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(57) Abstract: An article of footwear can comprise: an upper; and a sole as-

FIG. 3

sembly connected to the upper to form a receptacle for a human foot, the
sole assembly can comprise: a cushion comprising an exterior wall that
forms an enclosure; an antenna disposed within the enclosure; and a micro -
chip connected to the antenna. A method of manufacturing an article of foot-
wear can comprise: positioning an electronic communication device between
two plies of polymer laminate; heating the two plies of polymer laminate to
form a weld area and a cushion area, wherein the electronic communication
device becomes encapsulated between the two plies of polymer laminate; in-
flating the cushion area with a gas; and sealing the cushion area.
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FOOTWEAR CUSHION WITH INTERNAL CONFORMAL ELECTRONICS

5 PRIORITY CLAIM

{0001 ] This application claims the benefit of prority of U S, Provisional
Patent Application Serial No. 62/167,720, filed on May 28, 2013, which is
mcorporated by reference herein in its entirety.

10 TECHNICAL FIELD
{8602} The subject matter disclosed herein generally relates to footwear.
More specifically, the subject matter relates to footwear mcorporating electronic
commuication devices.

i3 BACKGROUND

{0003] Apparel, clothing items, footwear and other articles are susceptible
to counterfeiting, particularly those of famous and highly desirable brands.
Some counterfeit articles can be ditficult to distinguish from authentic articles to
the untrained eve or the undisceming individual. Better counterfeit articles can
20 be almost indistinguishable from aothentic articles even by experts and
professional testing equipment.
0004} Many systems and devices have been developed to identify
authentic items with an absolute degree of certainty. U5 Pat. No. 6,891 474 to
Fletcher describes many such systems in the Background section and is itself
25 directed to the use of Radio Frequency Identification (RFID) tags to verify the
authenticity of articles. However, incorporation of RFID tags into apparel can
be difficelt in a manner that prevents detection, tampering and removal of the
tag. Forexample, U.S. Pat. No. 8,308,073 to Lai et al. describes an RFID tag
meorporated into the laces ot a shoe.
30
BRIEF DESCRIPTION OF THE DRAWINGS
[8605] Some embodiments are illustrated by way of example and not

bEmitation in the figures of the accompanying drawings.
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006} FIG. 1 1s an exploded perspective view of a shoe incorporating a

sole assembly having a cushion with an embedded near ficld communication

{(NFC) antenna.
{06071 FIG. 2 1s a schematic diagram of an NFC circuit having a shoe sole

mchiding an NFC antenna configured to exchange data with an interrogation
device.

{6008} FIG. 3 is a plan view of an air cushion having an NFC antenna
disposed in a weld area between two membrane phies at an arch location.

[0009] FIG. 4A 1s a perspective view of the air cushion of FIG. 3 showing
two membrane plies after being adhered and molded into the air cushion, but
before trimming.

0616} FIG. 4B 15 a close up cut-away view schematically showing the
NFC antenna of FIG. 4A disposed between the two membrane plies at callout
4B

EBRE FIG. 4C 1is a perspective view of a thermoforming apparatus that
can be used to adhere and mold membrane plics with an NFC antenna
thercbetween.

{86612} FI(. 5 1s a cross sectional view of another embodiment of a cushion
having vertically extending tensile members conneeting plies of an air bladder
with an NFC antenna interwoven with the tensile members.

[0013] FIGS. 6A - 6C show perspective, plan and cross-section views of a
cushion having a four-ply air bladder configured as a heel cushion into which an
NFC antenna can be ncorporated.

{0014} FIG. 7A 1s an exploded perspective view of a cushioning clement
having pad components disposed between outer covenng layers.

0615} FIG. 7B is a partially cut-away top plan view of the cushioning
clement of FIG. 7A having pad components removed to provide space for an

NFC antennoa.

DETAILED DESCRIPTION
{0016} The present inventors have recognized, among other things, that
problems to be solved with conventional RFID authentication tags can mclude
protecting the tag from environmental damage, among other things. In an

example, the subject matter described in this disclosure can provide a sobution to
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this problem by providing an article of footwear comprising: an upper; and a sole
assembly connected to the apper to form a receptacle for a human foot, the sole
assemblv comprising: a cushion comprising an exterior wall that forms an

enclosure; an antenna disposed within the enclosure; and a microchip connected

(v

to the antenna.

{0017} FIG. 1 1s an exploded perspective view of shoe 190 incorporating

near field communication (NFC) device 12. Shoe 10 can comprise upper 14 and

sole assembly 16. A foot of a wearer of shoe 10 can rest on sole assembly 16,

while upper 14 surrovads the foot to maintain the foot ingerted mto shoe 10

16 Sole assembly 16 can comprise insole 18, midsole 20, cushion 21 and outsole
22. Insole 18 can be inserted into upper 14. Midsole 20 can be attached to the
bottom of upper 14, Qutsole 22 can be attached to the bottom of midscle 20.
Cushion 21 can preferably be incorporated into sole assembly 16 so as to be
viewable in window 23 of midsole 20. Cushion 21 can be incorporated into

15 midsole 20 by any conventional technique such as foam encapsulation or
placement in a cut-out portion of a foam midsole. Cushion 21 can be configured
to include embedded therein device 12 for receiving and transmitiing signals
with an nterrogation device. Cushion 21 can provide a clean, low wear, safe
and hidden location for device 12.

20 [0018) Shoe 10 has medial, or inner, side 24 and lateral, or outer, side 26.

For purposes of general reference, shoe 10 may be divided into three general

portions: forcfoot portion 28, mid-foot portion 30, and heel portion 32. Portions

2%, 30 and 32 are not intended to demarcate precise arcas of shoe 10, rather, they

arc intended to represent general areas of shoe 10 that provide a frame of

-]
N

reference during the following discussion, as is discussed below m the
Additional Notes section. Furthermore, although the present description is
writien with reference to an athletic shoe, the disclosure of the present
application can be applied equally to other types of footwear, such as, but not
bimited to, dress shoes, running shoes, golf shoes, tennis shoes, sandals, boots,
36 slippers and the like.

{06019} Sole assembly 16, which is generally disposed between the foot of
the wearer and the ground, provides attenuation of ground reaction forces (i,
mmparting cushioning), traction, and may control foot motions, such as pronation.

iInsole 18 can tvpically comprises a removable insert disposed atop cushion 21 or
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midsole 20, and can provide additional cushioning or ventilation (e.g. by
mcluding perforations). Midsole 20 can be attached to upper 14 and function as
the primary shock-attenuating and cnergv-absorbing component of shoe 10

Midsole 20 can be secured to upper 14 by adhesive or other suitable means.

(v

Suitable materials for midsole 20 include polymer foam materials such as
cthylvinylacetate or polyurethane, or any other matenal that compresses
resiliently. Qutsole 22 can be attached to the lower surface of mudsole 20 by
adhesive or other suitable means. Suitable materials for outsole 22 mchide
polymers, ¢.g., polyether-block co-polvamide polvmers (sold as Pebax® by
10 ATOFINA Chemicals of Philadelphia, Pa.), and nylon resins such as Zyici®,
sold by Dupont. Other suitable materials for outsole 22 will become readily
apparent to those skilled in the art, given the benefit of this disclosure. In certam
embodiments, sole assembly 16 may not include an outsole laver separate from
midsole 20 but, rather, the outsole may comprise a bottom surtace of nuidsole 20
15 that provides the external traction surface of sole assembly 16.
[3020] Yarious embodiments of device 12 of the present disclosure can be
meorporated nio various designs of cushion 21. For example, cushion 21 may
comprise an air bladder comprising two plies of polymeric membrane, as is
described m UK. Pat. No. 5,802,739 (o Potter et al. In another embodiment, a
20 four-ply air bladder may be used. as is described in U.S. Pat. No. 6,402,879 to
Tawney et al. In vet another embodiment, a fabric cushioning element may be
used, as 15 described in U.S. Pat. No. 8,764,931 to Tumer. The entire contenis of
U.S. Pat. Nos. 5,802,739; 6,402 879, and 8,764 931 are hereby incorporated by
this reference for all purposes. In vet other embodiments, a bladder may be
25 filled with other gases, such as nitrogen, helium or so-called dense gases such as
sulfur hexaflooride, a hquid, or gel.
{0621} DBevice 12 can include coil 34 and microchip 36, Device 12 can be
configured as a near ficld communication (NFC) antenna. For example, device
12 can comprige a thin wire of copper that is wound n a flat spiral, with ends of
30 the wire connected o nuicrochip 36, In another example, device 12 can be
configured as a radio frequency identification (RFiD) tag. Near field
communication devices can tvpically operate at the same frequency (13.56 MHz)

as High Frequency RFID readers and tags. The standards and protocols of the
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NFC format are based on RFID standards outlined in the following standards,
which are directed to RFID proximity cards:

{06022} ISO/MEC 14443-1:2008 ldentification cards -- Contactless
mtegrated circwit cards -~ Proximity cards -- Part 1: Physical charactenistics;
{0623} ISO/EC 14443-2:2010 Identification cards -- Contactless
ntegrated circuit cards - Proximity cards -~ Part 2: Radio frequency power and
signal interface;

[06024] ISG/IEC 14443-3:2011 ldentification cards -~ Contactless
mitegrated circuit cards - Proximity cards - Part 3: Initialization and
anticollision; and

[8625] ISOMEC 14443-4:2008 Identification cards -- Contactless
mtegrated circuit cards -- Proximity cards -- Part 4: Transmission protocol.
{0026} DBevice 12 is described in the disclosure as being an NFC device by
way of cxamplc only. In other examples, other wireless modalities may be
implemented according to the same principles described with respect to an NFC
device. Forexample, ultra high frequency {(UHF) devices may be used. UHF
wireless communication may vary in operation frequency between and among
certain countries, but in general may be understood to occur over the range of
approximately 300 megahertz (MHz) to approximately three (3} gigaheriz
{GHz). Certain regions throughout the world utilize a variety different of
ndustrial, scientific, and medical (ISM) bands for UHF communications.
Certain IS8M bands are centered around approximately 900 MHz, with the center
frequencics of those bands falling generally within the range of approximately
869 MHz to approximately 915 MHz.

06271 In an example, an antenna 1s configured fo communicate according
to a UHF standard, inchuding any one or more of Gen2 or IS0 18000-6C (again
mehuding versions of those standards that are past, current, or that may be
developed). In an example, an antenna 1s configured to communicate according
to any one or more standards including IS0 144438, ISO1443A NEFC Type 4,
and IS0 15693 (including contemporary and previous versions of those
standards as well as versions of those standards that are yet to be promulgated or
adopted).

{00628} In other embodiments, device 12 can be configured to enhance

signal transmission in order to facilitate transmission through the wearer and
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material of shoe 10 {FIG. 1}, For example, device 12 can include two antennas
that are tuned differently; one being conventionally toned, and the other being
tuned so as to accommaodate transmission through a buman body or configured

to communicate at a different frequency. Such devices are deseribed in U.S.

(v

Provisional Patent Application No. 62/144,773, entitled “Multi-Antenna Tuned
UHF Footwear™ and filed April 8, 2015, the entire contents of which are hercby
meorporated by this reference for all purposes.

[06029] In yet other examples, device 12 may comprise a Bluctooth

communication device, or another active or passive device.

16 [6030] NFC devices suitable for use with the cushions of the present
disclosure are positioned within cushion 21 s0 as to facilitate transition of
communication signals through the various layvers of upper 14 and sole assembly
16. As such, device 12 can be positioned as close as possible to an outer sarface
of shoe 10. As discussed with reference to FIG. 2, device 12 can communicate

15 with an clectronic interrogation device o receive information relating to shoe 10.
[0031] FIG. 2 is a block diagram of NFC communication system 38 in
which shoe cushion 21 includes NFC device 12 configured to exchange data
with interrogation device 40, Shoe cushion 21 can imclude air bladder 42 that
surrounds weld arca 44, Device 12 can mclade coil 34 and microchip 36, and

20 can be embedded in weld arca 44, Interrogation device 40 can be an active

device that includes generator 46 for generating signal 48 that can power and

activate device 12. Specifically, signal 48 can comprise a high frequency radio
wave that causes current to be generated in coil 34, thereby providing power to

microchip 36. Signal 48 can simuliancously carry data to microchip 36 that can

-]
N

be read and stored when powered. In reply, device 12 can generate signal 50
that can be read by reader 52 of interrogation device 40. Signal 50 can also
compnse a radio wave that carries data stored in microchip 36.

[0032] Interrogation device 40 can also include other components, such as
mput/output device 34, memory 36 and circuitry 58, that allow an operator of

36 system 38 to write data to and receive data from microchip 36, Circuitry 58 can

172

mclude a transceiver, a voltage rectifier and a modulator, as appropriate for
device 12. Memory 56 can comprise any suitable electronic data storage
medium, such as an electrically erasable programmable read-only memory

{("EEPROM”) circuit. Further descrption of antennas and interrogation devices

6
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that can be used in accordance with the present disclosure is found in U S, Pat.
No. 8,461,979 1o Case, Jr, the entire contents of which are hereby incorporated
by this reference for all purposes.

[6633] Authentication mformation from the manufacturer of shoe 10 (FIG.
1} can be stored wnx microchip 36 to venfy the ongin of shoe 10, which can aid in
preventing trafficking of counterfeit articles. Also, microchip 36 can include
mformation concerning the owner of shoe 10, which can be updated by
mterrogation device 40, 1 order to identify stolen goods. Device 12 can be
located sufficiently close to the outside of cushion 21 such that signals 48 and 50
can readily communicate with cach other. However, device 12 can be focated
further within the interior of cushion 21 so as to be discreet and protected from
tampering and wear.

{0634} FiG. 3 1s a top plan view of cushion 21 having NFC device 12
disposed in weld arca 44 of membranes 60A and 60B (FIG. 4A) in mud-foot
portion 30 (FIG. 1}, which can correspond to an arch location on a foot. Cushion
21 can also include perimeter weld 44A that circamscribes cushion 21, and a
plurality of cross-welds 448 that generate chambers 62 in air bladder 42 (FIG. 2)
of membranes 60A and 60B. In the example shown, weld arca 44 can
circumscnbe device 12, thereby encapsulating device 12 and protecting it from
environmental clements,

{0035] Cushion 21 can be manutactured by a two-film fechnigue, often
referred to as twin-sheet bonding, wherein two separate lavers, or plics, of
clastomeric film, or membranes 60A and 60B, arc formed to have the overall
shape of cushion Z1. The lavers can be welded together at perimcter weld 44A
to form an upper exterior surface, a lower exterior surface, and externior sidewalls
of cushion 21. The layers can be trimmed or iutially shaped so that their outer
peripheries have the desired shape of cushion 21, The layers can be welded
together at predetermined mtenior locations at cross-welds 448 to impart a
desired configuration 1o air bladder 42. That 15, interior portions of the lavers
can be connggted to form chambers 62 of a predetermined shape and size at
desired locations. Cushion 21 can then be subsequently pressurized above
ambient pressure by mserting a nozzle or needle, which 1s connected to a flud
pressure sovuree, into a fill inlet formed in cushion 21, Afier chambers 62 are

pressurized, the nozzle is removed and the fill inlet is sealed, by welding for
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gxample. According to the present disclosure, cushion 21 can include device 12
embeodded 1o weld area 44 directly between membranes 50A and 60B.
{6036} FIG. 4A 1s a perspective view of cushion 21 of FIG. 3 showing two

olies, membranes 60A and 608, afier being adhered and molded into air cushion
> b

(v

21, FiG 4B s a close up cut-away view schematically showing a portion of
device 12 disposed between membranes 60A and 60B at callout 4B of FIG. 4A.
FIG. 4C 15 a perspective view thermoforming apparatus 64 that can be used to
adhere and mold membranes 60A and 608 with device 12 therebetween, as
shown in FIG. 4A.

16 [8637] Thermoforming apparatus 64 can be utilized in the manufacturing
process of cushion 21 and 13 depicted as meluding upper mold portion 66A and
lower mold portion 66B. In gencral, the process involves otilizing
thermoforming apparatas 64 to (a) bond device 12 to each of membranes 60A
and 608, (b} shape membranes 60A and 608, and {¢) form weld area 44,

15 perimeter weld 44A and cross-welds 448 between membranes 60A and 60B.
10638] Initially, before insertion into thermotorming apparatus 64,
membrancs 60A and 60B can be pre-heated to a temperature that facilitates
bonding between the components, ¢.g. device 12, Depending upon the specific
materials uiilized for membranes 60A and 60B, suitable temperatures may range

20 from 120 to 200 degrees Celstus (248 to 392 degrees Fahrenheit) or more. Asan
cxample, a material having aliemating lavers of thermoplastic polvurcthane and
ethylene-vinyl alcchol copolymer may be heated to a temperature in a range of
149 to 188 degrees Celsius (300 and 370 degrees Fahrenheit) to facilitate
bonding. Various radiant heaters, radio frequency heaters, or other devices can

25 be utihzed to heat the components of cushion 21, In some manufacturing
processes, thermoforming apparatus 64 can be heated such that contact between
thermoforming apparatas 64 and the components of cushion 21 raises the
temperature of the components to a level that facilitates bonding.

[6039] Following pre-heating, the components of cushion 21, e.g.

36 membranes 60A and 60B and device 12, can be located between mold portions

66A and 668. In order to properly position the components, a shuttle frame or

other device may be utilized. Coil 34 and mucrochip 36 can be disposed on a

substrate to factlitate positioning between membranes 60A and 60B. For

example, coil 34 and microchip 36 can be deposited, or otherwise disposed. ona
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silicon wafer, a plastic substrate or a paper sheet. In other exampies, coil 34 and
microchip 36 are free-standing components positioned directly between
membrancs 60A and 60B. In yet another example, col 34 can be digitally or

screen printed directlv onto a substrate using conductive ink. Conductive nks,

(v

such as sitver or copper, can be printed directly onto surfaces where it would

otherwise be difficult to insert a pre~-fabricated antenna. Conductive inks are

also advantageous m producing multiple antenna devices with custom
configurations, as discussed above with reference to U5, Provisional

Application No. 62/144,773. An example ink that is suitable for use with the

10 devices disclosed hercin 1s a pure copper ink commercially available from
DuPont Microctreuit Matertals under the name DuPont™ PE510. DuPont™
PES10 can be printed onto various substrates suitable for use in sole assembly 16
{F1(z. 1}, such ag plastics, and can withstand washcycles and 1s, therefore,
suitable for use in high siress environments.

15 [98340] Once positioned, mold portions 66A and 66B can translate toward
sach other and begin to close upon the components such that {a) ridge 68A of
upper mold portion 66A contacts membrane 60A, (b) ridge 68B of lower mold
portion 668 contacts membrane 60B, and {c) membranes 60A and 60B begin
bending around device 12 80 as to extend mto a cavity within thermoforming

20 apparatus 64 having the shape of cushion 21, Additionally, mold portions 66A

and 66B can include other nidges (not shown} to form weld area 44 and cross-

welds 44B. Accordingly, the components are located relative to thermoforming
apparatus 64 and initial shaping an positioning has occurred.

0041} Air can be partiallv evacuated from the arca around membranes

-]
N

60A and 60B through vanous vacuum ports in mold portions 66A and 668, The
purpose of evacuating the air can be to draw membranes 60A and 60B mto
contact with the various contours of thermoforming apparatus 4. This can
ensure that membrancs 50A and 608 arc properly shaped in accordance with the
contours of thermoforming apparatus 64. Note that membranes 60A and 60B

30 may stretch o order to extend around device 12 and into thermoforming
apparatus 64.

86042} In order to provide a second means for drawing membranes 60A
and 60B into contact with the various contours of thermoforming apparatus 64,

the area between membranes 60A and 60B can be pressurized. During a
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preparatory stage of this method, an injection needle can be located between
membrancs 60A and 60B, and the injection needle can be located such that
ridges 68A and 68B envelop the injection needle when thermotorming apparatus

64 closes, such as at miet 70. A gas can then be ejected from the injection

(v

needle such that membranes 60A and 60B engage ridges 68A and 688, thereby

forming an inflation conduit between membranes 604 and 60B. The gas can

then pass through the mflation conduit, thereby entering and pressunizing the
area between membranes 60A and 60B. In combination with the vacuum, the
miternal pressure ensures that membranes 60A and 60B contact the various

10 portions of thermofornung apparatus 64. As thermoforming apparatus 64 closes
further, nidges 68A and 68B bond membranes 60A and 60B together, as depicted
i FIG. 4A, thereby forming penmeter weld 44A.

{0043} When boanding is complete, thermoforming apparatus 64 can be
opened and membranes 60A and 608 can be permitted to cool. A fluid or gas,

15 such as nitrogen, can be injected mnto cushion 21 through the inflation conduit at
mnlet 70 in order to inflate chambers 62 (Fi(z. 3). In addition, a scaling process
can be utilized fo seal the inflation conduit adjacent to cushion 21 at inlet 70
after pressurization. The excess portions of membranes 60A and 60B, as shown
i FIG. 4A can then be removed, thereby completing the manufacture of

20 cushion 21. As an alternative, the order of inflation and removal of excess
material can be reversed. As a final step in the process, cushion 21 can be tested
and then incorporated into nudsole 20 of shoe 10 (FIG. 1}, Altermnatively,
membrancs 60A and 60B can be initially trimmed to the shape of cushion 21
before bonding.

25 [6044] Weld area 44 can be configured to provide an environmentally safe,
and discrete location for device 12. For example, mold portions 66A and 66B
can be configured to include ridges for forming weld area 44, The ndges can
also mclude slight depressions that mate and have the shape and thickness
{combined} of device 12, thereby providing a small pocket within weld arca 44

30 fordevice 12. Altematively, only one of mold portions 66A and 668 can be

configured to form a pocket for device 12, In either case, the outer periphery of

weld area 44 can be tightly tormed to seal-in device 12, while the interior portion
of weld area 44 can be slightly larger to not damage device 12 during

manufacture.

10
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[0045] Manufactured according to the above process, membranes 60A and
60B are disposed against device 12, as shown in FIG. 4B, to thereby encapsulate
device 12. Mcembrancs 60A and 608 can be disposed 1 close contact with, and

bonded to, device 12 within weld arca 44, Weld arca 44 can be located n a low

(v

flexion portion of cushion 21 in order to reduce fatigue stress in coil 34 and

mecrease the life of device 12. For example, device 12 can be located away from

forefoot portion 28 (FIG. 1), which undergoes a high volume of flexion wear
during the life of shoe 10, and away from heel portion 32 (FIG. 1), which

undergoes a high volume of impact wear during the hife of shoe 10.

16 [6046] Another type of air bladder which ca be used in conjunction with
device 12 employs three dimensional fabric as tensile members, such as those
disclosed in U.S. Pat. Nos. 4,906,502 and 5,083,361 to Rudy, the entire contents
of which are which are hereby incorporated by this reference for all purposes.
The air bladders described in the Rudy patents have enjoyed considerable

15 commercial success in NIKE, Inc. brand footwear under the name Tensile-Air®
and Zoom™, and are thus susceptible to counterfeiting. Air bladders using
fabric tensile members can virtually eliminate deep peaks and valleys, and the
methods described in the Rudy patents have proven to provide an excellent bond
between the tensile fibers and membrane lavers. In addition, the individual

20 tensile fibers are small and deflect easily under load so that the fabric dogs not

mterfere with the cushioning propertics of air. The fibers additionally provide a

space where device 12 of the present disclosure can be incorporated during

manufacture, as discussed with reference to FIG. 5.

{6047} FI1G. 5 is a cross sectional view of another embodiment of air

-]
N

cushion 21 havig vertically extending tensile members 72 of tensile fiber
assembly 74 connecting membrances 60A and 60B, with NFC device 12
mterwoven with tensile members 72, Tensile fiber assembly 74 can connect to
membranes 60A and 60B using bonding agent layers 76A and 76B. Tensile
members 72 can be assembled into tensile fiber assembly 74 using fabric layers
36 78A and 7B deposited within chamber 80. Windings 82 of NFC device 12 can
be mcorporated mto one or both of fabric layers 78A and 78B.

[6648] Cushion 2} can be a composite structure in which an outer senu-
permeable membrane 60A and an inner semi-permeable membrane 60B define

pressure tight scaled chamber 80 in which a tensile load-bearing structure, e.g.

ti
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tensile fiber assembly 74, can be disposed. Tensile fiber assembly 74 can
comprise tensile members 72 extending between fabric layers 78A and 78B.
Fabric lavers 78A and 78B provide support to tensile members 72, For example,

tensile members 72 can comprise one or more long strands threaded between

(v

fabric layers 78A and 78B, or multiple strands each individually connected to

fabric lavers 78A and 78B. Individual windings 82 of device 12 can be

mierspersed between tensile members 72, In one example, windings 82 can be

located within fabric layer 78B, as shown, or fabric laver 78A. However, in

other embodiments, windings 82 can be located on an exterior surface of fabric

16 Jayer 78A or 788 and held in place with an adbesive, stitching or the like. For
example, windings 82 can be printed onto fabric laver 78A and/or fabric layer
78B using a conductive ink and digital or screen printing techniques.
{0049} In the completed structure indicated for example in FIG. 5, portions
of membranes 60A and 508 can be rendered molten for purposes of bonding

15 with bonding agent layers 76A and 76B. The application of heat to membranes
60A and 60B during manufacturing is preferably controlled so that bonding
agent lavers 76A and 768 are the only parts of the structure which become
molten. Periphery weld 44A can hermetically seal chamber 80 and can extend
entirely around the periphery of cushion 21 to achicve a pressuore tight enclosure.

20 Weld 44A can be made as close as possible to the edge of membranes 60A and
608 without trapping any of fabric layers 78A and 78B in the weld itself. If
desired, the sides of fabric lavers 78A and 78B may be treated with chemical
coupling agents such as silanes (BOW X16106) to improve adhesion.
[0650] Windings 82 can wind between tensile members 72 in a spiral

25 {fashion and can commect to microchip 36 (FIG. 2). Fabric layers 78A and 78B
can provide a platform upon which device 12 can be built to support windings 82
and to contain device 12 within the scaled environment of air cushion 21
Windings 82 can be mcorporated into fabric lavers 78A and 788 during
manufacture of tensile fiber assembly 74, Alternatively, windings 82 can be

30 threaded nto fabric layers 78A and 78B after tensile fiber assembly 74 is

manufactured. Fabric layers 78A and 788 can stabilize winding 82 during

mmpacting of cushion 21, while the pressurization of chamber 80 can provide

protection to device 12 from impact and the environment.

12
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HEIREY FIGS. 6A - 6C show a relatively simple four film layer bladder §3
that can have film layvers 84, 86, 88 and 90 generally arranged in an orthogonal
array. Bladder 82 can comprise outer film layers 84 and 86 which can be
attached to inner film layers 88 and 90 at upper connection sites 92 and lower
connection sites 94, respectively. Inner film layers 88 and 90 can be attached to
one another at connection sites 96 which are incoincident, that 1s, not in
alignment, with their respective connection sites 92, 94 to the outer film layers.
As illustrated in the sectional view of FIG. 6C, this can result in inner lavers 88
and 90 extending between outer lavers 84 and 86, and acting as a tensile member
for bladder 83, Four film lavers can result in bladder 83 having three vertically
stacked fluid lavers through any cushiomng profile: first outer fluid layer 98
middle fluid layer 100 and second outer fluid layer 102.

{0052} Communication device 104 can be disposed within film lavers 84 -
90 and can mclude antenna 106 and microchip 108, Windings 110 of antenna
106 can be disposed within middle flaid layer 100, first outer fluid layer 98 or
second outer fhud layer 102, In the iHustrated embodiment, windings 110 can be
spirally wound through middle fluid laver 100, As such, windings 110 can be
located within tensile members connecting outer film layers 84 and 86, Inone
example, windings 110 can be free-standing within bladder 83, In ancther
example, windings 110 can be printed onto one of film layers 84 - 90 using a
conductive ink and digital or screen printing technigues.

HEERY In the embodiment of FIGS. 6A -~ 6C, middle fhud laver 1060 can
comprise a series of tubular spaces filled with fluid. In a simple form, these
three fluid layers can be pressurized to different pressures to obtain a desired
cushioning profile. For mstance, if a sofi-firm-soft profile were desired as one
giving the best cushioning feel to a wearer while providing high pressure fluid
the middie fluid layer for responding to high impact loads, the cuter fhuid layers
could be pressurized to P1 with the inner fluid layer being pressurized to P2,
where P1 <P2. Alernatively, all three fluid layers could be pressurized to
different pressures to further customize the cushioning profile.

{0054] In one particular example, bladder 83 can be well suited for use in
heel portion 32 of shoe 10 (FIG. 1) with the curved semicircular end being
aligned with the rear portion of a wearer's heel. In this manner, stem 110 would

be located near the arch area of a wearer's foot. Stem 110 could be located ai
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any convenient peripheral location, and would Likely be removed altogether once
bladder 82 is filled with fluid and the stem area sealed. In other examples,
bladder 83 can be used 1n mid-foot portion 30 or forcfoot portion 28 of shoe 10
(F1G. 1), In one particular example, bladder 83 is positioned so that
communication device 104 is located in an arch focation to avoid direct impact
between from a hecl or ball of a foot.

[O055] The embodiments described heretofore are partial foot bladders of
relatively simple construction using circular dot welds as connection sites 92, 94
and 96. The principles of the multiple film layer and multiple fluid layer bladder
can be apphied to any suitable bladder shape and application. The dot welds
forming connection sites 92, 94 and 96 can provide spaces within bladder 83 that
readily receive and protect device 104, First outer flaid layer 98, muddle fluid
layver 100 and second outer fhuid laver 102 can provide hermetically sealed
spaces that protect and cushion antenna 106 and microchip 108,

EEREY FIGS. 7A and 7B show vet another embodiment of a cushion in
which an ¢lectronic communication device may be incorporated. Cushioning
clement 200 can include tirst material laver 210, sccond material layer 220, and
a plurality of pad components 230, Each of pad components 230 has first
surface 231, an opposite second surface 232, and a side surface 233 that extends
between surfaces 231 and 232, Antenna 240, having coil 242 and microchip
244, 1s emabedded within cushioning element 200, as shown onlyv in FIG. 78 for
simplicity.

[6057) First material layer 210 and second material layer 220 can
cooperatively form an outer surface or covering for cushioning element 200,
That 1s, first material layer 210 and second material layer 220 can cooperatively
form pocket 246 or void, in which pad components 230 arc located. Whereas
second material laver 220 is depicted as having a generally planar configuration,
first matenal layer 210 extends over pad components 230 and also along sides of
pad components 230 to join with second material laver 220 (e.g., through
stitching, an adhesive, or thermal bonding). Cushioning element 200 can be
mcorporated into articles of footwear in a variety of ways.

[0058] A variety of materials can be utilized for first matenal layer 210
and second material layer 220, including various textiles, polvmer sheets,

leather, or synthetic leather, for example. Combinations of these materials {e.g.,

14
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a polymer sheet bonded to a textile) can also be utilized for material layers 210
and 220. Although material layers 210 and 220 may be formed from the same
matenal, cach of material lavers 210 and 220 may also be formed from different
materiais. With regard to textiles, material layers 210 and 220 can be formed
from knitted, woven, non-woven, spacer, or mesh textile components that
mclude rayvon, nylon, polyester, polyvacrylic, elastane, cotton, wool, or silk, for
example. Moreover, the textiles can be non-stretch, may exhibit one-directional
stretch, or may exhibit muiti-dirsctional stretch.

[(3059] Pad components 230 can be located between and secured to each of
matcenal layers 210 and 220. Each of pad coraponents 230 can have first surface
231 secured to first matenal layer 210, an opposite second surface 232 secured
to second material laver 220, and a side surface 233 that extends between
surfaces 231 and 232, Although the shapes of pad components 230 can vary
significantly, each of surfaces 231 and 232 are depicted as having an elliptical or
generally elongate shape with rounded end areas, and side surface 233 extends in
a generally straight fashion between surfaces 231 and 232, Pad components 230
arc also depicted as being spaced evenly from cach other and arranged in rows,
particularly offset rows, but can be spaced or located in a variety of
arrangements. An advantage of arranging pad components 230 in offset rows is
that the area between pad components 230 s effectively minimized, while
retaining a regular spacing between adjacent pad components 230.

06060} Pad components 230 can be selectively omitted to provide space
248 within pocket 246 for other components, such as antenna 240. As discussed
m the aforcmentioned '931 patent to Tumer, pad components can be formed, in
shape and gquantity, using a die cutting element. As such, it can be simple 1o
alter the pattern of the die cutting element to provide spaces having shapes
suitable for positioning components, such as antenna 240, inside of cushioning
clement 200, Antenna 240 can be immobilized within space 248 via any
suwitable means, such as adhesive or stitching, or by having strands of coil 242
threaded through pad components 230. Coil 242 and microchip 244 can be
disposcd on a subsirate to facilitate positioning between pad components 230. In
one example, coil 242 can be printed onto one of layers 210 and 220 using a
conductive ink and digital or screen printing techniques and, thus, can be

positioned in small spaces between pad components 230.
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L A variety of matenals can be utilized for pad components 234,
mcluding various polvmer foam materials that retum o an original shape after
being compressed. Examples of suitable polymer foam materials for pad

components 230 mclude polyurethane, ethyvlvinylacetate, polvester,

(v

polypropylene, and polvethyiens foams. Moreover, both thermoplastic and
thermoset polymer foam matenals can be utilized. In some configurations of
cushioning element 200, pad components 230 can be formed from a polymer
foam material with a varying density, or solid polymer or rubber materials may
be utilized. Fhud-filled chambers can also be utilized as pad components 230,
10 Also, different pad comaponents 230 can be formed from different matenials, or
can be formed from similar matenals with different densities.
{6662} The compressible polvmer foam materials forming pad components
230 can attenuate impact forces that compress or otherwise contact cushioning
clement 200, therchy protecting antenna 240. When incorporated into an article
15 of footwear, or another article of apparel, for example, the polvmer foam
materials of pad components 230 can compress to protect a wearer from contact
with others, equipment, or the ground. Accordingly, cushioning clement 200
may be utilized to provide cushioning or protection to arcas of an individual or
to components stored in space 248, such as antenna 240,
20 [0063] in addition to attenuating impact forces, cushioning element 200
has an advantage of sunultancously providing one or more of breathability,
flexability, and a relatively low overall mass. When incorporated into an article
of footwear, such as shoe 10, a wearer may perspire and generate excess heat.

By utilizing a permeable textile for material lavers 210 and 220 and also forming

-]
N

gaps between adjacent pad components 230, areas tor air to enter shoe 10 and for
moisture to exit shoe 10 can be formed through cushioning element 200, More
particelarly, air and moisture can pass through matenial layers 210 and 220 and
between pad components 230 to impart breathability to arcas of shoe 10 having
cushioning element 200, Moreover, the materials and structure discussed above
30 for cushioning element 200 can mmpart flexibility and a low overall mass to
cushioning clement 200, Accordingly, cushioning clement 200 can
simultancously provide impact force attenuation, breathability, flexability, and a

relatively low overall mass to an article of apparel.

[
U
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ADDITIONAL NOTES
[3064] As used herein, the term “memory” refers to a machine-readable
medium able to store data temporanly or permanently and may be taken to
mehude, but not be hmited to, random-access memory (RAM), read-only
memory (ROM), buffer memory, flash memory, ferroelectric RAM (FRAM),
and cache memory. The term “machine-readable medium” should be taken to
melude a single medium or multiple media (e.g., a centralized or distributed
database, or associated caches and servers) able to store mstructions. The term
“machine-readable medium™ shall also be taken to mclude any mednim, or
combination of multiple media, that is capable of storing instructions {(e.g.,
software) for execution by a machine, such that the instructions, when executed
by one or more processors of the machine, cause the machine to perform any one
or more of the methodologies described herein. Accordingly. a “machine-
readable medium” refers to a single storage apparatus or device, as well as
“cloud-based” storage systems or storage networks that include multiple storage
apparatus or devices. The term “machine-readable medium™ shall accordingly
be taken to include, but not be himited to, one or more data repositories in the
form of a solid-state memory, an optical medium, a magnetic medium, or any
suitable combination thereof.
{0065} Throughowt this specification, plural instances may implement
coraponents, operations, or structures described as a single mstance. Although
mdividual operations of one or more methods are ilhustrated and deseribed as
separate operations, one or more of the mdividual operations may be performed
concurrently, and nothing requires that the operations be performed in the order
iHustrated. Structures and functionality presented as separate components in
example configurations may be implemented as a combined structure or
component. Similarly, structures and functionality presented as a single
component may be implemented as separate components. These and other
variations, modifications, additions, and improvements fall within the scope of
the subject matter herein.
{0066} Certain embodiments are described herein as including logicora
number of components, modules, or mechanisms. Modules may constitute
cither software modules (e.g., code embodied on a machme-readable medivm or

in a transmission signal} or hardware modules. A “hardware module” 15 a

17
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tangible unit capable of performing certam operations and may be configured or
arranged in a certain physical manner. In various example embodiments, one or
more computer systems {¢.g., a standalone computer system, a client computer

system, or a server computer svstem) or one or more hardware modules of a

(v

computer system {e.g., a processor or a group of processors) may be configored

bv software {¢.g., an application or application portion} as a hardware module

that operates to perform certain operations as described herein.

[O067] In some embodiments, a hardware module may be implemented

mechanically, electronically, or any suitable combination thereof. For example,

16 ahardware module may mehide dedicated circuitry or logic that is permanently
configured to perform certain operations. For example, a hardware module may
be a special-purpose processor, such as a field programmable gate array (FPGA)
or an ASIC. A hardware module may also inchude programmable logic or
circuitry that is temaperarily configured by software to perform certain

15 operations. For example, a hardware modale may include software
encompassed within a general-purpose processor or other programmable
processor. It will be appreciated that the decision to implement a hardware
module mechanically, in dedicated and permanently configured circuitry, or in
temporarnly configured circuitry {¢.g., configured by software) may be driven by

20 cost and time considerations.

[0068] Accordingly, the phrase “hardware modulc” should be understood

to encompass a tangible entity, be that an entity that is physically constructed,

permanently configured {¢.g., hardwired}, or temporanty configured {c.g.,

programmed} {0 operaic in a certain manner of to perform cortain operations

-]
N

described herein. As used herem, “hardwarec-implemented module” refers to a
hardware module. Considering embodiments in which hardware modules are
temporanly configured (¢.g., programmed), each of the hardware modules need
not be configured or instantiated at any one instance in time. For example,
where a hardware module comprises a general-purpose processor configured by
36 software to become a special-purpose processor, the general-purpose processor
may be configured as respectively different special-purpose processors {e.g.,
comprising differcnt hardware modules) at different times. Software may

accordingly configure a processor, for example, to constitute a particular
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hardware module at one mstance of time and to constiute a different hardware
module at a different instance of timg.

{0065] Hardware modules can provide information to, and reccive
mformation from, other hardware modules. Accordmgly, the described
hardware modules may be regarded as being communicatively coupled. Whers
multiple hardware modules exist contemporancously, communications may be
achieved through signal transmission {(¢.g., over appropriate circuits and buses)
between or among two or more of the hardware modules. In embodiments in
which muitiple hardware modules are configured or instantiated at different
times, communications between such hardware modules mav be achieved, for
example, through the storage and retrieval of mformation in memory structures
to which the multiple hardware modaules have access. For example, one
hardware module may perform an operation and store the output of that
operation in a memory device to which it 1s communicatively coupled. A further
hardware module may then, at a later time, access the memory device 1o retrieve
and process the stored output. Hardware modules may also initiate
communications with input or output devices, and can operate on a resource
{¢.g., a collection of information}.

06761 The various operations of example methods described herein may
be performed, at least partially, by one or more processors that are temporarnily
configured {c.g., by sofiware) or permanently configured to perform the relevant
operations. Whether temporanly or permanently configured, such processors
may constitote processor-implemented modules that operate to perform one or
more operations or functions described herein. As used herein, “processor-
implemented module” refers to a hardware module implemented using one or
OTC POCESSOLS.

{0671} Similarly, the methods described herein may be at least partially
processor-tnplemented, a processor being an example of hardware. For

example,

B

at least some of the operations of a method may be performed by one
O MOFe Processors or processor-implemented modules. Moreover, the one or
more processors may also operate to support performance of the relevant
operations in 3 “cloud computing” environment or as a “software as a service”
{SaaS). For example, at least some of the operations may be performed by a

group of compuiters {as examples of machines including processors), with these
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operations being accessible via a network (e g., the Internet) and via one or more
appropriate mterfaces {e.g., an application program mterface (AP,

[6672] The performance of certain of the operations may be distributed
among the one or more processors, not only residing within a single machine,
but deploved across a number of machines. In some example embodiments, the
one OF MOTC Processors or processor-implemented modules may be located i a
single geographic location {(e.g., within a home environment, an office
environment, or a server farm). In other example embodiments, the one or more
processors or processor-implemented modules may be distributed across a
number of geographic locations.

[8673] Some portions of this specification are presented m terms of
algorithms or symbolic representations of operations on data stored as bits or
binary digital signals within a machine memory {¢.g., a computer memory},
These algorithms or symbolic representations arc examples of techniques used
by those of ordinary skill in the data processing arts to convey the substance of
therr work to others skilled in the art. As used herein, an “algorithm”™ is a self-
consistent sequence of operations or similar processing leading to a desired
result. In this context, algorithms and operations involve physical manipulation
of physical quantitics. Typically, but not necessarily, such quantitics may take
the form of electrical, magnetic, or optical signals capable of being stored,
accessed., transferred, combined, compared, or otherwise manipulated by a

machine. It is convenient at times, principally for reasons of common usage, to

2% <& 3% ¢

refer to such signals using words such as “data,” “content,” “bits,” “values,”

9 ¢s 2% (¢

“clements,” “svmbols,” “characters,” “terms,” “numbers,” “numerals,” or the

like. These words, however, are merely convement labels and are to be
associated with appropriate physical quantities.

{0674} Unless specifically stated otherwise, discussions herein using words
% <l A4

o9 5% LC

such as “processing,” “computing,” “calculating,” “deternining,” “presenting,”
“displaying,” or the like may refer to actions or processes of a machine (e.g.. a
computer) that manipulates or transforms data represented as physical {e g,
clectronic, magnetic, or optical} quantitics within one or more memories (¢.g.,
volatile memory, non-volatile memory, or anv suitable combination thereof),
registers, or other machine components that recetve, store, transmit, or display

[Tt

mformation. Furthermore, unless specifically stated otherwise, the terms “a” or

20
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“an” are herein used, as 18 common in patent documents, to inclade one or more
than one mnstance. Finally, as used herein, the conjonction “or” refers to a non-
exclusive “or,” unless specifically stated otherwise.

[8675] Unless otherwise stated, or otherwise clear from the context below,
directional terms used herein, such as rearwardly, forwardly, top, bottom,
mwardly, downwardly, upwardly, ctc., refer to directions relative to footwear 10
tself. Shoe 10 1s shown in FIG. 1 1o be disposed substantialiv horizontally, as it
would be positioned on a horizontal surface when wom by a wearer. However,
it is to be appreciated that shoe 10 need not be limited to such an orientation.
Thus, in the illustrated embodiment of FIG. 1, rearwardly is toward hecl portion
32, that 1s, to the left as seen m FIG. 1. Naturally, forwardly 1s toward forefoot
portion 28, that is, to the night as seen in FIG. 1, and downwardly s toward the
bottom of the page as scen in FIG. 1. Top refers to elements toward the top of
the page as scen 1n FIG. 1, while bottom refers to clements toward the bottom of
the page as seen in FIG. 1. Inwardly is toward the center of shoe 10, and
cutwardly is toward the outer penipheral edge of shoe 10,

EXAMPLES

{8676} The following example embodiments are provided without
bEmitation on the disclosure herein.

{6677} In Example 1, an article of footwear can comprise: an upper; and
a sole assembly connected to the upper to form a receptacie for a human foot, the
sole assembly can comprise: a cushion comprising an exterior wall that forms
an enclosure; an antenna disposed within the enclosure; and a microchip
connected to the antcona.

18078] In Example 2, the article of footwear of Example | optionally
further inchudes an antenma and microchip that comprise a near field
communication device.

[0079] In Example 3, the article of footwear of any one or more of
Examples 1 and 2 optionally further includes a cushion that can comprises an
mflatable bladder filled with a gas.

{0086] In Example 4, the article of footwear of any one or more of

Examples 1-3 optionally further includes a cushion that can comprise at least

two plies of a laminate jomed at a weld area.
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6081} In Example 3, the article of footwear of any one or more of
Examaples 1-4 optionally further includes and antenna that can be disposed in the
weld arca.

16682} In Example 6, the article of footwear of any one or more of
Examples 1-5 optionally further includes a weld arca that can encapsulates the
antenna and the microchip.

{083} In Example 7, the article of footwear of any one or more of
Examples 1-6 optionally further inchides a weld area that can be located in an
arch portion of the article of footwear.

[0084] In Example 8, the article of footwear of any one or more of
Examples 1-7 optionally further includes two plies of the laminate that can be
joined to form the inflatable bladder; and an antenna that can be disposed in the
inflatable bladder.

[O085] In Example 9, the article of footwear of any one or more of
Examples 1-8 optionally further inchides an inflatable bladder that can include a
plurality of tensile fibers connecting the two phies, and the antenna is interwoven
with the tenstle fibers.

{0086} In Example 10, the article of footwear of anv one or more of
Examples 1-9 optionally further includes an antenna that can be disposed within
a fabric layer connecting the plurality of tensile fibers.

[O087] In Example 11, the article of footwear of any one or more of
Examples 1-10 optionally further inchudes a cashion comprises four plies of
laminate joined at weld locations and the antenna is disposed between adjacent
plies of the bladder.

{0688} In Example 12, the article of footwear of anv one or more of
Examples 1-11 optionally further includes an antenna that can be wound
between tensile members connecting portions of the exterior wall,

[0089] In Example 13, the article of footwear of any ong or more of
Examples 1-12 optionally further includes a cushion that can include a forefoot
portion, a mid-foot portion and a heel portion.

{0095} In Example 14, the article of footwear of anv one or more of
Examples 1-13 optionally further includes an antenna that can be printed directly

onto a surface of the cushion.
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6091} In Example 15, a system comprising the article of footwear of any
one of more of claims 1 — 14 and an external interrogation device that can be
configured to conumunicate wirclessly with the antcona.

{6692} In Example 16, a method of manutactunng an article of footwear,
the method can comprise: positioning an electronic commumnication device
between two plies of polymer laminate; beating the two plies of polymer
faminate to form a weld area and a cushion arca, wherein the electronic
communication device becomes encapsulated between the two plies of polymer
laminate; inflating the cushion arca with 3 gas; and sealing the cushion area.
{0093} In Example 17, the method of manufactuning of Exaraple 16
optionally further mcludes a weld area that can include the electronic
communication device.

{00694} In Example 18, the method of manufacturing of any one or more
of Examples 16 and 17 optionally further includes a cushion arca that can
mclade the electronic communication device.

HEBIRY In Example 19, the method of manufacturing of any one or more
of Examples 16-18 optionally further includes disposing a tensile fiber assembly
between the two plies of polymer laminate; and interweaving an antenna of the
clectronic communication device within fibers of the tensile fiber assembly.
[6096] In Example 20, the method of manufacturing of any one or more
of Examples 16-19 optionally further includes interweaving the antenma of the
electronic communication device within fabric layers joining the fibers,

{3097] In Example 21, the method of manufacturing of any one or more
of Examples 16-20 optionally further includes encapsulating the electronic
communication device between two additional lavers of polymer laminate.
{6098} In Example 22, the method of manufacturing of any one or more
of Examples 16-21 optionally further includes printing an antenna of the
clectronic comummunication device directly onto one of the phics of polymer

laminate before welding,
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CLAIMS

‘What is claimed 1s:

1. An article of footwear, comprising:
an upper; and
a sole assembly connecied to the upper to form a receptacle for a human
foot, the sole assembly comprising:
a cushion comprising an exterior wall that forms an enclosure;
an antenna disposed within the enclosure; and

a microchip connected to the antenna.

2. The article of footwear of claim 1, wherein the antenna and microchip
comprise a near field communication device.
3. The article of footwear of claim 1, wherein the cushion comprises an

inflatable bladder filled with a gas.

4, The article of footwear of claim 3, wherein the cushion comprises at least

two plies of a laminate jomed at a weld area.

5. The article of footwear of claim 4, wherein the antenna 1s disposed in the

weld area.

6. The article of footwear of claim 5, wherein the weld area encapsulates
the antenna and the microchip.
7. The article of footwear of claim 6, wheremn the weld area is located inan

arch portion of the article of footwear.

3. The article of footwear of claim 4, wherein:
the two plies of the laminate are joined to form the inflatable
bladder; and

the antenna 1s disposed in the inflatable bladder.
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S, The article of footwear of claim 8, wherein the mflatable bladder
mcludes a plurality of tensile fibers connecting the two plies, and the antenna is
mterwoven with the tensile fibers.

10.  The article of footwear of claim 9, wherein the antenna s disposed within

a fabric layer connecting the plurality of tenstle fibers.

11, The article of footwear of claim 4, wherein the cushion comprises four
plies of laminate joined at weld locations and the antenna is disposed between

adjacent plics of the bladder.

12. The article of footwear of claim 1, wherein the antenna 1s wound between

tensile members connecting portions of the exterior wall.

13, The article of footwear of clamm 1, wheren the cushion mchides a

foretioot portion, a mid-foot portion and a heel portion.

14, The article of footwear of claim 1, whereimn the antenna 18 printed directly

onto a surface of the cushion.

15, A svstem comprising the article of footwear of anv onc or more of claims
1 - 14 and an extemnal mterrogation device configured to communicate

wirelessly with the antenna.

16, A method of manufacturing an article of footwear, the method
comprising;

positioning an electronic communication device between two plies of
polvmer lanminate;

heating the two plies of polvmer laminate to form a weld arcaand a
cushion area, wherein the electronic communication device
becomes encapsulated between the two phies of polvmer laminate;

mflating the cushion arca with a gas; and

sealing the cushion area.
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17. The method of manufactaring an article of footwear of claim 16, wherein

the weld area includes the electronic communication device.

18, The method of manufacturing an article of footwear of claim 16, wherein
the cushion area includes the electronic communication device.
19, The method of manufacturing an article of tootwear of claim I8, further
coOmprising:
disposing a tensile fiber assembly between the two plics of polymer
{anunate; and
mterweaving an antenna of the clectronic communication device within

fibers of the tensile fiber assembly.

20 The method of manufacturing an article of footwear of claim 19, further
comprising interweaving the antenna of the electronic communication device

within fabric lavers joining the fibers.

21 The method of manufacturing an article of footwear of claim 16, further
comprising encapsulating the electronic commumnication device between two

additional lavers of polvmer laminate.

22, The method of manufactoring an article of footwear of claim 16, further
comprising printing an antenna of the electronic communication device directly

onto one of the plies of polvmer laminate before welding.
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