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(54) PROTECTIVE ELEMENT FOR AN ARTICLE OF APPAREL

(57) A protective element (310) for an article of ap-
parel comprising: a plate component (334) having a pe-
rimeter shape; a first material layer (311) having an ex-
terior surface and an opposing interior surface, wherein
the exterior surface is positioned adjacent to the plate
component; a pad component (313) having a first surface

that is positioned adjacent to an interior of the first ma-
terial layer; wherein the plate component is positioned
on the first material layer; and an attachment element
that attaches the plate component to the first material
layer, wherein the attachment element is a
hook-and-loop type attachment.
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Description

CROSS-REFERENCE TO RELATED APPLICA-
TION(S)

[0001] This application is a continuation-in-part of U.S.
Patent Publication Number _, currently U.S. Patent Ap-
plication Serial Number 13/889,018 entitled "Apparel In-
corporating A Protective Element", filed on May 7, 2013
(Attorney Docket Number 51-3354), which is a continu-
ation of U.S. Patent Number U.S. Patent Number
8,438,669, which is a continuation-in-part of U.S. Patent
8,095,966, the disclosures of all of which are hereby in-
corporated by reference.

BACKGROUND

[0002] Articles of athletic apparel commonly incorpo-
rate elements that cushion or protect an athlete from con-
tact with other athletes, equipment, or the ground. When
the protective elements include multiple layers of dissim-
ilar materials, attaching the layers together may be time
consuming and require expensive manual labor. There-
fore, there is a need in the art for new designs for pro-
tective elements and methods of making the protective
elements.

SUMMARY

[0003] Protective elements for an article of apparel in-
clude a plate component and a cushioning component
that are secured together by stitching which passes
through a thinned portion of the plate component. The
thinned portion extends around a periphery of the plate
component, and may be co-formed with the molding of
the plate or formed after the making of the plate by re-
moving a portion of the edge material of the plate. An
attachment element may be passed through the attach-
ment area and at least one layer of the cushioning com-
ponent thereby attaching the plate component to at least
the one layer. In some embodiments, the cushioning
component includes a pair of material layers and at least
one pad located between the material layers. The plate
component is typically made of a polymer material and
the pad may include a polymer foam material. The plate
element has greater rigidity than the cushioning material
of the pads.
[0004] In one aspect, the invention includes a protec-
tive element for an article of apparel. The protective el-
ement includes a first material layer having a first side
and an opposite second side. The protective element in-
cludes a second material layer associated with the first
material layer. A pad component is located between the
first material layer and the second material layer. A plate
component is positioned adjacent to the first material lay-
er. The plate component is disposed adjacent the first
side of the first material layer and the pad component is
located adjacent the second side of the first material layer

so that the first material layer is disposed between the
plate component and the pad component. The plate com-
ponent has a first portion having a first thickness and a
second portion having a second thickness. The first thick-
ness is greater than the second thickness. An attachment
area is formed on an outer perimeter of the plate com-
ponent, wherein the attachment area corresponds to the
second portion so that the attachment area has the sec-
ond thickness. An attachment element attaches the plate
component to the first material layer, wherein the attach-
ment element extends entirely through the second thick-
ness of the attachment area.
[0005] In another aspect, the invention provides a pro-
tective element for an article of apparel including a plate
component having a perimeter shape. The protective el-
ement includes a first material layer having an exterior
surface and an opposing interior surface. The exterior
surface is positioned adjacent to the plate component. A
pad component having a first surface is positioned adja-
cent to an interior of the first material layer. A guide pat-
tern is disposed on the exterior surface of the first material
layer opposite the interior adjacent the pad component.
The guide pattern corresponds to the perimeter shape
of the plate component. The plate component is posi-
tioned on the first material layer using the guide pattern.
An attachment element attaches the plate component to
the first material layer proximate the guide pattern.
[0006] In another aspect the invention provides a meth-
od for making an article of apparel configured with a pad
component and a plate component, the method compris-
ing the steps of: (1) placing the pad component adjacent
to a first material layer; (2) forming an attachment area
on a peripheral edge of the plate component, the attach-
ment area substantially encompassing the plate compo-
nent; (3) aligning the plate component over the pad com-
ponent by placement of the plate component on the first
material layer; and (4) attaching the plate component to
the pad component along the attachment area on the
perimeter of the plate component, by inserting an attach-
ment medium through the plate component and at least
one of the first material layer and the pad component.
[0007] Other systems, methods, features and advan-
tages of the embodiments will be, or will become, appar-
ent to one of ordinary skill in the art upon examination of
the following drawings and detailed description. It is in-
tended that all such additional systems, methods, fea-
tures and advantages be included within this description
and this summary, be within the scope of the embodi-
ments, and be protected by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The embodiments can be better understood
with reference to the following drawings and description.
The components in the figures are not necessarily to
scale, emphasis instead being placed upon illustrating
the principles of the embodiments. Moreover, in the fig-
ures like reference numerals designate corresponding
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parts throughout the different views.

FIG. 1 is a front elevational view of an individual
wearing an embodiment of an apparel system having
an upper protective garment and a lower protective
garment;
FIG. 2 is a front elevational view of the lower protec-
tive garment of FIG. 1;
FIG. 3 is an exploded front elevational view of the
lower protective garment of FIG. 2;
FIG. 4 is a side elevational view of an embodiment
of the lower protective garment of FIG. 2;
FIG. 5 is a rear elevational view of an embodiment
of the lower protective garment of FIG. 2;
FIG. 6 is an illustration of a collision scenario of a
first player wearing an embodiment of an apparel
system with a second player;
FIG. 7A is a partial cross-sectional view of an em-
bodiment of the lower protective garment;
FIG. 7B is a partial cross-sectional view of the first
player wearing the lower protective garment of FIG.
7A;
FIG. 7C is a partial cross-sectional view of the first
player wearing the lower protective garment of FIG.
7A while an impact force is applied to a protective
element in a hip area;
FIG. 8 is an exploded isometric view of an embodi-
ment of a protective element;
FIG. 9 is an isometric view of the protective element
of the protective garment of FIG. 8, with a detailed
view showing an embodiment for attaching a plate
component to a cushioning component;
FIG. 10 is a top plan view of the protective element
of FIG. 8;
FIGS. 11A and 11B are exploded cross-sectional
views of the protective element, as defined by sec-
tion lines 11A and 11 B in FIG. 10, respectively;
FIGS. 12A and 12B are cross-sectional views cor-
responding with the cross-sectional views of FIGS.
11A and 11B, respectively;
FIG. 13A shows cross-sectional views of various em-
bodiments of an attachment area disposed near an
edge of a substantially flat plate component;
FIG. 13B shows cross-sectional views of various em-
bodiments of an attachment area disposed near an
edge of a substantially curved plate component;
FIG. 14 is a detailed cross-sectional view showing
an embodiment for attaching a plate component to
a cushioning component; and
FIG. 15 is a perspective view of an embodiment of
a curved plate component showing flex indentations.

DETAILED DESCRIPTION

[0009] Disclosed herein are various embodiments of
protective elements for an article of apparel. In brief for
some embodiments, the protective elements generally
include a plate component and a cushioning component

that are secured together by stitching or staples that pass
through a thinned portion of the plate. The thinned portion
extends around a periphery of the plate, and may be co-
formed with the molding of the plate or formed after the
making of the plate by removing a portion of the edge
material of the plate. The stitching or staples may extend
through the thinned portion of the plate and at least one
layer of the cushioning component to secure the plate to
the cushioning component. In some embodiments, the
cushioning component includes a pair of material layers
and at least one pad located between the material layers.
The plate is typically made of a polymer material and the
cushioning component may include a polymer foam ma-
terial. The plate is relatively inflexible and rigid to atten-
uate impact forces. The cushioning material of the pads
is softer and more flexible than the plate to deform to
absorb impact forces. To ease assembly, the cushioning
component is provided with a visible guide pattern for
positioning the plate component in the desired location
prior to stitching or stapling the plate component onto the
cushioning component. The visible guide is roughly the
same size and shape as the plate, so that a perimeter of
the plate-typically the thinned portion of the plate-corre-
sponds to the visible guide.
[0010] With reference to FIG. 1, an individual 10 is de-
picted as wearing an apparel system 100 that includes
an exemplary upper protective garment 200 and a lower
protective garment 300. Upper protective garment 200
has the general configuration of a shirt-type garment hav-
ing shoulder pads, which may be utilized in various con-
tact sports, such as American football. Upper protective
garment 200 includes a plate component 210, a torso
cushioning component 220, and a pair of shoulder cush-
ioning components 230. Plate component 210 covers or
extends over an upper torso and shoulders of individual
10. Torso cushioning component 220 is secured to plate
component 210 and located between plate component
210 and individual 10. Moreover, torso cushioning com-
ponent 220 covers or extends over the upper torso and
a middle torso of individual 10, thereby extending down-
ward from plate component 210. Shoulder cushioning
components 230, which cover or extend over the shoul-
ders, are also secured to plate component 210 and lo-
cated between plate component 210 and individual 10.
In combination, plate component 210, torso cushioning
component 220, and shoulder cushioning components
230 impart padding, cushioning, or otherwise attenuate
impact forces, thereby imparting protection to individual
10.
[0011] An exemplary lower protective garment 300 of
apparel system 100 exhibits the general configuration of
a pants-type garment, which can include any of a plurality
of articles of apparel that cover at least a portion of a
pelvic area of individual 10 and may extend over the legs
and cover the knees of individual 10. Lower protective
garment 300 incorporates cushioning components 320
and protective elements 310 which may include plate
components 330 in addition to cushioning components
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320. Cushioning components 320 can be positioned on
the front, back, or sides of the knee, thigh, hip, and pelvic
areas of lower protective garment 300. Plate components
330 may by incorporated with the cushioning compo-
nents 320 to form protective elements 310 in any desir-
able area of lower protective garment 300.
[0012] In the present configuration, plate components
330 are shown secured to cushioning components 320
in the thigh and hip areas of lower protective garment
300. Cushioning components 320 of protective elements
310 are located between plate components 330 and in-
dividual 10. Taken individually or in combination, cush-
ioning components 320, protective elements 310, and
plate components 330 impart padding, cushioning, or
otherwise attenuate impact forces, thereby imparting
protection to individual 10.
[0013] Referring now to FIGS. 2 through 5, in an ex-
emplary embodiment of lower protective garment 300,
cushioning components 320 are provided in the knee ar-
ea and back pelvic area, referred to hereinafter as knee
cushioning components 322 and rear cushioning com-
ponent 328, respectively, to impart protection to the cor-
responding areas of individual 10. Protective elements
310 in the hip area, referred to hereinafter as hip protec-
tive elements 316, include hip cushioning components
326 and hip plate components 336 that cooperatively im-
part protection to the corresponding hip areas of individ-
ual 10. Protective elements 310 in the thigh area, herein
after referred to as thigh protective elements 314, include
thigh cushioning components 324 and thigh plate com-
ponents 334 that cooperatively impart protection to the
corresponding thigh areas of individual 10.
[0014] In other configurations of apparel system 100
or lower protective garment 300, cushioning components
320, plate components 330 or protective elements 310
may be positioned in various areas individually or in com-
bination, including the sides or back of the leg regions or
in the front or back of the pelvic region, to protect specific
portions (e.g., muscles, bones, joints, impact areas) of
individual 10. Furthermore, plate components 330 have
an overall curved configuration that generally conforms
to a shape of individual 10. However, plate components
330 may be depicted as generally planar in the drawings
for simplicity. Additionally, the quantity, shapes, sizes,
and other properties of cushioning components 320 and
plate components 330, as well as the materials utilized
in cushioning components 320 and plate components
330, may vary significantly to provide a particular level
of protection to the specific portions of individual 10.
[0015] Although lower protective garment 300 is de-
picted as being short pants, various concepts disclosed
below may also be applied to other pants-type garments,
including pants, briefs, jeans, and underwear. The vari-
ous concepts disclosed below for lower protective gar-
ment 300 may also be applied to upper protective gar-
ment 200 and other shirt-type garments, which cover a
portion of a torso area of individual 10 and may extend
over arms of individual 10. Examples of shirt-type gar-

ments include long-sleeved shirts, short-sleeved shirts,
tank tops, undershirts, jackets, and coats. In some con-
figurations, articles of apparel incorporating concepts
disclosed below for garment 300 may be combinations
of shirt-type garments and pants-type garments, includ-
ing bodysuits, leotards, unitards, and wetsuits. In addi-
tion, articles of apparel incorporating concepts disclosed
below for garment 300 may have configurations that cov-
er other areas of individual 10, such as hats, helmets,
arm and leg wraps, gloves, socks, and footwear, for ex-
ample.
[0016] Although lower protective garment 300 may be
worn alone or exposed, lower protective garment 300
may also be worn in combination with other articles of
apparel (e.g., under or over other articles of apparel).
Apparel system 100 may also be worn in combination
with other pieces of equipment (e.g., athletic or protective
equipment). In general, lower protective garment 300 is
worn over any inner garments, thereby positioning lower
protective garment 300 to be the exterior garment worn
by individual 10.
[0017] In some configurations, cushioning compo-
nents 320 may be constructed with a pad of polymer foam
materials of cushioning components 320. When incorpo-
rated into apparel system 100 and protective garment
300, the pad of polymer foam materials of cushioning
components 320 may compress to protect a wearer from
contact with other athletes, equipment, or the ground. In
some configurations, plate components 330 may be
formed with semi-rigid or rigid polymer material to atten-
uate impact forces to provide protection. Plate compo-
nents 330 may be configured to deform to absorb and
distribute impact forces. Accordingly, protective ele-
ments 310 incorporating cushioning components 320
and plate components 330 may be utilized to provide
protection to areas of individual 10 that are covered by
protective elements 310. To explain in further detail, an
example is provided below.
[0018] FIG. 6 and FIGS. 7A through 7C (not to scale)
provide an illustration of a collision scenario of a first play-
er 20 with a second player 30. First player 20 is shown
wearing an embodiment of apparel system 100, and in
particular, wearing an embodiment of lower protective
garment 300. In a first position, player 20 is carrying a
game ball and running downfield, for example, toward a
scoring zone. An exemplary protective element 310 for
a hip area of lower protective garment 300 is shown in
detail in FIG. 6, and in FIGS. 7A and 7B. In this configu-
ration, hip protective element 316 includes hip cushioning
component 326 and hip plate component 336. The hip
cushioning component 326 is shown having a generally
uniform thickness as can be seen at a peripheral edge
322 of hip cushioning component 326. In FIG. 7A, lower
protective garment is shown before being worn by first
player 20. In some embodiments, a space 337 may be
provided between an interior of hip plate component 336
and an exterior of hip cushioning component 326. In FIG.
7B, lower protective garment is shown while being worn
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by first player 20. When first player 20 is wearing lower
protective garment 300, space 337 may become partially
filled with a portion of hip cushioning component 326,
due to the body of first player 20 pressing against the hip
cushioning component 326, and due to the compressi-
bility and flexibility of the material of hip cushioning com-
ponent 326.
[0019] In the first position of first player 20, hip plate
component 336 is shown in an initial state, with virtually
no forces being imparted to hip cushioning component
326 and hip plate component 336, other than from first
player 20. The initial state of hip plate component 336 is
shown having a generally convex curvature which ex-
tends outward from the exterior surface of hip cushioning
component 326 with space 337 disposed there between.
[0020] In a second position in the collision scenario,
second player 30 is attempting to stop or tackle first player
20, for example. First player 20 is shown being hit in the
hip area by the shoulder of second player 30. The second
position of exemplary protective element 310 from hip
area of lower protective garment 300 is shown in having
an impact force from second player 30, as indicated by
an arrow in FIG. 6 and FIG. 7C. In this configuration, the
hip cushioning component 326 no longer has a uniform
thickness but instead is compressed as depicted at the
peripheral edge 322 of hip cushioning component 326.
Hip plate component 336 is shown in a force attenuating
state, in which the impact force is being absorbed and
distributed, as the illustrated by zigzag lines. The force
attenuating state of hip plate component 336 is further
illustrated by the deformed hip plate component 336 hav-
ing an indented curvature. During impact, hip plate com-
ponent 336 pushes inward toward the exterior surface of
hip cushioning component 326, thereby compressing hip
cushioning component 326. Space 337 may be filled dur-
ing the deformation of hip plate component 336 and com-
pression of hip cushioning component 326, as shown in
FIG. 7C.
[0021] A plurality of flex indentations 338 may be pro-
vided on the exterior of hip plate component 336. Flex
indentations 338 are configured to enhance flexibility and
enable deformation of hip plate component 336 when
exposed to an impact force. The impact force may be
absorbed by deformation of the hip plate component 336
along flex indentations 338 into a partially concave shape
as shown, for example. Thus, during impact, forces can
be absorbed and distributed over a greater area of the
hip protective element 316, thereby lessening the blow
to first player 20 and second player 30. More or fewer
flex indentations 338 may be provided in exemplary hip
plate component 336 or for plate components 310 con-
figured for other areas of individual 10.
[0022] Also shown are a plurality of seams 328 in the
exterior surface of hip cushioning component 326, which
are configured to enhance flexibility in those area of the
hip cushioning component 326 in which seam 328 are
disposed. Generally, areas of cushioning components
without seams 328 are stiffer than areas with seams 328.

Seams 328 may be formed by a router for example, which
can remove a portion of the exterior surface of hip cush-
ioning component 326. In an exemplary embodiment, the
exterior surface of hip cushioning component 326 and
the underlying material, foam padding for example, may
have different colors. The color of pad becomes exposed
in the areas where first material layer was removed by a
router. Here the exposed pad creates an aesthetically
pleasing exterior of protective element 310. Alternatively,
seams may be provided by other methods, such as stitch-
ing through the cushioning component or partially melting
areas of the cushioning component, etc., to create seams
328.
[0023] The collision scenario above describes one of
many possible scenarios where protective elements 310
are used to protect an individual wearing a lower protec-
tive garment incorporating protective elements 310. Ad-
vantageously, the protective element remains intact dur-
ing and after the collision. Some embodiments of protec-
tive elements incorporate a hook-and-loop type attach-
ment system for attaching the plate component to the
cushioning component. However, in such configurations
it is possible for the plate component to become loosened
or detached from the cushioning component, which is
undesirable because of possible injury to the player or
loss or destruction of the plate component. In further em-
bodiments, a more reliable permanent attachment meth-
od is provided which is utilized to prevent such an occur-
rence. In such embodiments, to be described below, the
plate component may be securely stitched to the cush-
ioning components. Such permanent attachment meth-
ods may be used as an alternative to or in combination
with hook-and-loop type or other attachment systems.
[0024] FIGS. 8 through 12 illustrate various views of
an exemplary embodiment for a protective element 310.
In this embodiment, thigh protective element 314 can in-
clude thigh cushioning component 324 and thigh plate
component 334. Thigh cushioning component 324 in-
cludes a first material layer 311, a second material layer
312, at least one pad 313, and thigh plate component
334. In general, pad 313 is positioned between first ma-
terial layer 311 and second material layer 312. First ma-
terial layer 311 and second material layer 312 coopera-
tively form an outer surface or covering for thigh cush-
ioning components 324. That is, first material layer 311
and second material layer 312 cooperatively form a pock-
et or void, in which pad 313 is located.
[0025] Whereas second material layer 312 is depicted
as having a generally planar configuration, first material
layer 311 extends over pad 313 and also along sides of
pad 313 to join with second material layer 312 (e.g.,
through stitching, an adhesive, or thermal bonding, not
shown). Although thigh cushioning component 324 may
be incorporated into protective garment 300 in a variety
of ways, first material layer 311 may be positioned exte-
rior of second material layer 312. That is, first material
layer 311 may form a portion of an exterior surface of
lower protective garment 300. An advantage to this con-
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figuration is that thigh cushioning component 324 pro-
trudes outward from lower protective garment 300, rather
than protruding inward and toward individual 10. In some
configurations of protective garment 300, however, other
cushioning components 320 may protrude inward.
[0026] Additionally, thigh plate component 334 is lo-
cated at an exterior of thigh cushioning component 324
(i.e., located exterior of first material layer 311). In an
exemplary embodiment described above, cushioning
components 320 in the hip areas and thigh areas are
incorporated with plate components 330. However, fur-
ther plates are absent from other cushioning components
320, such as in the knee and back pelvic areas. In further
configurations, additional plate components 330 may be
utilized in other cushioning components 320.
[0027] A variety of materials may be utilized for first
material layer 311 and second material layer 312, includ-
ing various textiles, polymer sheets, leather, or synthetic
leather, for example. Combinations of these materials
(e.g., a polymer sheet bonded to a textile) may also be
utilized for first material layer 311 and second material
layer 312.
[0028] Although first material layer 311 and second
material layer 312 may be formed from the same material,
each of first material layer 311 and second material layer
312 may also be formed from different materials. With
regard to textiles, first material layer 311 and second ma-
terial layer 312 may be formed from knitted, woven, or
non-woven textile elements that include rayon, nylon,
polyester, polyacrylic, cotton, wool, or silk, for example.
Moreover, the textiles may be nonstretch, may exhibit
one-directional stretch, or may exhibit multi-directional
stretch. Accordingly, a variety of materials are suitable
for first material layer 311 and second material layer 312.
[0029] Although an exemplary embodiment of thigh
cushioning component 324 is shown as a one-piece unit,
other embodiments may include a plurality of pads to
configure a cushioning component with particular param-
eters, in accordance for the particular area of the body
which the cushioning component is being applied. Addi-
tionally, the thickness of pad 313 may vary depending
upon various factors, including the type of material uti-
lized for pad 313 and the desired level of protection. In
general, however, the thickness of pad 313 may range
from one to fifty millimeters or more when formed from a
polymer foam material. Although pad 313 may exhibit a
constant thickness between first material layer 311 and
second material layer 312, the thickness may vary across
the width of pad 313. For example, edges of pad 313
may be thinner than central areas of pad 313. Various
apertures, gaps, and indentations may also be formed in
pad 313 to enhance flexibility and breathability.
[0030] Pad 313 may also be formed from a variety of
materials, including various polymer foam materials that
return to an original shape after being compressed. As
an alternative to polymer foam materials, pad 313 may
also be formed as fluid-filled chambers. Examples of suit-
able polymer foam materials for pad 313 include poly-

urethane, ethylvinylacetate, polyester, polypropylene,
and polyethylene foams. Moreover, both thermoplastic
and thermoset polymer foam materials may be utilized.
In some configurations of cushioning components 320,
pad 313 may be formed from a polymer foam material
with a varying density, or solid polymer or rubber mate-
rials may be utilized. Also, different pad 313 may be
formed from different materials, or may be formed from
similar materials with different densities.
[0031] Plate components 330 have an overall curved
configuration that generally conforms to the shape of in-
dividual 10. Given that protective components 310 may
be utilized to protect a thigh or hip of individual 10, plate
components 330 may exhibit a curvature that corre-
sponds with the thigh or hip, respectively. Additionally,
plate components 330 may include various ribs (shown
schematically) that enhance rigidity. In further configura-
tions, plate components 330 may have a variety of other
features that enhance the comfort or protective proper-
ties of apparel system 100 or protective component 310.
For example, plate components 330 may define a plu-
rality of apertures that enhance breathability or flexibility,
plate components 330 may be formed from multiple ma-
terials that vary the rigidity or flexibility in different areas,
or plate components 330 may have a varying thickness
that also vary the rigidity or flexibility in different areas.
[0032] Plate components 330 are primarily formed
from a semi-rigid or rigid polymer material, which may be
a non-foamed polymer material. Examples of suitable
polymer materials for plate components 330 include pol-
yethylene, polyurethane, polypropylene, acrylonitrile
butadiene styrene, polyester, thermoset urethane, ther-
moplastic urethane, polyether block amide, polybutylene
terephthalate various nylon formulations, or blends of
these materials. Composite materials may also be
formed by incorporating glass fibers, aramid fibers, or
carbon fibers, for example, into the polymer materials
discussed above in order to enhance the strength and
rigidity of plate components 330. In some configurations,
plate components 330 may also be formed from metal
materials (e.g., aluminum, titanium, steel) or may include
metal elements that enhance the strength and rigidity of
plate components 330. Accordingly, a variety of materials
may be utilized for plate components 330.
[0033] Protective elements 310, which include plate
components 330 and cushioning components 320, may
be assembled before or after attachment of the protective
elements 310 to lower protective garment 300, for exam-
ple. The assembly of protective elements is typically per-
formed by humans, rather than by automated machines
or robots. One reason for this is that the positioning and
attachment of the plate component relative to be cush-
ioning components, and of the cushioning component to
the garment, are tasks which are not easily automated.
A human eye and touch is preferable in such types of
tasks, particularly since the plate and/or cushioning com-
ponent may have an irregular shape and/or curvature
which requires careful positioning and guiding through a
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sewing machine or stapling machine. Beneficially, a
method for assembly of protective elements incudes
steps for facilitating a human when attaching a plate com-
ponent to a cushioning component. Such methods are
useful when a human needs to position and attach the
plate component to the cushioning component, for ex-
ample by using a hand held sewing machine, to ensure
accuracy in the placement of the plate component.
[0034] According to an exemplary embodiment shown
in FIG. 3, thigh cushioning components 324 and hip cush-
ioning components 326 of protective elements 310 can
be provided with a guide pattern 340 disposed on the
exterior surfaces thereof. Guide pattern 340 can be con-
figured in or on the thigh cushioning components 324
and hip cushioning components 326 to provide a visual
guide to a person assembling the protective elements
310 of lower protective garment 300. More particularly,
guide pattern 340 forms a visual guide for attaching thigh
plate components 334 and hip plate components 336 to
respective thigh cushioning components 324 and hip
cushioning components 326 of protective elements 310.
[0035] In one configuration, a portion 341 of the first
material layer 311 may be removed by a router, for ex-
ample (not shown), or another cutting tool which thereby
forms guide pattern 340 on the exterior of thigh cushion-
ing component 324 (also see FIG. 8). This cutting creates
a depression, groove, or incision in thigh cushioning com-
ponent 324. The depression may have a bottom, which
may be flat or curved, and sidewalls, which may be flat
or curved. The sidewalls extend from the bottom to the
exterior surface of the first material layer. The bottom of
the depression may be between the exterior surface of
first material layer 311 and an interior surface of first ma-
terial layer 311. The bottom of the depression in some
embodiments may be within the cushioning components.
In such embodiments, the depression extends entirely
through first material layer 311 and into the cushioning
components. In some embodiments, sufficient material
is removed so that the sidewalls are spaced apart from
each other. In other embodiments, the sidewalls may
touch in one or more positions along the depression or
incisions.
[0036] In an exemplary embodiment, the first material
layer 311 and the pad 313 may be different colors, such
that the color of the pad is exposed through portion 341
of the first material layer that has been removed. For
example, if the first material layer 311 is black and the
pad 313 is red, the guide pattern appears because the
red pad 313 is exposed at portion 341 of first material
layer 311, and the contrasting colors make the guide pat-
tern visible. Additionally, a portion 343 of the pad 313
may also be removed by routing, for example, at the same
time or at a different time as the portion 341 of first ma-
terial later 311, thereby forming an indentation in at least
a top surface of pad 313 at portion 343. Not only may the
guide pattern be useful for positioning a plate component
on an appropriate portion of a cushioning component,
but additionally, the indentation in portion 343 of pad 313

can be utilized to position a plate component relative to
the pad and facilitate attachment of plate to the pad, as
will be explained in detail below, with reference to FIG 14.
[0037] As an alternative to routing the exterior of thigh
cushioning component 324, guide pattern 340 may be
formed by stitching through first material layer 311 to form
a pattern of stiches left in first material layer (represented
schematically). Additionally, guide pattern 340 may be
formed by stitching through first material layer 311 and
at least a portion of pad 313 to form an indentation in
thigh cushioning component 324 at portion 341. Although
these and the above configurations of the guide patterns
on the cushioning component and the indentations in the
pad are discussed with respect to protective elements
310 in the thigh area, the methods may also be applied
to other protective elements in other areas of individual
10, such as with guide pattern 340 on hip cushioning
components 326.
[0038] In some embodiments, the guide patterns may
be configured to have a substantially equal or a smaller
area than the plate components, so as to be hidden or
covered when the plate component is attached to the
cushioning component. Additionally, in some embodi-
ments at least a portion of or all of the guide pattern may
be configured to have a larger area than the plate com-
ponents, so as to be at least partially visible or exposed
when the plate component is attached to the cushioning
component. Furthermore, the configuration of the guide
pattern can vary in a thickness and a depth for example,
which parameters may correspond to the shape of a par-
ticular plate component.
[0039] According to an exemplary embodiment shown
in FIG. 8, the thigh plate component 334 of lower protec-
tive garment 300 can be provided with an attachment
area 350 extending along a peripheral edge or perimeter
thereof. Attachment area 350 can be configured to pro-
vide a reduced thickness portion of thigh plate compo-
nent 334 at an area desirable to attach the plate compo-
nent to the cushioning component. Generally, attach-
ment area 350 may extend around the entire outer pe-
rimeter of the plate component, thereby encompassing
the plate component. Attachment area 350 is formed in
the thigh plate component 334 to allow for attachment of
thigh plate component 334 to thigh cushioning compo-
nent 324 at attachment area 350. Because the thickness
of the material of the thigh plate components 334 is re-
duced at attachment area 350 compared to the rest of
thigh plate components 334, stitching or stapling through
thigh plate components 334 is more easily facilitated
when attaching thigh plate component 334 to thigh cush-
ioning component 324. Advantageously, because at-
tachment area 350 extends around the entire perimeter
of thigh plate component 344, the stitching or stapling
provided in the attachment area also encompasses thigh
plate component 334, thereby ensuring a secure attach-
ment. Although in this configuration, attachment area 350
is shown in the perimeter of thigh plate component 334,
alternative areas for providing an attachment area are
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possible. For example some attachment areas could be
provided on alternating edges around the perimeter of a
plate component, or in the middle of a plate component,
or a combination thereof.
[0040] As shown in detail in FIG. 9, in an exemplary
embodiment, thigh plate component 334 has attachment
area 350 provided near the peripheral edge or perimeter
of the thigh plate component 334. Attachment area 350
may be configured as a groove or channel, which can be
formed during manufacturing of the plate component,
such as by a mold during injection molding. Alternatively,
attachment area 350 could be formed by being routed
into the plate component after manufacturing of the plate
component, for example. Other exemplary configura-
tions for attachment area 350 are shown in FIGS. 13A
and 13B, which show cross-sectional views of generally
flat-edged plate components and generally curved-
edged plate components, respectively. In some embod-
iments, attachment area 350 may be configured as a
groove or channel, having a semicircular profile 351. In
other embodiments, attachment areas 350 can be con-
figured as a channel having a partially semicircular profile
352 or a curved profile 353 cut into a top and outer edge
of a plate component. In another embodiment, attach-
ment area 350 may be configured as an "L" shaped notch
354, a slanted edge 355, or as a beveled edge 356.
[0041] In the exemplary embodiment shown in FIG. 9,
thigh plate component 334 is attached to thigh cushioning
component 324 by stitches or staples of attachment me-
dium 360 provided in attachment area 350 of plate. In
some embodiments, the thigh plate component 334 may
have a thickness of 3.5 millimeters, for example. In such
a case, attachment area 350 formed in the thigh plate
component 334 can have a reduced thickness of 1.5 mil-
limeters, for example. This enables an attachment device
362, such as a needle from a hand-held sewing machine,
for example (shown schematically for simplicity), to pen-
etrate more easily through the plate material, while main-
taining the strength of thigh plate component 334 in at-
tachment area 350. In some embodiments, stitches of
attachment medium 360 are made in attachment area
350 of the plate at a rate of 4 to 6 stitches per inch. More
or less stiches may be provided depending on the thick-
nesses of the plate component and of attachment medi-
um 360.
[0042] In FIGS. 10 through 12, an exemplary embod-
iment for assembling protective component 310 is shown
using a guide pattern and attachment area 350, de-
scribed above. FIG 10 shows a plan view of thigh pro-
tective element 314 having thigh plate component 334
positioned on thigh cushioning component 324. Although
not visible, plate component 334 can be positioned on
the appropriate area of thigh cushioning component 324
using guide pattern 340 (FIG 8), in a manner so as to
conceal guide pattern 340, which may be desirable in
some embodiments. In this case, thigh plate component
334 is provided with attachment area 350 which can be
formed as a groove, for example.

[0043] FIG. 11A demonstrates a simplified example of
a stitching path (shown as a dotted line) for a needle 362
and stitching medium 360 to pass through thigh plate
component 334 at attachment area 350. The stitching
path continues then through first material layer 311, top
surface 321 of pad 313, bottom surface 322 of pad 313,
second material layer 312, and then back through to bot-
tom surface 322 of pad 313, top surface 321 of pad 313,
first material layer 311 and thigh plate component 334.
FIGS. 11A and 11 B represent the exploded cross-sec-
tional views of FIG. 10 prior to a step of stitching, whereas
FIGS. 12A and 12B represent cross-sectional views of
FIG. 10 after a step of stitching. Although this configura-
tion of attachment area 350 is discussed with respect to
plate components 330 in the thigh area, the concept may
also be applied to plate components 330 in other areas
of individual 10, as will be explained below with reference
FIG. 14.
[0044] Although shown here, in other embodiments,
the pad component may omit the second material layer
312, and only include first material layer and pad 313. In
such configurations, the plate component may be at-
tached to the pad by the stitching method described
above, however by stitching only through the plate com-
ponent, the first material layer, to the bottom of pad, and
then back through the first material and plate component.
This may be desirable when the plate component is at-
tached to the cushioning component prior to the cush-
ioning component being attached to a garment such as
lower protective garment 300.
[0045] FIG. 14 shows a detailed cross-sectional view
of an embodiment for attachment of plate component 330
to cushioning component 320. According to an exempla-
ry embodiment, plate component 330 of protective ele-
ment 310 has a more curved configuration than thigh
plate component 334 discussed above. Such a curved
configuration of plate component 330 may be used in a
protective element for the hip area, for example. Plate
component 330 can be provided with an attachment area
350 disposed in the peripheral edge or perimeter thereof.
Attachment area 350 can be configured to provide a re-
duced thickness portion of plate component 330 at an
area desirable to attach plate component 330 to cush-
ioning component 320.
[0046] To facilitate attachment of plate component 330
having the curved configuration at its peripheral edge,
cushioning component 320 is provided with an opening
at portion 341 of first material 311 and a coinciding in-
dentation in portion 343 of pad 313, which are configured
to receive the attachment area 350 of plate component
330. The opening at portion 341 of first material layer 311
is used as a visual guide to accurately position plate com-
ponent 330 on cushioning component for attachment. It
is advantageous to have the exterior of cushioning com-
ponent 320 flush with the interior of plate component 330
at attachment area 350 to facilitate stitching through plate
component 330 to cushioning component 320. Accord-
ingly, attachment area 350 of plate component 330 is

13 14 



EP 3 378 342 A1

9

5

10

15

20

25

30

35

40

45

50

55

shown having first material later 311 and pad 313 dis-
posed adjacently to the interior side of plate component
330. With this configuration, it is possible to stitch through
plate component 330 at attachment area 350 at an angle
which is more horizontal than vertical. A stitch is shown
being made at an angle through attachment area 350,
through first material layer 311, and into pad 313. In this
configuration, the stitches (shown as an individual stitch
for simplicity) are only partially disposed into and through
the pad 313. However, other configurations having stich-
es passing entirely thought the pad 313 to the second
material layer 312, or alternatively only passing through
first material layer are also possible.
[0047] Referring now to FIG. 15, an exemplary embod-
iment for plate component 330 will be described. Plate
component 330 is configured as a hip plate component
336 having a plurality of flex indentions 338, which were
described previously with reference to FIG 6. Flex inden-
tations 338 are configured to enhance flexibility and en-
able deformation of hip plate component 336 when ex-
posed to an impact force. Flex indentations 338 may be
provided on the exterior of hip plate component 336 and
may be configured as grooves or channels, which can
be formed during manufacturing of the plate component,
such as by a mold during injection molding. Alternatively,
flex indentations 338 could be formed by being routed
into the plate component after manufacturing of the plate
component, for example.
[0048] In one embodiment, flex indentation are formed
within a first material 346 of plate component 330. A sec-
ond material 348 can be disposed in the flex indentations
338, thereby filling in the flex indentations 338. Addition-
ally, the second material 348 can have a greater flexibility
and compressibility than first material 346, so as to pro-
vide cushioning and force attenuation at the flex inden-
tation during deformation of the plate component 330.
Second material 348 can be deposited onto first material
346 by co-molding for example. However, other methods
of manufacturing are possible. Although this and the
above configurations for flex indentations 338 provided
in a plate component are discussed with respect to a hip
plate component, the concepts may also be applied to
plate components in other areas of a protective garment
incorporating protective elements, such as thigh plate
components 334, which show representative flex inden-
tations in several of the figures, although not enumerated.
[0049] While various embodiments have been de-
scribed, the description is intended to be exemplary, rath-
er than limiting and it will be apparent to those of ordinary
skill in the art that many more embodiments and imple-
mentations are possible that are within the scope of the
embodiments. Accordingly, the embodiments are not to
be restricted except in light of the attached claims and
their equivalents. Also, various modifications and chang-
es may be made within the scope of the attached claims.
Further, any element of any embodiment disclosed
above may be used in any other embodiment unless spe-
cifically restricted.

CLAUSES:

[0050]

1. A protective element for an article of apparel, the
protective element comprising:

a first material layer having a first side and an
opposite second side;
a second material layer associated with the first
material layer;
a pad component located between the first ma-
terial layer and the second material layer;
a plate component positioned adjacent to the
first material layer, wherein the plate component
is disposed adjacent the first side of the first ma-
terial layer and the pad component is located
adjacent the second side of the first material lay-
er so that the first material layer is disposed be-
tween the plate component and the pad compo-
nent,
wherein the plate component has a first portion
having a first thickness and a second portion
having a second thickness, wherein the first
thickness is greater than the second thickness;
an attachment area formed on an outer perim-
eter of the plate component, wherein the attach-
ment area corresponds to the second portion so
that the attachment area has the second thick-
ness; and
an attachment element that attaches the plate
component to the first material layer, wherein
the attachment element extends entirely
through the second thickness of the attachment
area.

2. The protective element according to clause 1,
wherein the second material layer is a surface of the
article of apparel.

3. The protective element according to clause 1,
wherein the attachment element extends through the
attachment area, the first material layer, and the pad
component.

4. The protective element according to clause 1,
wherein the attachment area extends around an en-
tirety of the outer perimeter of the plate component,
and the attachment element extends around the en-
tirety of the outer perimeter of the plate component.

5. The protective element according to clause 1,
wherein the attachment element is a thread stitched
through the plate in the attachment area.

6. The protective element according to clause 1,
wherein the first material layer includes a pattern,
wherein the pattern corresponds to a shape of the
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attachment area.

7. The protective element according to clause 6,
wherein the pattern is a visible difference from a re-
mainder of the first material layer.

8. The protective element according to clause 7,
wherein the attachment element extends through the
pattern.

9. A protective element for an article of apparel com-
prising:

a plate component having a perimeter shape;
a first material layer having an exterior surface
and an opposing interior surface, wherein the
exterior surface is positioned adjacent to the
plate component;
a pad component having a first surface that is
positioned adjacent to an interior of the first ma-
terial layer;
a guide pattern on the exterior surface of the first
material layer opposite the interior adjacent the
pad component, wherein the guide pattern cor-
responds to the perimeter shape of the plate
component,
wherein the plate component is positioned on
the first material layer using the guide pattern;
and
an attachment element that attaches the plate
component to the first material layer proximate
the guide pattern.

10. The protective element according to clause 9,
wherein the plate component has a greater rigidity
than the pad component.

11. The protective element according to clause 9,
wherein the guide pattern is an incision extending
entirely through the first material layer that exposes
the pad component.

12. The protective element according to clause 9,
wherein the pad component has a first color and the
plate component has a second color, wherein the
first color is different from the second color.

13. The protective element according to clause 9,
wherein the guide pattern is a depression in the first
material layer,
wherein the depression includes a bottom and side-
walls,
wherein the bottom is disposed between the exterior
surface of the first material layer and the interior sur-
face of the first material layer, and
wherein the sidewalls extend from the bottom to the
exterior surface of the first material layer.

14. The protective element according to clause 9,
wherein the guide pattern extends into the pad com-
ponent.

15. The protective element according to clause 9,
wherein the plate component is an energy dissipat-
ing element and the pad component is a cushioning
element.

16. The protective element according to clause 9,
wherein the protective element is attached to an out-
ermost layer of an article of apparel.

17. The protective element according to clause 9,
wherein the plate component includes a first portion
and a second portion, wherein the first portion has
a first thickness and the second portion has a second
thickness, wherein the second thickness is less than
the first thickness, and wherein the attachment ele-
ment extends through the second portion.

18. A method for making an article of apparel con-
figured with a pad component and a plate compo-
nent, the method comprising the steps of:

placing the pad component adjacent to a first
material layer;
forming an attachment area on a peripheral
edge of the plate component, the attachment
area substantially encompassing the plate com-
ponent;
aligning the plate component over the pad com-
ponent by placement of the plate component on
the first material layer; and
attaching the plate component to the pad com-
ponent along the attachment area on the perim-
eter of the plate component, by inserting an at-
tachment medium through the plate component
and at least one of the first material layers and
the pad component.

19. The method for making an article of apparel ac-
cording to clause 18, wherein the attachment area
is formed by reducing the thickness of the plate com-
ponent.

20. The method for making an article of apparel ac-
cording to clause 18, wherein the step of forming an
attachment area is performed simultaneously with a
step of forming the plate component.

21. The method for making an article of apparel ac-
cording to clause 18, further comprising the steps of:

providing a guide pattern on the exterior of the
first material layer opposite an interior of the first
material that is adjacent to the pad component;
and
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aligning the plate component with the guide pat-
tern.

22. The method for making an article of apparel ac-
cording to clause 18, further comprising the step of:

providing the first material layer with a different
color than the pad component; and
forming a guide pattern by exposing the pad
component through the first material layer.

23. The method for making an article of apparel ac-
cording to clause 18, wherein the guide pattern is
formed by cutting the first material layer.

24. The method for making an article of apparel ac-
cording to clause 18, wherein the guide pattern is
formed by cutting both the first material layer and the
pad component.

25. The method for making an article of apparel ac-
cording to clause 24, wherein the first material layer
and the pad component are cut after the first material
layer is attached to the pad component.

26. The method for making an article of apparel ac-
cording to clause 18, further comprising the step of:
attaching the plate component and pad component
to a second material layer that is incorporated in a
garment.

Claims

1. A protective element for an article of apparel com-
prising:

a plate component having a perimeter shape;
a first material layer having an exterior surface
and an opposing interior surface, wherein the
exterior surface is positioned adjacent to the
plate component;
a pad component having a first surface that is
positioned adjacent to an interior of the first ma-
terial layer;
wherein the plate component is positioned on
the first material layer; and
an attachment element that attaches the plate
component to the first material layer, wherein
the attachment element is a hook-and-loop type
attachment.

2. The protective element according to claim 1, further
comprising a guide pattern on the exterior surface
of the first material layer opposite the interior adja-
cent the pad component, wherein the guide pattern
corresponds to the perimeter shape of the plate com-
ponent, and the plate component is positioned on

the first material layer using the guide pattern, and
the attachment element attaches the plate compo-
nent to the first material layer proximate the guide
pattern.

3. The protective element according to claim 1 or claim
2, wherein the plate component has a greater rigidity
than the pad component.

4. The protective element according to claim 2, wherein
the guide pattern is an incision extending entirely
through the first material layer that exposes the pad
component.

5. The protective element according to any one of
claims 1 to 4, wherein the pad component has a first
color and the plate component has a second color,
wherein the first color is different from the second
color.

6. The protective element according to claim 2, wherein
the guide pattern is a depression in the first material
layer,
wherein the depression includes a bottom and side-
walls,
wherein the bottom is disposed between the exterior
surface of the first material layer and the interior sur-
face of the first material layer, and
wherein the sidewalls extend from the bottom to the
exterior surface of the first material layer.

7. The protective element according to claim 2, wherein
the guide pattern extends into the pad component.

8. The protective element according to any one of
claims 1 to 7, wherein the plate component is an
energy dissipating element and the pad component
is a cushioning element.

9. The protective element according to any one of
claims 1 to 8, wherein the protective element is at-
tached to an outermost layer of an article of apparel.

10. The protective element according to any one of
claims 1 to 9, wherein the plate component is addi-
tionally attached to the first material layer by stitch-
ing.
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