WO 2007/ 011514 PCTI US2006/ 025565 A RFI D BRACELET AND METHOD FOR
MANUFACTURI NG A. RFI D BRACELET BACKGROUND OF THE | NVENTI ON [ 0001] Bracel ets
have nu Ilcatlons fromfunctional to fashiona nple, a
bracele?aﬁg§§@gﬁﬁged as aticket to indicate that the 3%@?&5&%%n§ﬁg bracel et
Is entitled to admttance to a venue or show. A bracelet is ideal in cases
where vigorous physical activity is involved or where it is burdensone for
a patron to keep up with a ticket, such as a water park or concert. Radio

frequency i racel ets
to give { héﬁﬁﬁ@eﬂwmf;f%ﬂaﬁvﬁ?fﬁ@ﬁgﬁmiﬁ%ﬁﬂw&d for
tracki ng products. An item po hip may be tracked by a
network system Because of thesgﬁﬁﬁ ﬁ%‘gﬁrjé rk systemis able to identify
the |l ocation of the RFID chip and thus the wearer of the bracelet. [0002]
Generally, in bracelets possessing an RFID chip, a pressure sensitive

adhesive is used to bind mmﬁ@tm&% 198 a0 eiT re one of the
substrates contains the %FI D chrip. ﬁ?s constra\fctI% provides little or no

protection for the RFID chip. Specifically, conventional bracelets enploy
the use off08GIn meslbtsehassnummwa@lbanhmslfmm ﬁmcﬁbmnd»ifasbionalbly Foml | anounts

of shock. Furt{1 ri aI us |onal %pstg gts havi ng an
RFI D chi p XP0PE, F;t?raé"ﬁ tﬂ“&@' eéls? ”todn ghe\g?ﬂgeq elehuity when
stretched; f t he bracel et

I s needed 1% %ﬁqm}dﬁl‘astgcapa@ﬁnle g%lgﬁg%\dyaﬁq%&ée rggéﬁgg%eg?&aeﬁésor bi ng

i ncr eased vagrmmﬂ ptmfcakkniwkty ipinvblyed bnghéte lis burdensdme foaadgpatran tpkeepesses

i ncr eased sile stre %%h SUMMVARY OF TH (gl\/ NTI ON |, 800 One enbodi ment
of the | n@EHbR HEkftetoe avaat%rpaé%qrecpneecshf% qUEnGH Migfer having a
top surf af(@RFIii’ hgﬁ él&iﬁé]xg(%ﬁtedaln{oqgé&lét{ m ﬂ@f&%&lefd' cation

m cr opr ocessor ch to t top surtface of ottoml'ayer, an antenna,

operably functmnahty Generally, RFID chips are used for traclcmg products An item
possessing a RFID chip may be tracked by a network system. Because of the RFID,
the network system is able to identify the location of the RFID chip and thus the

wearer of the bracelet.

[0002] Generally, in bracelets possessing an RFID chip, a pressure sensitive
adhesive is used to bind two substrates together, where one of the substrates contains
the RFID chip. This construction provides little or no protection for the RFID chip.
Specifically, conventional bracelets employ the use of thin substrates that are capable
of absorbing only small amounts of shock. Further, the materials used in
conventional bracelets baving an RFID chip are thin and have a tendency to separate
and lose continuity when stretched. Therefore, a bracelet and method for constructing
the bracelet is needed that is capable of producing an RFID bracelet for absorbing
increased amounts of shock, protecting RFID circuitry and has possesses increased
tensile strength.

SUMMARY OF THE INVENTION

[0003] One embodiment of the invention relates to a bracelet comprising a bottom
layer having a top surface and a bottom surface, a radio frequency identification

microprocessor attached to the top surface of the bottom layer, an antenna, operably
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L WD 2007/011514 PCT/ US2006/ 025565 coupled to the radi o frequency

I dentification m croprocessor and attached to the top surface of the bottom
| ayer, %6%&/0#?1?, posi ti oned above the bottom | ayer ,gpgisabhished to the
bottom | ayer, e radio frequency identification mcroprocessor and the
antenna and a top layer, positioned above the core | ayer and attached to the
core layer. [0004] According to another enbodi nent of the invention, the
bracel et further conprises a battery operably coupled to the radio

frequency ideqtifitﬁation m croprocessor. [0005] According to yet another
enbodi ment S@HPledito thefadie frsquensy identifeptionmicrapresessor and AtpchedtefBteR i ncl udes
provi di ng t Bt ' i ace,

attachi ng gmer% iogrﬁ}ér equen%g&l’ggﬁfellhg)e’(rlg’a'?(%é @@%&8$6(}%rt§%2§@5%?%98§%e top
surface of attivhed ¢ therbotiemenyerf the radig frequensy édentifieatidnhick@Rocdssdrand thef t he
bottom | ayer, whereby the antenna js operably coupled to the radio
frequency PAERR3 adptopdayer pasitionedakaye ‘?qu'6Mﬁ‘ieh@fgafﬁiph%ﬂoith@c@faih}yebn t he
top surface of the bottom |l ayer, whereby the disabling tail is operably
coupl ed  ordgagy AN EHRAng {oOAHRP hBSailh Othd MiBhtod, Mbrdlhibrtufifls O ol di ng
appar at us, "1 oadi ng e top layer, positioned above’the top 'surtface of the
bot t om | ayeomprisdsa Hatteryl ajeeabily couplenl tditieoradiopfeequicnicy ientificatient i ng

t hernosetting polyneric material between the top layer and the top surface
of the bo%ncI%RPT%?WPP [0006] It is to be understood that both the foregoing
general description and the follow ng detailed description are exenplary

B £F DeoCRN o e AR oS Rk R R L LR horkOR A BUBRAN 2° Sopects

and advant apasfacfuringa Yracebst ihcludes prdviding abottbmtieyen heviagpaop surfdceami the
follow ng description, appended, clains, .and.ihe agconpanyin xenpl ary
enbodi ment S0UMHB ARG ?%ﬁ&%mﬂ&%w%ﬁv%%an warl%mrog%@%m Bebe B8 ow

surface of the bottom layer, forming an antenna on the top surface of the bottom layer,

whereby the antenna is operably coupled to the radio frequency identification
microprocessor, forming a disabling tail on the top surface of the bottom layer,
whereby the disabling tail is operably coupled to the antenna, loading the bottom layer
into an injection molding apparatus, loading the top layer, positioned above the top
surface of the bottom layer, into the injection molding apparatus and injecting
thermosetting polymeric material between the top layer and the top surface of the
bottom layer.

[0006] Itis to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only, and are not

restrictive of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features, aspects and advantages of the present invention
will become apparent from the following description, appended claims, and the
accompanying exemplary embodiments shown in the drawings, which are briefly

described below.




-2 WD 2007/ 011514 PCTI US2006/ 025565 [0008] Fig. 1 is a top cross sectional
view of an RFID bracel et according to one enbodinent of the invention.

[ 0009] Fiwo 2807 side cross sectional view of an RFID el et according
to anot her enﬂtl)ogclj??rent of the invention. [0010] Fig. 3 Pgl@ﬁz@ﬁ{“?ﬁs&%d Vi ew
of an RFID bracelet according to one enbodi nent of the invention. [0011]
Fig. 4 is a side cross sectional view of an RFID bracelet in an injection

nol di ng apparatus prior to injection of a core layer. [0012] Fig. 5is a
cross secti L.ew of an RFID bracelet Ln Lpjectjon nmpldjn appar at us
after inj eJ@@A \(ﬁlg’g B8P IR fec Pﬁél‘%ﬁwﬁf ﬁnﬁ]%lf? B%%&chegb%éos tional view
of two RFI RniyodiigdrtbftRGaMetiond t 0 one enbodi nent of the invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [0014] Enbodi ments of the
present invention will be described below with reference to the

acconpanyi 1800 aliiagdis a sideseross sgctienalivigereftanRFIDHeraceldt@csastling\tp agother

descri ption ib% i né %ngﬁ_]g .10 describe exenplary enbodi nents of the invention,
and not tc?“}.ﬁi‘? 8 e HPERE8n. [ 0015] According to one enbodi ment of the
present invention, as shown in Figs. 1 and 2, the bracelet 1 conprises a
radio freqy IFigrs isfancoaldrged iewof Bh RFIIDThedcelet Qc@Bding tolbhe ehibcivhemna 20, a
bottom | ayer, 30, a top layer 40 and a core layer 50. Further, the bracel et
1 includes Oéﬂierl@mltt@nl oops 60 for fastening the bracelet 1 to the wist of
a wearer. [0016] The bottom |l ayer 30 has a top surface 31 and.a bottom
surface 32. t . ' ' 3 . venti onal

pl astic nm[(()adrril’i I 1{1%5{ 8?3&2&’%@&%%%&@%4@%% i@@%klég& Xwe%?g%o , the bottom
|l ayer 30 mmollingapparatus @eioofo it)éction of a core layer.

[0012] Fig. 5 is a cross sectional view of an RFID bracelet in an injection molding

apparatus after injection of a core layer.

[0013] Fig. 6 is a top cross sectional view of two RFID bracelets according to one

embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] Embodiments of the present invention will be described below with
reference to the accompa.nyiné drawings. It should be understood that the following
description is intended to describe exemplary embodiments of the invention, and not

to limit the invention.

[0015] According to one embodiment of the present invention, as shown in Figs. 1
and 2, the bracelet 1 comprises a radio frequency identification (“RFID>)
microprocessor 10, an antenna 20, a bottom layer 30, a top layer 40 and a core layer
50. Further, the bracelet 1 includes extreniity loops 60 for fastening the bracelet 1 to

the wrist of a wearer.

[0016] The bottom layer 30 has a top surface 31 and.a bottom surface 32. The
bottom layer 30 is comprised of any known conventional plastic material that does not

conduct electricity. For example, the bottom layer 30 may be comprised of PVC,
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WO 2007/ 011514 PCTI US2006/ 025565 nyl on, pol yester, pol ypropyl ene,

pol ycarbonate or teslin. The bottom surface 32 of the bottoml ayer 30 S
configurgﬁ)@op djs Iay witing or any type of identify marks.

sur f ace 7’?”5 %ottom layer 30 may be conprised of apfﬁq'fg%zt‘)?@“zé?ﬁpound
that is suitable for receiving conductive ink. As shown in Fig. 1 and

descri bed below, the top surface 31 of the bottomlayer 30 is configured to
receive and vertically stabilize a plurality of circuit conponents. [0017]

As descri be aboye rality of CI cuit conponents maybe attached to the
top surfac‘éy%tizptf?yyeﬁ‘?%lﬁbfﬂr lpte, Bolyess OHFFFeorﬁF‘ap | Fheybofont-surfags 82 @6 mponent s

can be p%b‘bbﬁ&ﬁ(la}%@)amﬂ&mﬁg‘&réﬂ? @&y%tﬁx?%cir %}tﬁ] meerggg&mig ayer 30 as

desired. The purpose and desi unctiona e bra will
dictate t h'thjoplsmfm ﬂoﬁmeboﬁmmdayer 3Qmapdnaeompnsd€mfcetplmmompomdll al so

3 Ot © oren Bt bor Gedsfitng o IRERGRET s Shwn i BignL and gtsiribed Belart o <
battery 70@@} ARfBO98 of bhe mnﬂaﬁe%l?,@l f@ﬂ%%%é&ive”%ndm te%n {), LEDs.

addi ti onal cuit conponents may I ncl ude are not
flexible sablitenpluralily efreit@itrompop@d8] According to one embodi ment of the
present invention, the top surface 31 of the bottomlayer 30 is configured

to receive F essor hattery 70 and an an a 20 (shown
n Fg 100l RelerbR e s o e i Ronarpent Ny Yol Bom Rel D
pr ocessor Stop E&rfa&mmzitﬁe béttdiR ldyet BO. ﬁa@plh@%%ﬁucmt%mpeﬁentyéﬁﬂb@s the RFID
m croprocessor 10. In one embodi ment of” the i nvention, flip-chip

package i spasiioiedgnywiecrepn thertop ﬁ@@h@édsﬁ@he htonThayerr$a 43 dnﬂrcd) pfezessor 10

N e
the ant emano@oﬂ&RQSFmoﬁauy KA1 LRB dfukitt 9Bt t%ibesoéféﬁaﬁltféeintpeﬁeﬂtﬁyer 30.

The antenna 20 may be nay be cohprised of anyoné of a nunber "of naterials.

For exanpl are inchuled avithim e b_r@caiw For example puxposds andy,ithe brapgletr1 oauldbe _
According {0 RISt » 18RS TR buuSlna 02 SREHD iBSERck AR 16" Budfihenna 20 18

additional circuit components may include but are not limited to LEDs, flexible

displays and emulators.

[0018] According to one embodiment of the present invention, the top surface 31 of
the bottom layer 30 is configured to receive a RFID microprocessor 10, a battery 70
and an antenna 20 (shown in Fig. 1). The RFID microprocessor 10 may be anyone of
several known RFID processors. For example, a Phillips SL2 ICS20 chip may be
used as the RFID microprocessor 10. In one embodiment of the invention, a FCP2
flip-chip package is used as the RFID microprocessor 10. The RFID microprocessor

10 is operably connected to a battery 70 and an antenna 20 via circuit traces 5.

[0019] As shown in Fig. 1, according to one embodiment of the invention, the
antenna 20 is deposited on the top surface 31 of the bottom layer 30. The antenna 20
may be may be comprised of anyone of a number of materials. For example, the
antenna 20 may be comprised of solid copper wire. According to another
embodiment of the present invention, the antenna 20 is printed on the top surface 31
of the bottom layer 30 with conductive ink. As show in Fig, 1, a disabling tail 80 is
also operably connected to the antenna 20.
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of the bottomlayer 30 with conductive ink. As showin Fig. 1, a disabling
tail 80 is also operably connected to the antenna 20. -4 k'i WD 2007/011514
PCT/ US20686Q38@rmas14 [ 0020] According to one enbodi nent of the invention, as
shown in Fig. 3, two layers of conductive ink form ci r%ﬁ?@sm"g@@% on the
top surface 31 of the bottomlayer 30. A first |layer of conductive ink 5a
forms the main | oops of the antenna 20 and encircles the disabling tail 80.
The first layer of conductive ink 5a al so extends around the |oops 60 of
the bracelet 1. The sgcond | ayer of conductive ink 5b is _applied after the
first |ayel0Q0]carggedingto onelembedimens @ theinvangionzs showndn Eig: Bi teoating 15

IS positio ) fiLr Lve | t second
| ayer of %ﬁﬁ%c}o@@uﬁr@@?ﬂr@t%&g%&éﬁ @ﬁﬁ@ﬂ:ﬁagﬁ} g)?/teﬁrgbgo?t %glol% ctive
inlé 5a. [Oeal]ﬁﬂ&tmguwfdﬁndﬂtﬁreliﬂcSdﬁﬁ%ﬁ&&ﬂl@ma@op%ofllﬁmmf mﬁtzommdk surface 41
and a top suyrfac ...Jhe to yer 40 is_conprised g n nown

convent i on&Rcil pélsp,}alg@tpgﬁg. Jﬁﬁ?ﬂﬂéﬁ’fﬁ pbeondyeiingdnk éPé@P?‘;P‘F?P@%/. For

exanple, t ' 3 ster,

pol ypr opyl gﬁoel%n H%AI l%égr g@ﬁ%@g%{)&r&g{eg%%% §%%g@§aggpéﬁop g%%tﬂ%éngs L¥stehe top | ayer
40 i s conf iappliedcaftes tle fupt layerwficondigtios inkn A § shoendh Figl8na dicjectiia doatinghe
bottom surfage 41.is configured to cone into contact with a core |ayer 50.

L | w EyI [ d629positiened ondop al/ibe fisy cpadustive inkJarer Searhpeethespeonddpyarafer 40 and
tt : i &, i i Fa tt f 41 of
The top | acendlig Pt S ifbeGORN M TR INFEr it O SOTT SRS Core

| ayer 50 is conprised of material configured to stabilize the circuit
conponent s [@021] t iAsehdwarin Fige 2f the toplalyercsd kb adfottohesurfaoe 4bamd aysy 30 in the

vertical and horjzqoatal directjons. In dition, the core |l ayer 50, protects
the circui F“@%ﬁ?p‘{?ngﬁie@P Faéfﬁ{ &’fscpﬁlﬂlsiﬁa%& W8 CORYHRE lﬁ%ctnl*?’éeré?ér e

| ayer 50 i $p,4 . Qlll?{iai yer 50
is 50% t hi%%allgg?ét éc‘r"c;,@t Ele %f@gﬁ}ésg o) ?ﬁ’?%ﬁ@{’ﬁﬁi@ﬁ%ﬁé’%@m ?%és\deé}? on the
t op surfac®VE, nglon, polyester, polypropylene, polycarbonate or teslin. The top surface 42 of

the top layer 40 is configured to display writing or any type of identify marks. The

bottom surface 41 is configured to come into contact with a core layer 50.

[0022] The core layer 50 is positioned between the top layer 40 and bottom layer 30
and is in continuous contact with the bottom surface 41 of the top layer 40 and the top
surface 31 of the bottom layer 30. The core layer 50 is comprised of material
configured to stabilize the circuit components positioned on the top surface 31 of the
bottom layer 30 in the vertical and horizontal directions. In addition, the core layer 50
protects the circuit components from physical damage. The thickness of the core
layer S0 is in the range of .005-.100 inches. Preferably, the core layer 50 is 50%
thicker than the thickness of the circuit components present on the fop surface 31 of
the bottom layer 30. '

[0023] According to one embodiment of the invention, the core layer 50 is
comprised of anyone of a number of thermosetting polymeric materials. Due to its
bonding and adhesive properties, a core thermosetting polymeric layer 5 0 integrates
the bottom layer 30 with the top layer 40 and the remaining components to form a

bracelet 1.




the bottom |l ayer 30. [0023] According to one enbodi nent of the invention,
the core layer 50 is conprised of anyone of a nunber of thernosetting

pol ymer i ' . Due to its bonding and adhesive properties, a core

t her nnsetcvtv?%g@?éﬁ;?}eri c layer 50 integrates the bottorrrpgﬂpé?“é’@iﬁﬁﬁh t he
top layer 40 and the remai ni ng conponents to forma bracelet 1. -5 WO
2007/ 011514 PCT/ US2006/ 025565 10024] The preferred thernosetting material s
are pol yuret hane, epoxy and wunsaturated pol yester polyneric materials.

)

Speci ficall ol.yur et han made- b condensati on reactions of isocyanate
and a pol yﬁozdiriﬁ‘@d’r? B %%%e@{éIB%PH@SWPQIW@hP%SBWne oxi de are

preferred. | &?fh&é that can be
further chggaag%%%id\zbgyegtséfge ngﬁ§gﬁl@%ﬂ%ﬁ%&%?&?@gqmg{reg%ggﬁb?i cularly
preferred bendensationfresdtions ofisotyanste ind h@olyobdaived fiozd ptdpylengloxidesirr doubl e
bonds wth c atible mononers (al o ,.gontainin t hyl ene unsaturati on) and
with the %&E&P F‘%’{e(’}ﬁlox %Pr@fPriean&GQerl% 0 8‘1‘%’3%@@%8?@’ are 2mde.
Th ' : ' ] ' f thi

e nore Prgfse ﬂ@géan Sepﬁﬁ'bheﬂaia%dtéﬁz%dBQB%LP%f%thglgﬁﬁ%nE’dt%%Hd@ Pf this

i nvention w || those nade from epic rin and bi sphenol A, or

epi chl or ohyarticnlarlypiefarredbéqaiiset ofithginabitity to beckosa dinked thearghltheir dbuble ar e

parti cul ar referred hécause of their ability to bond wth spne of the
ot e or ef e bRl Witk pmapbls Bogomers HLiG pRRnia SHY ee TSRRIRIAMERTEA  op 40
and bottom.30; I, ,,mﬁ [ tag,ldrln | a RFID
bracel et I%ag%loérl%?iﬁéﬁtot ﬁel% eseﬁd&?ﬁ\}ﬂe%ﬂagﬁﬁw Bﬁ%w Ee g%g%rgq‘egg . [ 0026]
First, a bept:onmbyiels f80Ousedn thequractied of Hieinventionnwillyestho®Ombdesframt op sur f ace
31 and a bott urface, 32. . Crcuit trace .are present, on. t t op surface
31 of the eBREHIHERd BFpbRRs A obcrib bty g B ARBRRCTO AR (RS ar e

pl aced ont gy, Ofhey S hiGuladly ploréii HaehisaBr iRHAIbIR) tia;pgmegzﬁﬁkémeal ly

cohnect ed the cirCuit” traces [ 0027] shown , the bottom
| ayer 30 i of theamore peefextedimatenialsi(e.gp pelywingth ebloride) out of which the top 40 and
bottom 30 layers may be made,

[0025] A method for manufacturing a RFID bracelet 1 according to the present

invention will now be described.

[0026] First, a bottom layer 30 is provided. The bottom layer 30 has a top surface
31 and a bottom surface 32. Circuit traces 5 are present on the top surface 31 of the
bottom layer 30. Next, a plurality of circuit components are placed onto the top

surface 31 of the bottom layer 30 and electrically connected to the circuit traces 5.

[0027] As shown in Fig. 4, the bottom layer 30 is then loaded as one complete sheet
into an injection molding apparatds. A top surface 40 is placed into the injection
molding apparatus and positioned such that the top layer 40 is above the top surface
31 of the bottom layer 30. Specifically, the injection molding apparatus may be a
reaction injection molding machine (which is often individually referred to as "RIM").
These machines are associated with a top mold shell 90 and a bottom mold shell 95
that are capable of performing cold, low pressure, forming operations on at least one
of the sheets of polymeric material (e.g., PVC) that make up the top 40 and bottom 30
layers. Such top and bottom mold shells 90, 95 cooperate in ways that are well

known to those skilled in the polymeric material molding arts.
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into an injection nolding apparatus. A top surface 40 is placed into the

I njection nolding apparatus and positioned such that the top | ayer 40 is
above t heyhopesHidgace 31 of the bottomlayer 30. Specificall %l t he

i nj ection nolding apparatus may be a reaction injecti oRCRBIS3%8402382 hi ne
(which is often individually referred to as "RIM'). These nachines are
associated with a top nold shell 90 and a bottomnold shell 95 that are
capabl e of perform' ng cold, low pressure, form ng operations on at |east one

of the she f rrerlc terlal PVC) that nmake up the top 40 and
bot t om 30 ﬁ“};ﬂi Eﬁh‘f ‘"‘g‘fﬁtﬂﬁﬂ @J@Fﬁéh@@ogemngmb@éﬁs@r ate in ways

that are wWglher PaVW‘ncS 1 Ig? | di ng
arts. -6 WO 2%07/011514 PCT/ SZOOG/%gSé%gH B%ﬁgﬂéﬁpnj egg?g}ﬁ {n%l di ng
appar at us bhttomilayee 30 fomfing theswire layer J0ofryrmethérmosetting polyneric aaeriwdzz| e 100
(shown in Figs. 4 and 5) between the top |ayer 40 and the bottomlayer 30

f ' th 50 f t h, t t 0029
ol a. T ow SE8L ol dbwitiesstud Treniog Fong e Shobpl ean torme GORURRRS i ons.
wher ei n t heyHeRdiP et MpEraftire bi'the ¢ofedayed $8/cond getting

polynmeric material, Ts |less than the heat dIStéOI’tIOI’l terrp%i)a ure of the top
40 and bot nmhe;rm,1sl&syﬂmathea}mtdismmmm'$mpemtursof&mstop HalandibouintOO pSi .

Pr ef bl th d f | | I 10 F | th

The heat. UlaseBy ERipepEsRaur 4t s gk apett PO sl Foetamasngia s lays. The

heat di st ogdsy th&@%{l%%‘é%i% 8l10MHY sRHé:VfﬁbBXAtdlé?c@nBﬁ‘t driid of R Bl @1 S 1 S
ees F at ar

about 230 dedr . refera y, gates are enp t aper ed
down from 40mand hoftem|39 overdays. iThkelheat distertionderaperafusd ofrebnyy palyviayl core regi on

t hat ends ol t he | eadin f the bracelet 1 body being
f or med. Nbgi“oﬁfl%wéb’f"ﬁt,enﬁﬁé@b‘g“éﬁggﬁéﬁ%@ narrow down froma relatively
w de dianeter (e.g., fromabout 5 to about 10 mm injection port that 1is in

fluid conngggsopn mfeﬁbwﬂga&wer&ﬁﬂwddnaat@é Pe@h dSWRRtOM Aelativilevidd O @

relatively thin dianeter e/ bracel et edge where the gate
feeds the uﬁkwm@emamja 3enareqw pmmeglmthabcrdisgpamem\mmaimg edge(9)| y

becomes t h%f E'gc;rele? 1 body bemg formed. Most preferably, these gates will narrow down

L7

from a relatively wide diameter (e.g., from about 5 to about 10 mm) injection port that
is in fluid connection with the thermosetting material-supplying runner, to a relatively
thin diameter (e.g., 0.10 mm) gate/bracelet edge where the gate feeds the
thermosetting material into the void space which ultimately becomes the center or
core of the finished bracelet 1. Gates that taper from an initial diameter of about 7.0
millimeters down to a minimum diameter of about 0.13 mm will produce especially

good results under the preferred cold, low-pressure injection conditions.

[0031] Another optional feature that can be used is the use of mold shells that have
one or more receptacles for receiving "excess" polymeric material that may be
purposely injected into the void space between the top 40 and bottom 30 layers in
order to expunge any air and/or other gases (e.g., those gases formed by the
exothermic chemical reactions that occur when the ingredients used to formulate most
polymeric thermoset materials are mixed together) from said void space. These
thermoset ingredients are preferably mixed just prior to (e.g., about 30 seconds

before) their injection into the void space.




core of the finished bracelet 1. Gates that taper froman initial dianeter
of about 7.0 m'IIirreters down to a m ni num di aneter of about 0.13 mMmw I |
produce good results under the preferred colkgqméz(é ressure

i njecti oﬁﬁgondl t ons [ 0031] Another optional feature t #_@ésﬁsed S
the use of nmold shells that have one or nore receptacles for receiving

"excess" polyneric material that may be purposely injected into the void
space between the top 40 and bottom 30 layers in order to expunge any air

and/or oth S hermc ¢ em cal
reactions @a?]ao??:lﬁéﬁl SR {aﬂéeis@n}%?ggé%’ﬁfef%ﬁ g’ﬁ%ﬁ)‘g’%? 5%5 THEve pol yneric
t her noset fromeheé ﬂij&tmhﬁnditﬂkl@ %Jpa&@tﬁb hA&éorfirn@r’tb 98¢ empedithen PelBe inheRE6h,

t her noset |ngr(y= ients are erably mxed just prior to (e.g., about 30

seconds befeyF@) bragelets § #p élét Qus of ppg @OIdﬁé shest. dFlgpédeplc{s wr@duzqms 14

PCT/ US200 ] 5 S I nj ected, the

nol ded st%%gégépgggg%gv@ﬁﬁ%mr% eﬁe kggetet?lgth%ﬁq%&fl Blﬁzfjf(ﬁ?sﬁs Accor di ng
to one enbpniyﬂem nﬂieriameegnbﬁﬂimm{hg? aﬁ@ﬁ&@bct&iﬁﬁ%&i&d&z’é&ﬂﬁéﬂ out of one
nol ded sheet. Fig. 6 depic several bracelets |~ formed on one sheet. The

fi ni shed bﬁf%&nStPquesam@Yta femeviie gxgess matenial mﬁﬂummngc mat eri al

(e.g., by 5—%{}&, mﬂ ng
process maéﬁ SO gée%loggg'llﬁﬁév;gga e&ﬁl ?el&{tgfsgl n oﬁlﬁgﬁ?ﬁtﬁh&fﬁ}

oper at i on. ddviceahse?d w:hdtkdmmvbfabel&@ﬂrlﬁ@bm&@@clbh@rbﬂmﬁﬁn kfatiegk will lhbsts art
that the nold quhdew ces _used to make such bracelets i n conmerci al

product i orPrelsEably hayrsmald shelghavingymuktiplegavities £6:8., Bot.@, Shetr)) fonmaking nul ti pl e
cavities (s% %a] '%8(}%%‘]&%?5& gqufﬂfr maki ng several such bracelets |

si mul t aneous e present Fhvention has several advantages
i ncluding a cost effective manner to produce one or nore RFID bracelets 1.
The core |[8933] SWh@pmsenﬂWegnemhmsevmbacmmga ihcluding Lokt effeationent s i nsi de
the bracelet | duri nanufacturlgg and wear__which in_turn_|owers

T odUCt I orERSE 10 Bi9gHeepaser Tots RELD tEapelsth buTbe kP s 50 Provides gabsd of t he
present | yBRbHON T Gituttoffidhents BRARR AR PAIR MithiB b IR S | &

which in turn lowers production costs and raises production output. Moreover, the

method of the present invention can be easily adapted to produce multiple bracelets 1

at once.

[0034] The foregoing description of a preferred embodiment of the invention has
been presented for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form disclosed, and modifications
and variations are possible in light of the above teaching or may be acquired from
practice of the invention. The embodiment was chosen and described in order to 8
explain the principles of the invention and as a practical application to enable one
skilled in the art to utilize the invention in various embodiments and with various
modification are suited to the particular use contemplated. It is intended that the

scope of the invention be defined by the claims appended hereto and their equivalents.




[ 0034] The foregoing description of a preferred enbodi nent of the invention
has been presented for purposes of illustration and description. It is not
intended to be exhaustive or to limt the invention to the precise form

di scl osed, and nodifications and variations are possible in light of the
above teaching or may be acquired from practice of the invention. The
enbodi nent was chosen and described in order to explain the principles of
the invention and as a practical application to enable one skilled in the
art to utilize the invention in various enbodi nents and with various

nodi fi cati oNhatrieckithéded: to the particul ar use contenplated. It is intended
that the scope of the invention be defined by the clains appended hereto and
their equivalents. f,1 -8 rl Wuat is claimed is: 1. A nethod for

manuf acturisng a I L.SLng. wpravi ding. a hbottom | ayer having a top
surface and’a bc‘){) o%%g%?%gé%éﬁlﬁg%Rﬁﬁggg%%:}Sglgfrequency i dentification

M croprocessor tppovilidgladiottdh Tapehaviap altbe sifict and h Byesm shiefidg, ng an ant enna
on the top surface of the bottom | ayer whereby the antenna is operably
coupl ed to the rafaching ¢ sagie frequenge ifentifieation ariciepracessebtoethe &ap, surfage ni ng” a

di sabling tgi op surface of the bottom | ayer, whereby the disabling
tail is opé?ggﬂﬁﬂ%%ﬂgyéﬁ to the antenna; |oading the bottom|layer into an

i nj ection nol di FgmsiRgan ahtétna biotditsigsirfage bPMe lbattem,layee Whetedyale above the top
surface of the bottom| ayer into the injection nolding apparatus; and

i nj ecting taESARSSCDETARly p ithe radiodraquency ddentificationmiGpPIPessssr; and t he

PP
top surface of e .hot t . . h 0 laim 1, .further
conprising for mﬁrémgg tﬁldggrgyu?géhgp %lée)t(ﬁl:s;#}ﬁé (ﬁﬁ%%%%t?og}' PRa 'Vglreﬁe(lz)glqlg? for
fast eni ng tdﬂ@bhﬁgﬂﬁgligbpérgolyh@umédﬁ)tth@ﬁnt@myg@ar er. 3. The nethod of claim1l,

wherein a plurality of bracelets are formed from
loading the bottom layer into an injection molding apparatus;

loading the top layer, positioned above the top surface of the bottom layer,
into the injection molding apparatus; and
injecting thermosetting polymeric material between the top layer and the

top surface of the bottom layer.

2. The method of claim 1, further comprising forming a plurality of extremity

loops on the bracelet for fastening the bracelet to the wrist of a wearer.

3. The method of claim 1, wherein a plurality of bracelets are formed from

one bottom layer.

4. The method of claim 3, further comprising: removing the injected top and
bottom layers from the injection molding apparatus and cutting out the plurality of

bracelets.

5. A method for manufacturing a bracelet comprising:
providing a bottom layer having a top surface and a bottom surface;
attaching a radio frequency identification microprocessor to the top surface

of the bottom layer;



one bottom |l ayer. 4. The nethod of claim3, further conprising: renoving the
injected top and bottom|layers fromthe injection nolding apparatus and
cutting out the plurality of bracelets. 5. A method for manufacturing a
bracel et conprising: providing a bottom|ayer having a top surface and a
bottom surface; attaching a radio frequency identification m croprocessor
to the top surface of the bottomlayer; -9 attaching a battery to the top
surface of the bottomlayer, so that it provides power to the radio
frequency identification mcroprocessor; formng an antenna on the top
surface of the bgtdchifglbheery¥oeheRy stitfce FIRERRdN Ry 86 it it ppRligidsed to the
radio frequency identification mcroprocessor; forimng a disabling tail on
the top surpewes tothe tadiodaquengyl idgmsificatipremedsgproerssordi sabl i ng tail is operably

coupled to the aptenna; | oadin he bottomJdayer into an, injection nolding
appar atus; | oadi Epémgr}gear{ [ e_qnﬁfg}fw %BSF??CSWJGE%%W@ tap{gr Wg?fgf_%ﬁ’?ace of the
bot t om | ayesntenran$ 8pdriilyicBinsied tohe FRli¢ frBgheARP RlcAfi ficatiof Ml cloptReldoRd
t hernosetting polyneric material between the top |ayer and the top surface
of the bottom | afpeming a digabling tail on the top surface of the bottom layer, whereby the
disabling tail is operably coupled to the antenna;
loading the bottom layer into an injection molding apparatus;
loading the top layer, positioned above the top surface of the bottom layer,
into the injection molding apparatus; and

injecting thermosetting polymeric material between the top layer and the

top surface of the bottom layer.
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