, or diagonally adjacent)is influenced or dictated
by the width of the accessory webbing element 83 of a
compatible accessory 81. For example, if the accessory
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webbing element 83 has a width of approximately 1 inch,
the spacing between either edges or proximate centers
of adjacent array apertures 220 may optionally be ap-
proximately 1inch, so as to allow the accessory webbing
element(s) 83 to be appropriately aligned between every
other array aperture 220 in a vertical, horizontal, oblique,
or diagonal direction. Alternatively, the spacing between
either edges or proximate centers of adjacent array ap-
ertures 220 may be created such that only certain acces-
sories are compatible with the aperture array layer 110
and the modular attachment aperture array 100.

[0085] It should be appreciated that two or more adja-
cent array apertures 220 may comprise a row 113 and
two or more adjacent array apertures 220 may comprise
a column 112. Thus, it should be appreciated that the
number of array apertures 220 formed in the aperture
array layer 110 is a design choice based upon the desired
size and/or functionality of the aperture array layer 110.
[0086] In various exemplary, nonlimiting embodi-
ments, each adjacent row 113 and/or column 112 of
spaced apartarray apertures 220 is offset such that either
edges or proximate centers of adjacent array apertures
220 are offset by approximately +45° or approximately
+90°. If for example, either edges or proximate centers
of adjacent array apertures 220 are offset by =45° or
+90°, an attached or coupled accessory 81 may be at-
tached or coupled at least at =0°, £90°, or £45°. Thus,
it should be appreciated that the offset of adjacent rows
113 and/or columns 112 dictates the angle of oblique
attachment of accessories.

[0087] Incertain exemplary, nonlimiting embodiments,
each array aperture 220 may be separated from each
other array aperture 220 by a distance that is equal to or
greater than a width of each array aperture 220. Alterna-
tively, each array aperture 220 may be separated from
each other array aperture 220 by a distance that is equal
to or greater than a width of each array aperture 220.
[0088] By arranging the array apertures 220 in a re-
peating or semi-repeating series or sequence, aperture
array tunnel segments 135 are created between adjacent
array apertures 220 (whether vertically, horizontally, ob-
liquely, acutely, or diagonally adjacent).

[0089] In various exemplary, nonlimiting embodi-
ments, the aperture array layer 110 comprises a portion
of aperture array layer 110 material thatis at least partially
attached or coupled to a carrier material 12 by aperture
array layer attachment elements (not illustrated), such
as stitching proximate a perimeter of the aperture array
layer 110. The aperture array layer 110 may optionally
be attached or coupled or further attached or coupled to
the carrier material 12, via additional aperture array layer
attachment elements (notillustrated). The aperture array
layer attachment elements (not illustrated) may be
spaced apart, as necessary or desirable, in order to fur-
ther secure, attach, or couple the aperture array layer
110 to the carrier material 12. The number and placement
of additional aperture array layer attachment elements
(notillustrated)is adesign choice based upon the desired
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level of securement of the aperture array layer 110 to the
carrier material 12 and/or to further ensure that the ap-
erture array layer 110 will not separate or pull away from
the carrier material 12, particularly if accessories are at-
tached or coupled to the aperture array layer 110.
[0090] In certain exemplary embodiments, the aper-
ture array layer attachment elements (not illustrated)
comprise stitching. Alternatively, the aperture array layer
110 may be attached or coupled to the carrier material
12 at one or more aperture array layer attachment ele-
ments (not illustrated) via adhesive bonding, welding,
screws, rivets, pins, mating hook and loop portions, snap
or releasable fasteners, or other known or later devel-
oped means or methods for permanently or releasably
attaching or coupling the aperture array layer 110 to the
carrier material 12. The one or more aperture array layer
attachment elements (not illustrated) may be formed or
positioned proximate a perimeter of the aperture array
layer 110 or in one or more areas located within the one
or more aperture array layers 110.

[0091] In addition to the variability of size and shape
of the aperture array layer 110, the orientation of the ap-
erture array layer 110, relative to the carrier material 12,
is also a design choice. Thus, the aperture array layer
110 may optionally be attached or coupled to the carrier
material 12, such that the rows 113 of array apertures
220 are substantially parallel to a longitudinal or other
axis, along the length, of the exemplary carrier material
12, while the columns 112 of array apertures 220 are
substantially perpendicular to the longitudinal or other
axis of the carrier material 12. It should be appreciated
that this is merely exemplary and the aperture array layer
110 may be attached at any desired angular or rotational
orientation relative to the carrier material 12.

[0092] The portions of material of the aperture array
layer 110 between adjacent array apertures 220 form
aperture array tunnel segments 135. If the aperture array
layer 110 is attached to a carrier material 12, the aperture
array tunnel segments 135 are formed between at least
portions of the aperture array layer 110 and at least por-
tions of the surface of the carrier material 12. The aper-
ture array tunnel segments 135 provide areas for secur-
ing the accessory coupling element 88 of an accessory
81 to the aperture array layer 110. In this manner, an
accessory coupling element 88 may be interwoven be-
tween the aligned aperture array tunnel segments 135
to removably attach the accessory 81 to the carrier ma-
terial 12.

[0093] During attachment of an exemplary accessory
81, the accessory 81 is aligned with the aperture array
layer 110 in a desired orientation. The accessory 81 may
optionally be aligned with the aperture array layer 110 in
a generally vertical manner, in a generally horizontal
manner, or in a generally oblique or diagonal manner. It
should be understood that these orientations are relative
to the orientation of the aperture array layer 110 and the
orientation of the aperture array layer 110 relative to the
carrier material 12.
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[0094] The exemplary accessory 81 may optionally in-
clude one or more substantially parallel, spaced apart
accessory webbing elements 83. If more than one ac-
cessory webbing element 83 is included, the accessory
webbing elements 83 are spaced apart so as to corre-
spond to the spaces between the spaced apart array ap-
ertures 220.

[0095] When the accessory 81 is placed adjacent the
aperture array layer 110 such that at least a portion of
the accessory webbing elements 83 are within a portion
of the spaces between the spaced apart array apertures
220 (and at least a portion of the array apertures 220 are
within the spaces between the spaced apart accessory
webbing elements 83) and corresponding aperture array
tunnel segments 135 and accessory tunnel segments 87
are aligned, the accessory coupling element 88 may be
interwoven between the aligned aperture array tunnel
segments 135 and accessory tunnel segments 87 (alter-
nating between adjacent array apertures 220 and/or al-
ternate attachment apertures 121 of the aperture array
layer 110 and accessory webbing elements 83 on the
accessory 81) to removably attach the accessory 81 to
the aperture array layer 110.

[0096] Thus, an accessory 81 may be mounted to the
aperture array layer 110 in a variety of orientations. Like-
wise, if a particular carrier material 12 includes an aper-
ture array layer 110, a variety of accessories may be
interchangeably mounted to the aperture array layer 110
to accommodate a variety of desired configurations.
[0097] It should be appreciated that a more detailed
explanation of the instructions regarding how to inter-
weave the accessory coupling element 88 between the
array apertures 220 and accessory webbing elements
83 is not provided herein because, while the aperture
array layer 110 provides more orientation options and
other features, accessories are generally attached to the
aperture array layer 110 in a manner similar to the man-
ner in which accessories are attached to a portion of
MOLLE webbing. Therefore, it is believed that the level
of description provided herein is sufficient to enable one
of ordinary skill in the art to understand and practice the
systems, methods, and apparatuses, as described.
[0098] FIGS. 23-37 illustrate certain elements and/or
aspects of an exemplary embodiment of a modular at-
tachment aperture array 300, according to the presently
disclosed systems, methods, and/or apparatuses.
[0099] In certain illustrative, non-limiting embodi-
ment(s) of the presently disclosed systems, methods,
and/or apparatuses, as illustrated in FIGS. 23-37, the
modular attachment aperture array 300 comprises at
least some of an aperture array layer 310 having a plu-
rality of spaced apart array apertures 320 formed there-
through, with tunnel segments 335 formed between cer-
tain of the spaced apart array apertures 320, as described
herein. The modular attachment aperture array 300 may
optionally be at least partially attached or coupled to at
least a portion of a carrier or carrier material, such as,
for example, a carrier material 12.
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[0100] It should be understood that each of these ele-
ments corresponds to and operates similarly to the mod-
ular attachment aperture array 100, aperture array layer
110, matrix array apertures 120, and tunnel segments
135, as described above with reference to the modular
attachment aperture array 100 of FIGS. 3-19.

[0101] However, FIGS. 23-37 illustrate an exemplary
embodiment of the modular attachment aperture array
300, wherein each array aperture 320 is formed in the
shape of an elongated octagon, truncated oval, or oval.
[0102] In certain exemplary embodiments, the aper-
ture array layer 310 is formed of a portion of a fabric-type
or other material, such as, for example, chlorosulfonated
polyethylene (CSPE) synthetic rubber (CSM). In certain
exemplary embodiments, the aperture array layer 310 is
formed of a portion of Hypalon fabric or a nylon laminate.
However, the present disclosure is not so limited. For
example, in certain exemplary embodiments, the aper-
ture array layer 310 may be formed of a rigid material, a
semi-rigid material, or a substantially flexible material.
[0103] In various exemplary, non-limiting embodi-
ments, all or portions of the aperture array layer 310 may
be made of any fabric or other material, such as, for ex-
ample, woven fabrics, canvas, acrylics, sheet fabrics,
films, nylon, spandex, vinyl, Polyvinyl Chloride (PVC),
neoprene, or the like. Alternatively, all or portions of the
aperture array layer 310 may be formed from multiple,
similar or dissimilar materials. In various exemplary, non-
limiting embodiments, the aperture array layer 310 may
be water-resistant or may include a cushion material.
[0104] As a further example, in certain exemplary em-
bodiments, the aperture array layer 310 may be formed
of a substantially rigid material, such as plastic, having
an appropriate, workable thickness. Alternate materials
of construction of the aperture array layer 310 may in-
clude one or more of the following: steel, stainless steel,
aluminum, titanium, polytetrafluoroethylene, and/or oth-
er metals, as well as various alloys and composites there-
of, glass-hardened polymers, polymeric composites, pol-
ymer or fiber reinforced metals, carbon fiber or glass fiber
composites, continuous fibers in combination with ther-
mosetand thermoplastic resins, chopped glass or carbon
fibers used for injection molding compounds, laminate
glass or carbon fiber, epoxy laminates, woven glass fiber
laminates, impregnate fibers, polyester resins, epoxy
resins, phenolic resins, polyimide resins, cyanate resins,
high-strength plastics, nylon, glass, or polymer fiber re-
inforced plastics, thermoform and/or thermoset materi-
als, and/or various combinations of the foregoing. Thus,
it should be understood that the material or materials
used to form the aperture array layer 310 is a design
choice based on the desired appearance and function-
ality of the aperture array layer 310.

[0105] It should be appreciated that the terms fabric
and material are to be given their broadest meanings and
that the particular fabric(s) or material(s) used to form
the aperture array layer 310 is a design choice based on
the desired appearance and/or functionality of the mod-
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ular attachment aperture array 300. In general, the ma-
terial used to form the aperture array layer 310 is selected
for its ability to allow a MOLLE-type accessory to be at-
tached or coupled thereto.

[0106] The modular attachment aperture array 300 of
the present disclosure is operable with as few as two
array apertures 320. Thus, the size and shape of the
aperture array layer 310 is a design choice, based upon,
for example, the size and shape of the carrier material
12 or portion of carrier material 12 that is desired to po-
tentially accept attachment or coupling of accessories.
[0107] In various exemplary embodiments, the array
apertures 320 are generally formed as apertures through
the aperture array layer 310. Each array aperture 320 is
defined by one or more continuous edges or edge por-
tions. In various exemplary embodiments, each array ap-
erture 320 is formed in the shape of an elongated octa-
gon. The edges or edge portions of each array aperture
320 is/are defined by a first height, H;, which extends so
as to be defined between opposing edge portions 322
and 329. A second height, Hy, is defined by the lengths
of opposing edge portions 325 and 326. The first height,
H,, is greater than the second height, H,.

[0108] The edges or edge portions of each array ap-
erture 320 is/are further defined by a first width, W, which
extends so as to be defined between opposing edge por-
tions 325 and 326. A second width, W,, is defined by the
lengths of the opposing edge portions 322 and 329. The
first width, W4, is greater than the second width, W,,.
[0109] Opposing edge portions 322 and 329 are sub-
stantially parallel to one another, while opposing edge
portions 325 and 326 are substantially parallel to one
another. Edge portion 323 extends between edge por-
tions 325 and 322, edge portion 324 extends between
edge portions 326 and 322, edge portion 327 extends
between edge portions 325 and 329, and edge portion
328 extends between edge portions 326 and 329. Thus,
the array aperture 320 takes the form of a substantially
elongated octagon defined by edge portions 322, 323,
324, 325, 326, 327, 328, and 329.

[0110] However, it should also be appreciated that
each of the array apertures 320 may generally be formed
in the shape of an elongated octagon, wherein edge por-
tions 322, 323, 324, 325, 326, 327, 328, and 329 join
each other at rounded corners or edges (as illustrated in
FIG. 25), an elongated octagon, wherein one or more
edge portions 322, 323, 324, 325, 326, 327, 328, and
329 comprise a rounded or curved edge portions (as il-
lustrated in FIG. 26), or an elongated octagon, wherein
the lengths of the first height, H,, the second height, H,,
the first width, W, and/or the second width, W, is varied
(as illustrated in FIG. 27). Thus, it should be appreciated
that the size and shape of each of the array apertures
320 is a design choice based upon the desired function-
ality and/or appearance of the modular attachment ap-
erture array 300 and/or the aperture array layer 310.
[0111] The overall size of each array aperture 320 is
also a design choice. In certain exemplary embodiments,

10

15

20

25

30

35

40

45

50

55

13

the size of each array aperture 320 is influenced or dic-
tated by the width of the accessory coupling element of
a compatible accessory, such as, for example, the ac-
cessory coupling element 88 of a compatible accessory
81. For example, if the accessory coupling element 88
has a width of approximately 1 inch, the first width, W,
of each array aperture 320 may optionally be approxi-
mately 1 inch, so as to allow the accessory coupling el-
ement 88 to be interwoven between two or more array
apertures 320 and fitted within an aperture array tunnel
segment 335 are created between array apertures 320.
Alternatively, the size of each array aperture 320 may be
created such that only certain accessories are compati-
ble with the aperture array layer 310 and the modular
attachment aperture array 300.

[0112] The array apertures 320 are arranged in a re-
peating, alternating, staggered, or semi-repeating series
or sequence of spaced apart, repeating patterns. In var-
ious exemplary embodiments, the array apertures 320
are arranged in a repeating, alternating, staggered, or
semi-repeating series or sequence of spaced apart rows
313 and columns 312. In various exemplary embodi-
ments, the array apertures 320 are arranged in a series
of equally spaced rows 313 and alternatingly offset,
equally spaced columns 312.

[0113] Invarious exemplary embodiments, as illustrat-
ed in FIGS. 24, 28, and 29, the columns 312 are arranged
such that each column 312 at least partially overlaps an
adjacent column 312. It should be appreciated that the
degree or amount of overlap of adjacent columns 312 is
a design choice based upon the desired compatibility of
certain accessories with the aperture array layer 310 and
the modular attachment aperture array 300. By providing
columns 312 that overlap one another, the number and
spacing of positioning possibilities of attached accesso-
ries can be increased. Thus, the incremental shift of ac-
cessory attachment possibilities can be decreased. For
example, instead of being restricted to attaching acces-
sories at approximately 12 inch increments (with known
MOLLE webbing) overlapping columns 312 may, for ex-
ample, allow attachment of accessories at approximately
Y2inch, % inch, or 1 inch increments. It should be appre-
ciated that the incremental attachment options are a de-
sign choice based upon the desired degree of overlap,
if any, of the columns 312.

[0114] Incertain exemplary embodiments, the spacing
between each of the rows 313 is less than or greater than
the spacing between each of the columns 312.

[0115] In various exemplary embodiments, the spac-
ing between either edge portions or proximate centers
of adjacent array apertures 320 (whether vertically, hor-
izontally, obliquely, or diagonally adjacent) is influenced
or dictated by the width of the accessory webbing element
83 of a compatible accessory 81. For example, if the ac-
cessory webbing element 83 has a width of approximate-
ly 1inch, the spacing between either edges or proximate
centers of adjacent array apertures 320 may optionally
be approximately 1 inch, so as to allow the accessory
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webbing element(s) 83 to be appropriately aligned be-
tween every or every other array aperture 320 in a ver-
tical, horizontal, oblique, or diagonal direction. Alterna-
tively, the spacing between either edge portions or prox-
imate centers of adjacent array apertures 320 may be
created such that only certain accessories are compati-
ble with the aperture array layer 310 and the modular
attachment aperture array 300.

[0116] It should be appreciated that two or more adja-
cent array apertures 320 may comprise a row 313 and
two or more adjacent array apertures 320 may comprise
a column 312, as illustrated, for example, in in FIG. 29.
Thus, it should be appreciated that the number of array
apertures 320 formed in the aperture array layer 310 is
a design choice based upon the desired size and/or func-
tionality of the aperture array layer 310.

[0117] In various exemplary, nonlimiting embodi-
ments, each adjacent row 313 and/or column 312 of
spaced apartarray apertures 320 is offset such that either
edges or proximate centers of adjacent array apertures
320 are offset by an angle, 0, of approximately +33° (as
illustrated in FIG. 24). FIG. 28 illustrates an alternative
spacing of the rows 313 and columns 312 forming the
aperture array layer 310.

[0118] It should be appreciated that the spacing be-
tween adjacent array apertures 320 and/or the offset of
adjacentrows 313 and/or columns 312 dictates the angle
of attachment of accessories to the aperture array layer
310.

[0119] Incertain exemplary, nonlimiting embodiments,
each array aperture 320 is separated from each other
array aperture 320 by a distance that is less than the first
width, W, of each array aperture 320.

[0120] By arranging the array apertures 320 in a re-
peating, alternating, staggered, or semi-repeating series
or sequence, aperture array tunnel segments 335 are
created between adjacent array apertures 320 (whether
vertically, horizontally, obliquely, or diagonally adjacent).
[0121] In various exemplary embodiments, the aper-
ture array layer 310 is formed as a stand-alone element,
such as, for example, a sheet of aperture array layer 310
material, to which compatible accessories may be at-
tached or coupled. Alternatively, the aperture array layer
310 may optionally be utilized as a portion of material
used toform an accessory, such as, for example, apouch
or carrier. For example, a portion of aperture array layer
310 may be utilized as a wall segment of a magazine or
other pouch. In still other alternative embodiments, sev-
eral array apertures 320 may be formed in a portion of
material, such that the portion of material constitutes a
portion of aperture array layer 310.

[0122] In still other exemplary, nonlimiting embodi-
ments, the aperture array layer 310 may optionally be at
least partially attached or coupled to at least a portion of
acarrierorcarrier material, such as, for example, a carrier
material 12. Thus, the aperture array layer 310 may be
at least partially attached or coupled to an exemplary
carrier (such as, for example, exemplary carrier material
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12), for example, an article of clothing, a vest, a plate
carrier, a backpack, a pack, a bag, a platform, or another
flexible, semi-rigid, or rigid carrier.

[0123] As illustrated, for example, in FIG. 24, the ap-
erture array layer 310 is attached or coupled to a portion
of carrier material 12, via stitching or other aperture array
layer attachment elements (not illustrated). The aperture
array layer attachment elements (notillustrated) may op-
tionally be spaced apart, as necessary or desirable, in
order to further secure, attach, or couple the aperture
array layer 310 to the carrier material 12. The number
and placement of aperture array layer attachment ele-
ments (not illustrated) is a design choice based upon the
desired level of securement of the aperture array layer
310 to the carrier material 12 and/or to further ensure
that the aperture array layer 310 will not separate or pull
away from the carrier material 12, particularly if acces-
sories are attached or coupled to the aperture array layer
310.

[0124] In certain exemplary embodiments, the aper-
ture array layer attachment elements (not illustrated)
comprise stitching. Alternatively, the aperture array layer
310 may be attached or coupled to the carrier material
12 at one or more aperture array layer attachment ele-
ments (not illustrated) via adhesive bonding, welding,
screws, rivets, pins, mating hook and loop portions, snap
or releasable fasteners, or other known or later devel-
oped means or methods for permanently or releasably
attaching or coupling the aperture array layer 310 to the
carrier material 12. The one or more aperture array layer
attachment elements (not illustrated) may be formed or
positioned proximate a perimeter of the aperture array
layer 310 or in one or more areas located within the one
or more aperture array layers 310.

[0125] In addition to the variability of size and shape
of the aperture array layer 310, the orientation of the ap-
erture array layer 310, relative to the carrier material 12,
is also a design choice. Thus, the array apertures 320
areillustrated as being arranged or oriented in a particular
manner, relative to the aperture array layer 310, such
that the rows 313 of array apertures 320 are arranged in
an exemplary, horizontal fashion, while the columns 312
of array apertures 320 are arranged in an exemplary,
vertical fashion. It should be appreciated that thisis mere-
ly exemplary and the aperture array layer 310 may be
formed, attach, or coupled at any desired angular or ro-
tational orientation relative to a surface of the carrier ma-
terial 12.

[0126] The portions of material of the aperture array
layer 310 between adjacent array apertures 320 form
aperture array tunnel segments 335. If the aperture array
layer 310 is attached to a carrier material 12, the aperture
array tunnel segments 335 are formed between the ap-
erture array layer 310 and the surface of the carrier ma-
terial 12. The aperture array tunnel segments 335 provide
areas for securing the accessory coupling element 88 of
an accessory 81 to the aperture array layer 310. In this
manner, an accessory coupling element 88 may be in-
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terwoven between the aligned aperture array tunnel seg-
ments 335 to removably attach the accessory 81 to the
carrier material 12.

[0127] FIGS. 30-37 illustrate an exemplary embodi-
ment of an array aperture 320 and a modular attachment
aperture array 300, according to the present disclosure.
Asiillustrated, the modular attachment aperture array 300
includes an aperture array layer 310 having two or more
array apertures 320 formed therethrough at spaced apart
locations and arranged in one or more rows 313 and/or
columns 312. The aperture array layer 310 is at least
partially attached or coupled to a carrier material 12 and
tunnel segments 335 are formed between adjacent array
apertures 320.

[0128] It should be understood that each of these ele-
ments corresponds to and operates similarly to the mod-
ular attachment aperture array 300, aperture array layer
310, array apertures 320, and tunnel segments 335, as
described above with reference to the modular attach-
ment aperture array 300 of FIGS. 34-29.

[0129] However, FIGS. 30-37, illustrate an exemplary
embodiment of an array aperture 320 that can be utilized
in place of an array aperture 120 to form the modular
attachment aperture array 100 and/or the aperture array
layer 310. As illustrated, the array aperture 320 includes
a first height, H,, a second height, H,, and a first width,
W,. Each array aperture 320 is formed of two substan-
tially equal length, parallel sides 323, each having a
height, H,. It should be appreciated that the width, W,
between of each of the sides 323 is adesign choice based
upon the desired functionality and/or appearance of the
array aperture 320.

[0130] An arcuate side 325 joins respective upper ter-
minal ends and respective lower terminal ends of each
of the sides 323. In various exemplary embodiments, the
height, H,, is formed between apexes of each of the sides
323. Itshould be appreciated thatthe height, H4, between
apexes of each of the sides 323 is a design choice based
upon the desired functionality and/or appearance of the
array aperture 320. Thus, the angle of each arc forming
each arcuate side 325 may be formed based upon the
desired functionality and/or appearance of each array
aperture 320.

[0131] Each array aperture 320 is generally formed as
an aperture or hole through the aperture array layer 310.
It is possible for the aperture array layer 310 to operate
as a stand-alone element, such as, for example, a sheet
of aperture array layer 310 material, to which compatible
accessories may be attached or coupled. However, in
various exemplary embodiments, the aperture array lay-
er 310 is at least partially attached or coupled to at least
a portion of a carrier or carrier material, such as, for ex-
ample, a carrier material 12. Thus, the aperture array
layer 310 may be at least partially attached or coupled
to an exemplary carrier, for example, an article of cloth-
ing, a vest, a plate carrier, a backpack, a pack, a bag, a
platform, or another flexible, semi-rigid, or rigid carrier.
[0132] The overall size of each array aperture 320 is
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also a design choice. In certain exemplary embodiments,
the size of each array aperture 320 is influenced or dic-
tated by the width of the accessory coupling element of
a compatible accessory, such as, for example, the ac-
cessory coupling element 88 of a compatible accessory
81. For example, if the accessory coupling element 88
has a width of approximately 1 inch, the width, W,, be-
tween of each of the sides 323 may optionally be approx-
imately 1 inch, so as to allow the accessory coupling el-
ement 88 to be fitted within and interwoven between two
or more array apertures 320. Alternatively, the width, W,
between of each of the sides 323 may be such that only
certain accessories are compatible with the aperture ar-
ray layer 310 and the modular attachment aperture array
100.

[0133] As illustrated in FIGS. 31-33, the array aper-
tures 320 may be arranged in a repeating or semi-repeat-
ing series or sequence of spaced apart, repeating pat-
terns. In various exemplary embodiments, the array ap-
ertures 320 are arranged in a repeating or semi-repeating
series or sequence of spaced apart rows 313 and col-
umns 312. In various exemplary embodiments, the array
apertures 320 are arranged in a series of equally spaced
rows 313 and equally spaced columns 312.

[0134] In certain exemplary embodiments, each of the
rows 313 is spaced at a distance that is the same as the
spacing between each of the columns 312. Alternatively,
the spacing between each of the rows 313 is greater than
or less than the spacing between each of the columns
312.

[0135] In various exemplary embodiments, the spac-
ing between either edges or proximate centers of adja-
centarray apertures 320 (whether vertically, horizontally,
obliquely, or diagonally adjacent)is influenced or dictated
by the width of the accessory webbing element 83 of a
compatible accessory 81. For example, if the accessory
webbing element 83 has a width of approximately 1 inch,
the spacing between either edges or proximate centers
of adjacent array apertures 320 may optionally be ap-
proximately 1inch, so as to allow the accessory webbing
element(s) 83 to be appropriately aligned between every
other array aperture 320 in a vertical, horizontal, oblique,
or diagonal direction. Alternatively, the spacing between
either edges or proximate centers of adjacent array ap-
ertures 320 may be created such that only certain acces-
sories are compatible with the aperture array layer 310
and the modular attachment aperture array 100.

[0136] It should be appreciated that two or more adja-
cent array apertures 320 may comprise a row 313 and
two or more adjacent array apertures 320 may comprise
a column 312. Thus, it should be appreciated that the
number of array apertures 320 formed in the aperture
array layer 310is a design choice based upon the desired
size and/or functionality of the aperture array layer 310.
[0137] In various exemplary, nonlimiting embodi-
ments, each adjacent row 313 and/or column 312 of
spaced apartarray apertures 320 is offset such that either
edges or proximate centers of adjacent array apertures
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320 are offset by approximately *+45°, approximately
+33°, orapproximately £90°. If for example, either edg-
es or proximate centers of adjacent array apertures 320
are offsetby +£45°, £33°, or =90°, an attached orcoupled
accessory 81 may be attached or coupled atleast at =0°,
+90°, =33°, or £45°. Thus, it should be appreciated that
the offset of adjacent rows 313 and/or columns 312 dic-
tates the angle of oblique attachment of accessories.
[0138] Incertain exemplary, nonlimiting embodiments,
each array aperture 320 may be separated from each
other array aperture 320 by a distance that is equal to or
greater than a width of each array aperture 320. Alterna-
tively, each array aperture 320 may be separated from
each other array aperture 320 by a distance that is equal
to or greater than a width of each array aperture 320.
[0139] By arranging the array apertures 320 in a re-
peating or semi-repeating series or sequence, aperture
array tunnel segments 135 are created between adjacent
array apertures 320 (whether vertically, horizontally, ob-
liquely, acutely, or diagonally adjacent).

[0140] In various exemplary, nonlimiting embodi-
ments, the aperture array layer 310 comprises a portion
of aperture array layer 310 material thatis at least partially
attached or coupled to a carrier material 12 by aperture
array layer attachment elements (not illustrated), such
as stitching proximate a perimeter of the aperture array
layer 310. The aperture array layer 310 may optionally
be attached or coupled or further attached or coupled to
the carrier material 12, via additional aperture array layer
attachment elements (not illustrated). The aperture array
layer attachment elements (not illustrated) may be
spaced apart, as necessary or desirable, in order to fur-
ther secure, attach, or couple the aperture array layer
310tothe carrier material 12. The number and placement
of additional aperture array layer attachment elements
(notillustrated)is adesign choice based upon the desired
level of securement of the aperture array layer 310 to the
carrier material 12 and/or to further ensure that the ap-
erture array layer 310 will not separate or pull away from
the carrier material 12, particularly if accessories are at-
tached or coupled to the aperture array layer 310.
[0141] In certain exemplary embodiments, the aper-
ture array layer attachment elements (not illustrated)
comprise stitching. Alternatively, the aperture array layer
310 may be attached or coupled to the carrier material
12 at one or more aperture array layer attachment ele-
ments (not illustrated) via adhesive bonding, welding,
screws, rivets, pins, mating hook and loop portions, snap
or releasable fasteners, or other known or later devel-
oped means or methods for permanently or releasably
attaching or coupling the aperture array layer 310 to the
carrier material 12. The one or more aperture array layer
attachment elements (not illustrated) may be formed or
positioned proximate a perimeter of the aperture array
layer 310 or in one or more areas located within the one
or more aperture array layers 310.

[0142] In addition to the variability of size and shape
of the aperture array layer 310, the orientation of the ap-
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erture array layer 310, relative to the carrier material 12,
is also a design choice. Thus, the aperture array layer
310 may optionally be attached or coupled to the carrier
material 12, such that the rows 313 of array apertures
320 are substantially parallel to a longitudinal or other
axis, along the length, of the exemplary carrier material
12, while the columns 312 of array apertures 320 are
substantially perpendicular to the longitudinal or other
axis of the carrier material 12. It should be appreciated
that this is merely exemplary and the aperture array layer
310 may be attached at any desired angular or rotational
orientation relative to the carrier material 12.

[0143] The portions of material of the aperture array
layer 310 between adjacent array apertures 320 form
aperture array tunnel segments 135. If the aperture array
layer 310 is attached to a carrier material 12, the aperture
array tunnel segments 135 are formed between at least
portions of the aperture array layer 310 and at least por-
tions of the surface of the carrier material 12. The aper-
ture array tunnel segments 135 provide areas for secur-
ing the accessory coupling element 88 of an accessory
81 to the aperture array layer 310. In this manner, an
accessory coupling element 88 may be interwoven be-
tween the aligned aperture array tunnel segments 135
to removably attach the accessory 81 to the carrier ma-
terial 12.

[0144] FIGS. 34-36, illustrate an exemplary embodi-
ment of an array aperture 320 that can be utilized in place
of an array aperture 120 to form the modular attachment
aperture array 100 and/or the aperture array layer 310.
As illustrated, the array aperture 320 includes a height,
H, and a width, W,. Each array aperture 320 is formed
of an oval shape having a height, H; and a width, W,.
The height and width of each array aperture 320 is a
design choice based upon the desired functionality
and/or appearance of the array aperture 320.

[0145] In various exemplary embodiments, the height,
H,, is formed between vertical apexes of the array aper-
ture 320 and the width, W4, is formed between horizontal
apexes of the array aperture 320. It should be appreci-
ated that the height, H,, between apexes of each of the
sides 323 is a design choice based upon the desired
functionality and/or appearance of the array aperture
320. Thus, the angle of each arc forming each arcuate
side 325 may be formed based upon the desired func-
tionality and/or appearance of each array aperture 320.
[0146] As illustrated in FIGS. 35-36, the array aper-
tures 320 may be arranged in a repeating or semi-repeat-
ing series or sequence of spaced apart, repeating pat-
terns.

[0147] As illustrated in FIG. 37, array apertures 320 of
varying designs may be arranged in a repeating or semi-
repeating series or sequence of spaced apart, repeating
patterns.

[0148] During attachment of an exemplary accessory
81, the accessory 81 is aligned with the aperture array
layer 310 in a desired orientation, similar to the fashion
illustrated in FIGS. 5-12. The accessory 81 may option-
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ally be aligned with the aperture array layer 310 in a gen-
erally vertical or horizontal manner or a generally oblique
or diagonal manner. It should be understood that these
orientations are relative to the orientation of the aperture
array layer 310 and the orientation of the aperture array
layer 310 relative to any optional carrier material 12.
[0149] The exemplary accessory 81 includes one or
more substantially parallel, spaced apart accessory web-
bing elements 83. If more than one accessory webbing
element 83 is included, the accessory webbing elements
83 are spaced apart so as to correspond to the spaces
between the spaced apart array apertures 320.

[0150] When the accessory 81 is placed adjacent the
aperture array layer 310 such that at least a portion of
the accessory webbing elements 83 are within a portion
of the spaces between the spaced apart array apertures
320 (and at least a portion of the array apertures 320 are
within the spaces between the spaced apart accessory
webbing elements 83) and corresponding aperture array
tunnel segments 335 and accessory tunnel segments 87
are aligned, the accessory coupling element 88 may be
interwoven between the aligned aperture array tunnel
segments 335 and accessory tunnel segments 87 (alter-
nating between adjacent array apertures 320 and/or al-
ternate attachment apertures 321 of the aperture array
layer 310 and accessory webbing elements 83 on the
accessory 81) to removably attach the accessory 81 to
the aperture array layer 310.

[0151] Thus, an accessory 81 may be mounted to the
aperture array layer 310 in a variety of orientations. Like-
wise, if a particular carrier material 12 includes an aper-
ture array layer 310, a variety of accessories may be
interchangeably mounted to the aperture array layer 310
to accommodate a variety of desired configurations.
[0152] It should be appreciated that a more detailed
explanation of the instructions regarding how to inter-
weave the accessory coupling element 88 between the
array apertures 320 and accessory webbing elements
83 is not provided herein because, while the aperture
array layer 310 provides more orientation options and
other features, accessories are generally attached to the
aperture array layer 310 in a manner similar to the man-
ner in which accessories are attached to a portion of
MOLLE webbing. Therefore, it is believed that the level
of description provided herein is sufficient to enable one
of ordinary skill in the art to understand and practice the
systems, methods, and apparatuses, as described.
[0153] While the presently disclosed systems, meth-
ods, and/or apparatuses has been described in conjunc-
tion with the exemplary embodiments outlined above, the
foregoing description of exemplary embodiments of the
presently disclosed systems, methods, and/or appara-
tuses, as set forth above, are intended to be illustrative,
not limiting and the fundamental disclosed systems,
methods, and/or apparatuses should not be considered
to be necessarily so constrained. It is evident that the
presently disclosed systems, methods, and/or appara-
tuses is not limited to the particular variation set forth and

10

15

20

25

30

35

40

45

50

55

17

many alternatives, adaptations modifications, and/or var-
iations will be apparent to those skilled in the art.
[0154] Furthermore, where a range of values is provid-
ed, itis understood that every intervening value, between
the upper and lower limit of that range and any other
stated or intervening value in that stated range is encom-
passed within the presently disclosed systems, methods,
and/or apparatuses. The upper and lower limits of these
smaller ranges may independently be included in the
smaller ranges and is also encompassed within the pres-
ently disclosed systems, methods, and/or apparatuses,
subject to any specifically excluded limit in the stated
range. Where the stated range includes one or both of
the limits, ranges excluding either or both of those includ-
ed limits are also included in the presently disclosed sys-
tems, methods, and/or apparatuses.

[0155] It is to be understood that the phraseology of
terminology employed herein is for the purpose of de-
scription and not of limitation. Unless defined otherwise,
all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordi-
nary skill in the art to which the presently disclosed sys-
tems, methods, and/or apparatuses belongs.

[0156] In addition, it is contemplated that any optional
feature of the inventive variations described herein may
be set forth and claimed independently, or in combination
with any one or more of the features described herein.
[0157] Accordingly, the foregoing description of exem-
plary embodiments will reveal the general nature of the
presently disclosed systems, methods, and/or appara-
tuses, such that others may, by applying current knowl-
edge, change, vary, modify, and/or adapt these exem-
plary, non-limiting embodiments for various applications
without departing from the spirit and scope of the pres-
ently disclosed systems, methods, and/or apparatuses
and elements or methods similar or equivalent to those
described herein can be used in practicing the presently
disclosed systems, methods, and/or apparatuses. Any
and all such changes, variations, modifications, and/or
adaptations should and are intended to be comprehend-
ed within the meaning and range of equivalents of the
disclosed exemplary embodiments and may be substi-
tuted without departing from the true spirit and scope of
the presently disclosed systems, methods, and/or appa-

ratuses.

[0158] Also, it is noted that as used herein and in the
appended claims, the singular forms "a", "and", "said",
and "the"include plural referents unless the contextclear-
ly dictates otherwise. Conversely, it is contemplated that
the claims may be so-drafted to require singular elements
or exclude any optional element indicated to be so here
in the text or drawings. This statement is intended to
serve as antecedent basis for use of such exclusive ter-
minology as "solely", "only", and the like in connection
with the recitation of claim elements or the use of a "neg-

ative" claim limitation(s).
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Claims

1.

A modular attachment aperture array, comprising:

a portion of carrier material; and

an aperture array layer, wherein said aperture
array layer comprises a plurality of spaced apart
array apertures, wherein each array aperture is
formed of two substantially equal length, sub-
stantially parallel sides, an arcuate side joining
respective upper terminal ends of said substan-
tially parallel sides, and an arcuate side joining
respective lower terminal ends of said substan-
tially parallel sides, wherein each of said array
apertures is formed through said aperture array
layer, and wherein said array apertures are ar-
ranged in a repeating sequence of spaced rows
and spaced columns, and wherein said aperture
array layer is at least partially attached or cou-
pled to at least a portion of said carrier material.

A modular attachment aperture array, comprising:

an aperture array layer, wherein said aperture array
layer comprises a plurality of spaced apart array ap-
ertures, wherein each array aperture is formed of
two substantially equal length, substantially parallel
side portions, an upper arcuate side joining respec-
tive upper terminal ends of said substantially parallel
side portions, and a lower arcuate side joining re-
spective lower terminal ends of said substantially
parallel side portions, wherein each of said array ap-
ertures is formed through at least a portion of said
aperture array layer, and wherein said array aper-
tures are arranged in a repeating sequence of
spaced rows and spaced columns, and wherein said
aperture array layer is at least partially attached or
coupled to at least a portion of said carrier material.

A modular attachment aperture array, comprising:
an aperture array layer, wherein said aperture array
layer comprises a plurality of spaced apart array ap-
ertures, wherein said array apertures are formed as
substantially elongated oval shaped array apertures
arranged in a repeating sequence of equally spaced
rows of said array apertures and equally spaced col-
umns of said array apertures.

The modular attachment aperture array of claim 2 or
claim 3, wherein said aperture array layer is at least
partially attached or coupled to at least a portion of
a carrier material.

The modular attachment aperture array of any one
of the preceding claims, wherein aperture array tun-
nel segments are created between adjacent array
apertures.

The modular attachment aperture array of claim 8,
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10.

1.

12.

13.

wherein aperture array tunnel segments are created
between vertically adjacent array apertures, be-
tween horizontally adjacent array apertures, be-
tween obliquely adjacent array apertures, and/or be-
tween diagonally adjacent array apertures.

The modular attachment aperture array of any one
of the preceding claims, wherein each of said array
apertures is defined by one or more continuous edge
portions.

The modular attachment aperture array of any one
of the preceding claims, wherein each array aperture
is separated from each other array aperture by a
distance that is less than a width of each array ap-
erture.

The modular attachment aperture array of any one
of the preceding claims, wherein said aperture array
layer comprises chlorosulfonated polyethylene
(CSPE) synthetic rubber (CSM).

The modular attachment aperture array of any one
of the preceding claims, wherein said aperture array
layer comprises a portion of Hypalon fabric or anylon
laminate.

The modular attachment aperture array of any one
of the preceding claims, wherein each adjacent col-
umn of spaced apart array apertures is offset such
that at least edge portions or proximate centers of
adjacent array apertures are offset by approximately
+33°.

The modular attachment aperture array of any one
of the preceding claims, wherein each column of
spaced apart array apertures at least partially over-
laps an adjacent column of spaced apart array ap-
ertures.

The modular attachment aperture array of any one
of the preceding claims, wherein said plurality of
spaced apart array apertures are arranged in a re-
peating sequence of equally spaced rows of said ar-
ray apertures and equally spaced columns of said
array apertures.
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