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APPLI CATORS AND APPARATUSES FOR APPLYI NG RADI O

FREQUENCY | DENTI FI CATI ON (RFI D) TAGS TECHNI CAL FI ELD
wab@opesseent i nvention relates to applicators,PCT/US2008/079792

appar atuses, and nethods for .applying a radio

frequency identification (Rﬁﬂt» tags to itens,

particularly books and other library itens. BACKGROUND

OF THE | NVENTI ON Radi o- Frequency ldentification (RFID)

technol ogy has becone widely used in virtually every

i ndustry, including transportation, manufacturing,

wast e managenent, postal tracking, airline baggage

ARRIJRATORS AND ARBARAGFMBES FEOR AP&H@)@W@MADI%%F%\EQUENCY

systens are of t ehDENGAFICAFHONRFINAAGSri zed renoval

of articles froma protected area, such as a library

or retail store. An RFID system often includes an
TEGHMNIGAIgHIEI) zone or corridor |ocated near the exit

of a protected area for detection of RFID tags

at t dbhetkstw inmatian rélatbe® applipdonsy appectusds, akd otethoag for applying

o i Peonst SRS RF T} B i PR bR 5 worry

itemsbook, a manufactured item a vehicle, an animal or
individual, or virtually any tangible article.

BAIGROUND latAEasViaquioed by the particul ar
application may also be provided for the article. To

det @GHioBFb§bncd %ngﬁcit%CtRﬂ:II@}J{eQM{&oé&é i @BFhS whddlPHEH in
~an antenna to create an el ectromagnetic field within
virtually ienerg nindygay.i ingludiog tiadsportativre nidngfagtuainigi waste managpanent,
ithin the corridor. In turn, t .t,ags oduce a
pogthlfieRinl TR b anede it il Fidie B ARESEnRnc. RFID
sysiéihd Matbo@dn ubdieo hagent@imihdriced RnibShNer atifleLrré@fa pre@cted arca,
protocol, allowing the RFID reader to receive the
suqhops it [{brgiy g r¢tad stoFfat i on from one or nore tags in the
corridor. If the conmunication indicates that renoval
of dm RFID wisenhefiemiseludesen iateriertionezdne oheorREPDosyted apar the
exit BF & gxa&eec?edsa‘%%@? Faﬁt%&ﬁ’({ﬂ &‘I?F@et%gi M An&FL! tﬁ{‘ arti%téﬁ N Qg]t)rl,?tected.
sounding an audi bl'e "al'arm ToCKi hg ah exit gate of e
Eath teg .uGnalyaxaumdsanfrmatiod tbl enifiidlPideagBcd the aapd toGaticlon is
ooks and other library materials is comercially

b
aff;ﬁ%ai e PRiciaBR B baMpaRYAnacaved HYMRFY Yidtads. angpeler
inﬁﬁg@al,ﬁ%mﬁdlb& DI STEARI OB d fionkt 8&a a¥ rdufiad bi 48 fMicular

application may also be provided for the article.

To detect a tag, the RF reader outputs RF signals through an antenna to create an
electromagnetic field within the interrogation corridor. The field activates tags within the
corridor. In turn, the tags produce a characteristic response. In particular, once activated,
the tags communicate using a pre-defined protocol, allowing the RFID reader to receive
the identifying information from one or more tags in the corridor. If the communication
indicates that removal of an article has not been authorized, the RFID system initiates
some appropriate security action, such as sounding an audible alarm, locking an exit gate

or the like.
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In addition, many stores and ot her places of business
have installed electronic article surveillance systens
W@ EAFpe450¢ control | i ng unaut hori zed renoval of PCT/US2008/079792
articles. Such systens typically use a single or dua

status ferromagnetic marker attached to an article
wWith systens placed at exits which detect the markers

and Qas gremals oduifable RBHR fagp faragphsaion i berlpang eger library
4L ROt B T ISP SR TP, Such e

comtrivaty lavt idohasionanfidi88he 26481 (1Y mah k@G hee).t o books
wi t hout damagi ng t he book. EAS ferromagnetic markers
f or Iusddifion, book Storeeandypha pldcgs bONGiness hieﬁWlﬁsttaﬂle[dSBldchﬁhlc
are man aIIy i nserted between two opposi ng pages. of
arti o elgse S%@%@E@%{ tgh e ldyeay orias sﬁnwa?laﬂﬂaéqlcl% Such
r
systtaﬁig/?félqgﬁg ﬁ%lg @? Ffﬁzh%ta@&s f@HoE@% die gﬁ%g?ir%gt%%eﬁ to an article
withssystgme ¢hlaced M axnte&dlﬁdl dviteit thy raarietviand f@otduani atgmConpany
(now 3M Conpany). Each side of the EAS marker is
t ypiSpadidlyEASD sgtsmjinwhavh baen daliebpicd éortlibrariﬁs ané bbdlestares. KBre

meflhry g o oty used B s Bl Ry ol iclag cangas be

eaﬁl%%‘é@ned@@ dosla Widtoud ﬁﬁrh%iﬁg fHe%bk h EArSe@%ﬁlaéneQ‘f%'ﬂldrk%s for use
to read enj oy the book. The EAS markers nust

n bkmkc taraﬁapl@ellly\kwg narrovestrers thatrakechamially ingestied hetavech eW:dx epposing

I|br ari es chased st or S hat a
P hogsba oS SuliiB bR S el PP R e mAging: psuggample
of BREKSIferreingEichib @chrRdrqy @istBscd i QY8 Rat MIGIMEY3 1,313, assigned to
di sclosed in U S. Pat. No. 5,833,763, assi gned to

MipngatssMimngvin Mgneaetuas Compeny (ney Bdrfpampany holiacivide of the
EA%OHR&Q%/ 1)s tﬂ%’@aﬁgﬁ%ﬁ{eﬁ 1{1{]5?}{ d[h%s&g {d s%gltllje)ﬁaesgll 9<[ Eyo tﬁ%é&?ﬁages

I's ver eém descri be

WmtlﬁaperlySpISd\é(it i EPeS mhﬂ:—eﬂme iffiulApplisuady idorcSditiain 6
11 Th| sy stem can be used to automatically di spense

Ty detracffeqnd Hye repdens Plflytygprrw&sanﬁzem% g ROl eThe EAS
maﬁégs ﬁﬁwmgaﬁtak wﬁe’nkﬂlae%g St ther@ kO eckQf SRYF libraries

appl yi ng suc mar kers bet ween opposi ng pages
or purchastd irt $fteres po tiat axi alarrh) dods. noBMMARY OF THE | NVENTI ON
One aspect of the present invention provides a radio
f r e@uengyteindeninsdriicgthcdN § Rialid)s d@grilpldboeatn ocovert manner is

aisgR Pedd B st g%gﬁ%g%ﬁ?&%léé% %ﬁgﬁ%at% ity €4 Hanufecturing

Cofiphily (A3 SRCHifhrly 24Onak & RVIER Rl ArnRRUYESR bV RARIAEY

cl ose pOSItIOﬂ an” RFI tag p03|t|one t ween
sinfilar ¢4 the rsdstseé@mﬂaeé\m;thm%@ﬁ pdientjiniel " Mattleal apgEM épehcatlon

Sygtgﬁégg W%ggﬁeﬁgctaﬁ%le %Sé(? ) a%?cpl’lllétl%gh}? aisggnssle% VAR attle-Tape™
Security Strips R2, which are EAS ferromagnetic markers provided in a roll format, and

applying such EAS markers between opposing pages or into the spine of a book.

SUMMARY OF THE INVENTION

One aspect of the present invention provides a radio frequency identification

(RFID) tag application apparatus. This RFID tag application apparatus comprises:
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and second jaws, where the first and second jaws
applies the RFID tag to the RFID tag applicator when
w0 b@ojoeusse are in the cl osed position, where afPE&r/US10688/079792
first and second jaws have n_gyed bet ween t he open and
cl osed positions to apply the RFID tag to the RFID tag
applicator, the RFID tag is functional. Another aspect
a figst Jpwiane p second Jamveinee tis fptowd deeondnavppringayicable petween an
i
op?rgemédynél% éa%sﬁ@ﬂ fh ﬁﬁﬁfﬁgg@%lpbg%d%ér‘[?géégﬁlb ??% %ﬁg F%&n& ?ans when
thepaws arin tise @ea@asltlammnldcaatRﬂlDrmg appimamr padtiectdtbetwdea the first

andl e, port ere fhe anar p portlo
ang PGS Frﬁéklem&@& SegAcjapss agpll %ﬂl@f iy Bﬁhﬁfﬁ%@
aplﬂ{c‘a{o? GIHeR thd h]QW@ Brd 1Httﬁegélé§e% oSitiof Wher@ hr@nth Bk ah@8econd jaws

where the planar applicator portion conprises a
havmomdcthCemdhﬁap@T angll closad pohisonsatepeply thé REH? tagrteslenRFID tag

vi des pparatus for renmoving a radio
aplflfcé‘ th%&%gﬁﬂsg?%%ﬂl%n (RFID) tag froma roll of
RFI Rnb8@86 agRcttoflthdiesent N cARRAHRYIESs GOIFT1ICERS fordpplyirita radio
jaw and a second an where the first and second j aws

freguencyrideatibrationd htagho @Ipéﬂnaﬁdilmwbeat@rommprtms agwaddle
ro bR e PR P DA B b G

aplivatn parton iadlud@asfirsoiecss oh adiet saffatde ppoNdas patetioAfo an
[ ntegrated circuit electrically coupl ed to the

integrpte §HCUIEARER FID: gt angieheie Hishlynsr ppplicatos Rorion| ceggyises a non-

cotgivehhagg of the RFID tag, where the first jaw
| nle udes a recess to pr ovi de pr otection to an

i nt e\glb&tee dspettafihd peent heveRirdiCproagles wheppardtiefor removing a radio
i nteg circ of the RF is aligned with the
frofugtien en&%a @13} 28 rfrq%rqlf)?é?%%@gg ee .laaeﬁ ARRYatus
corpy&d: Pﬁ?s‘f‘%%ﬁaﬂcﬁﬁse@@@dﬁ a@n AnetQRErd Qﬁdl Eécgﬂé javishige RV &ble
tag Is functional. Anothér aspect of the present

betweer at bpen amdmlm&&qwsmonmddodl REID sagtmsdionedbétyeerethp\firstgind

an radlofre i dentificati,o RFI D n
se AT P et RS ristipriskS R ed oo B G feast g surfuce
of TRtsBAra€ AR irtSBtct R cEt ER&rivdlly dupltddb A #tdn@h, andfat least one
RFID tags attached to a |iner where the RFID tags

adieesivisriaxse o asleby opasefacaof die RiRhtagnwhere theafsst jewencludes a recess

to él (l't%&)?otg{ otnhtg aRl v}ﬁé%'r %Ei%%rﬁﬁpof E‘f{qﬂ’lﬂttg% g\%ag tlnt?glrated circuit

cou enna

of ﬁtéllESID\ItEg is&ﬂ@he@ﬁqtatthd ek, adevisdis hkaahofirst bed $Fcbhd jaws have
3 providing a first jaw and a_second jaw, where the
b?twéﬁ%l theerpsh@ng al\ﬂéedd?oélt’f?@§/’é5%351%é%&%é@Hﬂcﬁﬁn?&pen and

Cl O03qoHRe h§p'e%f HOGSent ﬂ?ve ﬁ&rc‘]% rol R b ﬂ%ltﬁbﬁetﬁr AtbRaESSly

to prowde protection to tegrated circul
removing an radio frequency 1dent1ﬁcat10n (RFID) tag and applying the RFID tag to an

RFID tag applicator. This method comprises the steps of: providing a roll of RFID tags
attached to a liner where the RFID tags comprise a substrate, an antenna on at least one
surface of the substrate, an integrated circuit electrically coupled to the antenna, and at
least one adhesive layer on at least one surface of the RFID tag; providing a first jaw and a
second jaw, where the first and second jaws are moveable between an open and close
position, where the first jaw includes a recess to provide protection to the integrated circuit

of the RFID tag (while applying the RFID tag to the RFID tag applicator); peeling one of



10

15

20

25

of the RFID tag (while applying the RFID tag to the

RFID tag applicator); peeling one of-Athe RFID tags
way/06456em t he |iner and inserting the RFID tapChEsneso79792

the first and second jaw while the jaws are in the

open position, such that the'integrated circuit of the

RFID tag is aligned wwth the recess of the first jaw,

the EIR taphevanfremthe Hagy aag prsertrdhe BEHM &grpatweenfthe ﬁfst apdysecond
Javi gfglgg glej ] % Ql%J ift ‘EI%'UJ) %851551}1 E%u%lﬁﬁltag {E%\{ﬁtggra{ela%ﬂlfchlrt of th% rfﬂﬂD tag
is dligacRxitD th@@cwg of he iRkt JBNt agergipg lan (Réﬁbr‘tag aqiphlcﬂlgr bdf’te/een the

g e R e B BR WRTnd repyhe cosed
poﬁiléﬁm@&gBﬁﬁﬁf&t%ctht ?W@ tRAUED t%%t Pﬁhcfa%%b(;lﬂglthe first

he above surmary of the present invention is not
and secendgavstto thtespenipostiemcinddemaoviog dd: Rintbb@i meplicator with the

at| on o rese L nvention. The
RAE G bR RS o ngadSPPBE RS A ER £ ofi ow - ror e
par trhe dbael s‘:émﬁ%a_‘?g BF %fgﬁrés'ehﬂiﬁ%rﬁfoh%@n&ﬁﬂt@ﬂddﬁ&ﬁ descriBRlclEh
DESCRI PTI ON OF The present invention wll
dlel@scrdﬁmlmhme&thr@wmdnm/lmmntaélfoepéﬁtﬁe)r@&@nt nscnipperldedigures and
then%eﬁa%{(gei%grlvwr ol lf{)ﬁe z&ér:ec;ter aﬁulalrlsy ex%m%flfy dltijlv\}]‘[?atlvx ernboglrnents
Figure 1 ill ust rat es a side sectional view of one
enbodi ment of the RFID tag appl i cati on apparat us;
tional view of the RFID
cat H igure 1; Figure 3
il ustrates a perspect|ve view of a book with an RFID
t ag Tt pfdsgniligvedfion RSk bt EdtleetygencdpRastRGnpageasic appended
the book; Figure 3A illustrates one enbodi nent of an
FlWSDWPQ@%@@f Yiuctugg isirpisaed toby likg pupgaledhropghayt ghegpeveral
el&j %g an end view of a book with an RFID tag of
g re Alnserted into the spine of the book; Figure
5 illustrates a perspective view of one ‘enbodi ment of
a p&tre! iyseratgp psideaedionabyiow of ene cnbedimsat ofithpREFHR tag
i cation apparatus of Figure 1; Figure 5A
apliﬁrﬁa 4%@%84& view of the applicator of Figure 5 taken
along line 5A-5A; Figure 5B illustrates a view of an
al t Efgvae 2 Vlkistratse ditoreseetiofal view efght REHP ¢ag apiplication apparatus of

Figure 1;

Figure 3 illustrates a perspective view of a book with an RFID tag of Figure 3A

inserted between opposing pages of the book;

Figure 3A illustrates one embodiment of an RFID tag useful for insertion into

books;

Figure 4 illustrates an end view of a book with an RFID tag of Figure 3A inserted
into the spine of the book;

Figure 5 illustrates a perspective view of one embodiment of a paddle type

applicator convenient for use with the RFID tag application apparatus of Figure 1;

Figure 5A illustrates a view of the applicator of Figure 5 taken along line SA-5A;
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Figure 5 taken along line 5B-5B; Figure 5Cillustrates

a perspective view of the RFID tag of Figure 3A
W@ea0aokuseo t o t he applicator of Figure 5; Fi gurBCBUSIV0879792

a side view of one enbodi nent of a bayonet type

appl i cator convenient for usé with the RFID tag

application apparatus of Figure 1; Figure 6A )

i |1 GguradBdllyptrgies ey plan algeéwﬂaf: cppedigrnpof thg applicator of

- Fi t d-¢.0 the applicator of Figure 6;
Fl@%ﬁ?ag(egéls?ﬁg\@gggs?%’e sectional view of the jaws and

the RFID tags on a liner wwth an end RFID tag

par Figir¢ §C sldysarates e defspertiveveew phide REIRdr@of Hgujeadds attached to

[ . ition; Figure 8 shows a side sectiona
ﬂ“V#@&E%@Qﬁﬁg%$§%7 illustrating the jaws in a cl osed

position, where the end RFID tag and applicator of

Fi glifgr6 ahavhosific giepgfede synboiengnanga bEioget tep©apihicaer

a side.secti | i of FH.qure 8 illustrati t he
cofshlenEres 550 Rl e MY apPidiGs avtieny St hRYs ana

pressed onto the applicator of Figure 5. Figure 10

i || tgurabssilastwicde pseptitoralicw pEthe dF1Btag hekigure 3A attached to

enbodi nent_.of the RFID tag application apparatus; and
th%ﬁ@ﬁ?@ﬁé?ﬁ%?@ﬁ&rates a top sectional view of the RFID

tag application apparatus of Figure 10. DETAILED

DESERuFT T ShovaFa SiHEsdcNoENTicNoTthe jevhas] the BRI tapswarmdnter with

fr ing traditional bar cqdes to using radio ..
an F?@%ﬁﬁ g 1D P EARH ST e e oo HEY 5 1 the open position;
address the limtations of optical barcodes. Wile
LneFQﬁmSSVEn?nﬁﬁﬂéﬁ@ﬁthﬁdmﬁhﬁF@pﬁTtﬁhghﬁﬁgdgdﬁw&yﬁhehmed
)as certain limtations. For exa e, bar_ codes st |
pogon, vdieft Be e RERD i gindserpHerteiidiigWRs aThPNRiZERPehRYy the jaws;
may be pl aced, and bar codes can easily be obscured,
ei t Fgfur@s shaleyd siié YecBibndlRienbf Pigatd illudR@ingaRgRwatand the end
whi ch a detector can sense the bar code is al so
RFER figmyonprated by thedaws angtpscsped onde dhe applicapisef figwe 5t o be
appropriately positioned for detection. Al so, because
bar Feageso ansratd £Ridexneas iev BELBther@atRainh@ of tRRRFID tag
barcode is susceptible to danage that can result in
applicetien primirdtas;land es. Lastly, nultiple items nust be
processed one at a tine. These constraints of bar code
sysFeiile MlRst-e WidestidmPlRwWAT thaRFID @dg%bliéé@fon%@ﬁﬁatus of
F'appaécatlons, such as marking library nedia.
1gurc .

DETAILED DESCRIPTION OF THE INVENTION

There has been a movement from using traditional bar codes to using radio
frequency identification or “RFID” technology to address the limitations of optical
barcodes. While inexpensive and effective, the optical bar code system has certain
limitations. For example, bar codes must be visible, which limits the locations in which
they may be placed, and bar codes can easily be obscured, either accidentally or
intentionally. The range at which a detector can sense the bar code is also comparatively

small. The bar code may also have to be appropriately positioned for detection. Also,
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One application of RFID technology is in libraries,

where a variety of itens are tagged with an RFID tag
wo eoopoesssele | nf or mati on about the item when i tPEBHUS2008/079792

checked out of the library o_g_vvhen it is checked back

in. Some exanples of itens tO be tagged in libraries

i ncl ude books, nmgazi nes, DVDs, CDs, VHS cassettes,
bemer baigpaesase aftereexpoped 0A19BE daispiiats e kegcads Ay susegptikle to

0

da1%n%1€er t"ﬁﬁtycaﬁ rés?@tbrﬁ ggtegt(?m{ gglielk o%aﬁi}é qfﬂtg)b? té(ms ﬁ'{uhtdﬁee%;rﬂcessed one
at &P, ffhgse denstydints Sf par dolde syRfdniy malgasthhm\amdbﬁmroler @rmfédient for

from a hox or roll of R | D tags and manual ly inserted
SOMAERPLICARORS, SHAR 33 RAR<IAg BTy BEaAvanual renoval

| ocation, and insertion of RFID tags in I|brar| es may

be SMEEpP mﬂgn@fwgﬁ@ trehplpgetin élﬁr%r@s JUrea yamety of items are
tagp R Fan TR g |12 ot Mo R e 10k AR IE SRS Sutof
thentebmarfyae twheedt 1s nhecked backfior Soomr eaampleepf ierhdtodre tagged in libraries

incfigiEopkS bt D e (it TSR E sog R idiossiid ol rap e
appreYiafee tit @ Aestatydidiethidab lincliyn eEdtiveg, b tHevitehhkah a library

tags fromthe roll. The process of renoving the
coliathes prebereblatindludRRITRE BYytagr Brevidusly, itheeRFIé)w@gh’aWdJelely removed
|nsrt|n itio chlnd al, RFI D, tag.is
o G571 S0 DB s O G R Bl el R b
Mdihl o ANbeatidh, aAdl rsé@ion b REIDag3 il liBXpe N FRy be\ci@de‘pﬁi@le when
with manual |ocation and inserti on, the qualil t¥
therf@il;lpqt;qglﬁﬁ ﬁglteeg@ehll hpwqurd@a%ym@gf@n wicthedp s1qy not be acceptable

is appreciated that if RFID tags having
Wlﬁc}%‘ggp@gfegﬁ&{)bth sides are placed on the page too far

fro [ | fifdl fi:

o N ROyl RS TG 6K
adlidsfreRigleDoh dgthi the frosedndedchbf theMRIDegsstafatihat @mﬂie)pages of the

separated and may be diffi| cuI t &g read. Sim|

bo‘ﬁ? obeREI fagy M3y bg Prerdks igdiviua bbcvfélggb@lblﬁa%lé%gsl frqrg the
rolf. hﬁhéﬁ@e&sg B efaahég%%@a a;g Hﬁmrtﬁm%@rl an@Mhnually
I'nsertion o I D tags by so unduly

inssttimgsiad cposmmlneg mcmelndharmlgbRFHbtalgFﬂ; D:ﬂyémj:s)no\m erp¢tsive and time
occurs ﬁhe RFl D.tags may not function or operate

COIFSHW%@EE qrge gol egPO]%Shey have been appl | ed to the |tem
t| onal

errin he RFID ta
us egn ﬁ(gﬁé(?%to t&ﬁ WﬁnsteHEVQ:lV%f?ﬂstﬁ n}alnufil O(fﬁglﬁﬂtanii H%‘?Fmon the
quilhe oﬁﬁéﬁlétﬁﬂg éa%hmﬁbch% {, vBs) WEh kil EpIEQAhedit 1sFappr601ated that

successf ul by an RFID readéer orinterrogator.
if mgehamwmsﬁvq ng bprredes RFY Dacteaigm the pagectop dayftamal the

bind il s JRHCRT B b e R E S on M Goapees between
which the RFID tag is inserted will not be sufficiently separated and may be difficult to
read. Similar problems also occur should the RFID tag be placed into the book in a
skewed or bowed manner. The removal and insertion of the RFID tags by hand may also
unduly stress or otherwise damage the RFID tags. When this occurs, the RFID tags may
not function or operate incorrectly after they have been applied to the item. When
referring to the RFID tags as “functional,” as used herein, including the claims, it is meant

that the RFID tag is capable of being interrogated successfully by an RFID reader or
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and/or respond to requests for information by an

interrogation device. Wth sone types of books, the
wheevdiosuged ncl udes a spi ne porti on wWith a spaceP@BEUSZH08/079792

the cover and the spine. \I\?VGI‘, i nsertion of RFID

tags into such a space is difficult as the space may

only be accessed fromthe ends of the book. As the
integrpgatqra gior prearep e ieadynctions] BEHY tagre éesrogatad, the tag will

i

o R R B PR e S i B el fifavare
and/hﬁrebpmid tatreqauasts fiddsfor@btian po&i intadrogathen &od@ss t o

books is sonewhat difficult in sone libraries, often

r eqWith suanétypegsfiookq thebialingiiiclidesianpictpaitiont Wil a ke

books need not necessarily be transported to a central .
betwsenthegioveiomdrs ipitagHpHEkTt m&ﬁtwﬁm@%%%}aés o gigqhya gpace is

b

O B By S oL L P SR s B P e TID e
hatxookadhhel & plecal thatcoh,aastdifificulditd §letcahe RFUR getgs amte tha d¢nldi af the

op%rg“%%i‘stﬁé%&ﬁ%aéh*%%g@‘ésﬁ%eﬁ@%tvg PRERE PEe Bk FrsaTer B Sapyon.

| e ROt bl o] DSty Grsom it ften re(iing a adder
to fé@&ﬁ liGY 'nﬁfyéﬂan@ ﬁ{a‘{\ﬁl%rbo%@&e%'d%t RagS@riff beatrzﬁﬁ?&t&f to arHeﬁtral
he spi ne of book. It can be appreciated that such
locahomﬁquRFdEtt@g nsmughd Tpm@ﬁqrdé vfll:lrbe @pplpelateyl thasf ai wsdértign device

i B P 7 e it b sy SN Wl v Gt o

differémllbcaiogl W tePRbraBd tHeOw @it idRIN d Ciattenhs PRMEPodkR A decreased.
can be easily inserted into a book for applying a RFID

t ag Tk #’fb@éﬁt iANEEh PebviRQWNRY M iMhERIcH pparstul, k8 apbliddtor, and
tags. The applicator should be adaptable for inserting

melttrqd@f@rag@rﬁlmﬁ RFHD {agp ﬂreﬁgrnbfforsaxzémlea nerticylgdy befwdsnp ORBOSING

pa%% f gtbo & < QL %n?onﬁl’e fsﬁlt%% of g%ooqy c?f be precuﬂgd appal

C
ator o presen |nve provi de

shdudd pﬁﬂmffaf pﬂojéer&ljppd)s’y‘tldﬁﬂg}ﬁ(ﬁgfgntﬂg ainhEIF@ptlag liic apﬂ’]ferﬁ)d location in
t he apparatus w thout damagi ng or causing the RFID ta

a bpgk Bt i mamsse ! B REHA LS Rrismop gth &oMohiolgnd thg applied to an
aplgfcg %erﬁﬂ%y 1At b%@&gﬂfﬁ@%@e& 1 ?f@b?%sfgf %}]!)plglﬁgqgﬁqb tag without

I ens assocl ated w renova
damhgng,rt&mtmg)ﬁr iRk Dpiag theURIAD tapd. HTHKH:]iphcamcblmtlhidfe adaptable for
items, Referri now.to th and in
msﬁ’é’tnﬁ%‘%jpéi"g% igtory ‘é%%e@éopsquﬁd‘n@ ynep 8?@ EBUE}F?T Herpps sprh as
DVI8Zor BB | PRE hiarARPAIAHH et HESTRRAhreYend! ﬁﬁi'eﬂﬂﬂ(ﬁ{ 5Vl ways to
The RFID tag application apparatus 20 includes a
tenuisillpgpply Ridnkgsitodhe apidmstor B theTapparRftis Bvithmyt damaging or

Ca%f)*fgletihg 3%\[;\@ Eag?tﬁ%?%%% ﬁg%o%gﬁ%ﬁéﬂ lozﬁlajt ﬁ]é%tlilgn?ng ?ﬁ‘et It)r%g%t Mvention

addresses these as well as other problems associated with removal, insertion and

Atus agphcator

placement of RFID tags used with books and other library items.

Referring now to the Figures, and in particular to Figures 1 and 2, there is shown a
RFID tag application apparatus, generally designated 20. The RFID tag application
apparatus 20 includes a housing 24 mounted on a base 22. The RFID tag application
apparatus 20 may also include a battery or other power supply (not shown) and may

include a display panel, screen or ready light 28, depending on user needs. In addition, a
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i nclude a display panel, screen or ready |light 28,
dependi ng on user needs. In addition, acentra
WEe@eeeso¢ or control circuitry 30 operates thRCWHR1008/679792
mechani sms associated with the RFID tag application
apparatus 20, as explained hereinafter. A slot 32 is
formed in the toP and sides of the housmgpé
cerﬁ%pmpwgr @1’0‘%9@§§ ¢iEuitap ) pR&fRtSs dretvaripwemerinyey aRocpted with
he D ta ]il h%g%tgy?@%&% Qﬁ{leg heRina HBP | A sRP @9 f%qred in the
suppor I I'n oné particula
topsanidtsédts eﬁﬂﬁzmolmng 24 phevidkg @ccteagﬁ)r |applhaadﬁs toattlb esdnaest RFID tags.
covered RFID tags 1004 nounted to a |iner 1002. Each
RFI Bstsagwil ﬁloﬂlgu&s Qemdrzah supplp deom éO l@p@lortadjrakt @000 &FAREID tags.
tag, as shomn learly in Fig
%anba%&e ﬁl@l%éﬁ%R&D f%é i dfss %f‘éwﬁéﬁ@?rﬁii RFID
tag§ "] e 0Dl 100! BN RPFD YRLlbOL ek t
%§hg@fﬁﬁgre§dgz %ox@soneagppﬁ?c t?@ns§“% e ro@? 1000 adjacen
R sa@ dh esiwremagplldaelg it & 1gnm¢sy7 -Bné&hé adtesivadayex ph dierfecks of the
reinafte The roll 1000 is s orted o ds, 56 .and
RFEG G RO greaEs POPTISEEN Hach VR b (g d0BEEnd B4R o0z
FoV e §pMRAtRnIBMBESI 160D 18R QWhesive d !1%ng ® ohly &1&\{%& ht eR@ained
engages vertical slots 54 in the ousi ng shown in

heginglice Phe raHd 00 paugpertadeamsiods Sa ged ﬁu&whtCh@r@‘ati¢ fordogling the

R@gttha&ti& 96<iat %%Serr”’t%tel%due‘f w1ét 8

&P rhaY REDC PRHLCT1 B0 O8N T HRe Tod2v gl %u?ﬁgél%e

vetltidsloUeh 54 hetha Fh@hshﬁ%lz‘ﬂ GRoRAPAFRukS2,28d pldieddsit@fionldd@ist the roll
is wound onto a take-up reel 80 which is driven by a

109 sathagis dogsanos pysiriofaie Fddigedoyt tog mugh mskarialii sks 82A
and 82B at the ends of the take-up reel maintain the
| i ndhe REDD tags 1906 padingr | Wamsnpullerbrough gherappticagonppparatus 20.

Thé glﬂ?}eﬂi@z 6}? lv'oﬂl%{ %rlxtg Eg&edfopdﬁpw&%gégﬁ?ﬂﬁegf"%’rggﬁf“&?ﬁ ga/n Als r§hown
in Figgts B ahgnrﬁaiﬂd@sl\is BQAraadB2 Bl at dfc dnde of¥hk Eakcagsred0dinaiin the liner
t he peel bar the liner |$ directed gver guide rollers

100gsingiapraligamente Tihgkengthhol RBID wgs omadiaptis gyidsdirpeeh the
apﬂ;dé&g% &n gmfderél?e% @@a%tahméwa Qéi'b‘al{j@(? sBBwRlid B {Iﬁerq Plowing

Irst jaw 7/ econd jaw /4, vab
rerhxata\h/eéirhle &Y IDpegB ]Eﬂ@d aathelpesldehr pbs litéras dirase oyl girinedollers 46

%g@ &g 1 omn in Figure 2, sol enoids 64A and
an é“ﬂﬁ? ranping the jaws 72 and 74 toget her

ont n .applicato mher ed bel ow. Se SOr.S
%3%& feBowids Eigins pe JEWé‘é%H@’iV 2¢ ticljchs hal gimep bar 18 and a
ﬁrﬁﬁ’a‘% e aheh sRAl ?a[w 7Orm&BId W ERGrasIcHahl QRIREd bbEtion, as
sol enoi ds 64A and 64B. Sensor 77 detects the presencé

exphingd REEEDaftay Avshawngadygysosgi solamwidsiddr anddidd provide for clamping
74, as _expl aine | n_addi t,i.o

thés]%\\gzg\ﬂz igu?]c? Eﬁj &%eglgr qntg a a@ph gqrgﬁ%?ot%ﬁrhaﬁ CXB agﬁ:glbag(’gxé BSensors 76A
anE&NAR A6 ctithe prek@RE 0F Badhiall oftan apyslidRfor hdndtetr £3Qb4Akrolling actuation
of the solenoids 64A and 64B. Sensor 77 detects the presence of a RFID tag in a ready
position intermediate the jaws 72 and 74, as explained below. In addition, as shown in
Figures 1 and 2, a retaining solenoid 62 engages the liner so that an end RFID tag 1004A

may be removed, as explained hereinafter. The jaw assembly 70 is vertically lifted for

RFID tag separation by solenoids 66A and 66B, as explained below.
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may be renoved, as expl ained hereinafter. The jaw

assenbly 70 is vertically lifted for RFID tag
waepanetsson by sol enoi ds 66A and 66B, as expl aPCiEUS2008/079792

bel ow. Figure 3Ais a schemat?c diagramillustrating an

exenpl ary RFID tag useful h the RFID tag

applicatjon apparatus 20 and the applicator 200, which

i s Higewudsdya pricrgtie dgaran jlluseriow anrxgmperg RER tagquseful with

KR Ot A SRy LR o
detaitbeloma. Figlmas\veis an ®FiBrtag Y@Riswoli ambhtEn@nt0d6 ndus theetudveted

oL SRl O goH ST St PR S5y B

RFPIB aﬁteﬁﬁﬁ%éﬁi)@ué@al Ghe hﬂteﬁﬁbﬁl ®AQQ Ql'eE'{%'aSHy &ch@tléél% &A1 nﬁe%rated

may be |l ocated on a first side of rate
mrand(ICiﬁlQOﬁ pl&l@(f@rrmmﬁ/a blep] @casubdiran 141G elnomd cgibddingdnt, the

an G {0 T Rl b i SRS U 6B  B e R g 1088y be

lockfidbg a0REorRl sid®bBsubitese PI10CMAREOVRESfebdfbin®hBNElectrically
t hrough substrate 1110. Alternati vel y, In the

coynle thetantenag 1 @tbied Crabin | 0G0rusingranson anoro U8 ah arobQvehsithat extend
thr0EPs ‘E?%t?ﬁl IR uov%‘l D8 ARy BEa AR 6 ifienna 1008 and

|rm/vae

1C ChipClWi0b iyayt 16&2@65(190ﬁ/\4h% laaﬂne Ridt Bf twegtrd0410ni blﬁp 1006 may
identification and other desirable informatijo

inglygdedprppere ar#%iorpql@@ééyswcsmﬁvﬁ@gl REH:{agd @0 fhuamu? kientification and
otﬂlef‘g@sﬁrfaﬁg%fo ailf ﬁ%@?et ah& fb‘&@& g&rﬁa%ay? 5@63 Bom th

ornatlon errog t|on evice and to resofve
interosdatipe hardwesy) Irdspogd forreqmemsl for mtfcmrtaags by @8 paadogagioh device and

o RS TELSRH STAER o RS P 1008
sinRUAHEAAR) (\RontRAALI dith 1018 thilf B FEBAdrRINCSS PErkfhahds @1k,

i nternal” nmenory as opposed to nerely reading the
reaidhiote rwammmd@rfeawpdanhg Jhe ihformhigon $tbugdtin an exernal memory as

a te 008 inclu strai ght antenna
onERgnTe b g e n oL GRtERy Ol oop segment 1118
di spoaedl@rasidRsivodifent lahfennh N 008 hRIudAOL gﬁal mlté‘nh@ degment
di pol e antenna may be viewed as a straig 5

11 Hnewiptes taiatdendessiye seaprasament1lilgd 8 slesgestd ont srumtgqﬁ@ 7 bleﬂg niaether
WO}&%Q}O ([ﬁ%dl (ﬁ@(ﬁiagﬁgﬁa% a)%ﬂ'é‘%,rea%g \a}g ? Istg% ggto(ﬁf;@ gr cnna ngﬁ loop

sedre@inni tRisdletn Strhl@hﬂ@gﬁi&ﬁm Cl&l and g sed@ieasi 1i8aMgy be disposed on
sputtering, etching, photolithography, masking, .
Sutﬁﬁrﬁwthlﬁg UBIAE 2hK ef p viicty phfabrigationgeeniags Brestiigehsmical vapor
t r
delildlggtho e uglrll% %Qc% &fﬁ@gfﬁ%ﬁgﬁaﬁ% erRa}sg % ﬁltll?tlﬂ rngrqnhé'lilﬁé An one
prafiaveeivanbodihentREE Bntzaya b@)Scie nbm@maﬂtotapempsemaﬂnmlirm high

freﬁﬁ%ﬁ{z ]({JEI%S E?ﬂfﬁgf tEg pa%?o sopfecttnrl]r% rHao(\jx}e%ers ecl%l*tllb may %e cor?fs gured to
operate in other frequency bands of the radio spectrum, such as high frequency.

Integrated circuits suitable for use in IC chip 1006 of RFID tag 1004 include those
available from Texas Instruments located in Dallas, Texas, ST Microelectronics located in
Geneva, Switzerland, Impinj, Inc. located in Seattle, WA., among others.

In one embodiment of the RFID tag 1004, at least one layer of adhesive 1112
covers most of the substrate 1110, IC chip 1006 and antenna 1008. In another
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Integrated circuits suitable for use in IC chip 1006
of RFID tag 1004 include those avail able from Texas

wo pEvioeusent s | ocated in Dallas, Texas, ST PCT/US2008/079792
M croel ectronics located in_ _neva, Switzerl and,
Impinj, Inc. located in Seat WA., anong others. In

one enbodi nent of the RFID ta 1004 at | east one
cmpadigienbthaihE fagd 004 ¢ould glreriacndist sespnd kgcisefiidhesayeeon the

op%dlns%tg ﬁléi!re egrrg& dﬁ%%tﬁa?@ ﬁﬂ%@&%@ﬂtggﬁs cdcageu with |adheswe on both
sidesof thd eagas asxtolnfdr Inyeing bttwadh adjlavalt pagdsloé adbppb st tn@gazine.
Sld of t trat An. RFI D t 004 t hat. |s coat
%&H@%ﬁ%éﬂﬁﬁ 4501002 & taddossd if eS¢ Bagen & patigaion Sreaﬁleﬁa
1 1)8‘76%4 FREID YRR I\%Jdlﬁ&?mpo@é‘ﬁﬁt%n&f ” @o Q0 40

magazi ne. One suitable RFI'D tag 1004 | dlsc?osed in
U. Sln &t earticubphy swimt |emb0$@me|nafoerphc1a11b8 TOT@Ks ahiRRiaPazines, the

anegfidh Pt sy R PR iBnar REhit s S ap e bese figotate

bOOk«‘?@é@ds ARIOAZ e REFom At &l AN RO NRsHARG amohbqag hoo4 40L8ed to
are designed to fit within a rectangul ar-shape

an giiisds. rlattlee cxpimple efsFiguigpd and 4y e getirdoriata) kool a& begk includes a
CO\I7G|I‘| u%tlﬂeagnld na,gqlurahf Fﬁa&?sgs O%gﬁlg%zt)f%c agd (anrvte? 2 25 tﬂ goaver. In the

exdraslks ilTB@atbd OkKF 1g{ﬂ1fé|3UR<F$D BaCI008Is pRcS&PWRIn&dAk @n an inside portion
plurallty of pages. Cover { be a hard caover or a
of sng orchaiRpen JdaceRigPaganfitceButicr [Sditaren rsgr PIHNEPile Bogk where one

ed%g,’: dfRabR8e %ggﬂuﬁlﬁy R @%%e? o\fwtl{emogk ROPKAM @B hd H]%Hﬁ’l% of book RFID

Ion o pl ne- or ween adj acent pages. e-gutt
tag K00dris plaeal inelas gier nearahe $fiee Midtb& budler RFidntag d0€ ol be
ch of the pIuraI| of of,. t he book js bouynd
ataGHED 1 e TV OIb?% i r%ﬁ%mnta&&%@&g?ss‘%% R
apﬁl%tl&yfj&@ibn Q@@ Bf{h%%%)ﬁll%aﬁ?r 200, dQeriheak mﬁg bBat 391040 0br

may be attached e inside portion of spine or
exdyaploeRi Dadiz 4 68h mapalgé@de\mm ahﬂht:shee pplyemzr orepy bothesidesrthat may be

rtion 202 of. the a tor 200, described in nore
a“%%?gﬁ?EﬁéP@ﬁPrbﬁweQ}%ﬁB P¥EPD tag 1004 may i ncl ude
an RO iy L0043148 dirddhsRINE i a b heStiafl @Sbd hdth cBR¢t AR not casily
attached to the spine or between adjacent pages. RFID

blockef fromanaisrrggstivnsigngbby Higthaad ppothehodyagritad amsriont rRF ID tag

OPASEE B A P PESS L AL KB TR o

or o

of fithdoft rﬁ@stb@@lés haal ool Gtith reladvelp €swphgest A8 d3kdriBetl aEO\teQ RFID
be pl aced covertly al ong the inside portion of sp

tagd?l%%i@ awigrsof é&ﬁéharbb(bm@ ({pssihaneapREqypty L %ersfé@ss)sand more
4%?? 9%%199%] 1@&%{ 7 Rfeh bhd %nTRe lﬂ?éfgragly"ﬂ &{g@églegsn £n

ess an appr oxi mat el 47 nc
app'['OKmamlgBenmb I&FIB tug HQ0# lofs allesgh tli'ataperﬁumﬁl“dﬁdag\l!@@ﬂ to be
: m)reéorefer ]plth of le é
interrogated even w en a han of'a person 1s p ace over spine of book. In other words,
the length of the RFID tag 1004 is configured such that an antenna of RFID tag 1004
extends beyond the hand of an average-sized person holding the book by the spine on or
near a geometric centerline of book, thus preventing blocking of the interrogation signal to
RFID tag 1004. As described above, RFID tag 1004 may have a length of greater than
100 mm (approximately 4 inches), and more preferably between 125 mm and 140 mm

(approximately 5 to 5.5 inches), and even more preferably between 130 mm and 135 mm.
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approximately 3 nm RFID tag 1004 has a | ength that

permts RFID tag 1004 to be interrogated even when a
whamdoefse@ person i s placed over spine of bookPCT/HS2008/079792

other words, the length of the RFID tag 1004 is

configured such that an antenna of RFID tag 1004

ext ends beﬁ)nd the hand of an average-si zed person

hol &FHg tagh O Wgery Wh?h%?f‘éeparsr?é‘ cdestiopicriakel for lg%mwrbpurposes
t
suc‘hﬁeﬁ ef?{ %dl]g?tln%cagﬁg ﬂﬁ! %Yﬁgg&l{%glé%lup%{gf (g}gglg )u?lgrmatlon for
th&ﬁm@kﬂpcﬂﬁmﬁm&m@mﬂﬁﬂﬂmﬂﬁymhﬁmeo&mk&ngﬁﬁam%nghébtemumhan
I B SR  n R0 A (A Btk LT pedOpgimay ghobe
1ntér?dé§&?&i)bl¥ &nd: 13%%%5'{9{ erch{e?g @ﬁ@palsﬁlaggﬁél\@%dééode@ﬁﬂoﬁ@gaders and

FI D tag may further serve as an
shaf eedaro i ellcatyelditionnl inthemitién.cattharghdiFipose d 084ichFigsres 3 and

4 i% ! V‘? oalé ﬁﬁ?dnt)q qﬁlfgﬁéﬂ?(:,rgg hg Ea%f gq[bqtrﬁéélrtgeg% cflefagte heg %hi_c?e%tthat may
be IdthRU AR bia8f, shélfashapiazfies GlIBE 'IaﬁtcgﬁnCDE laR@DVAD.

and/ or status information associated with the book. In

ot h&igWib dsschRpMID cdlagam@ustmlylg anM IBéag hOWr atisglhadele apyarticle.
lec?t }hl%tlre 3n %h%rart?cqg El u%ﬂ%treg ?dﬁgm‘e 1& a 03 o ﬁﬂ ﬁusgra{edae%leooﬁiment

‘readers, and s ers

RFaDdzltg 1(DIT4€df Hig\fro B AES 10eBted Alithivothg RpiRkloPa bagk. 10Rdg@fer is an arca
gures 3 and 4 is shown attached to the book, RFID

ne%raﬁgmf@éaherm,o prehesg Pnscrien of sachiaidhe plutalisy elpagrnet thahogels
bo?tggl?%ogtge %%ﬂdﬂ %{?Dswﬂaﬁﬁir'béﬁj pgxggd(z:fh RS uttér 3@%’ gﬂrl% ?Rlne of the

boM&Iustratlng an RFID tag 1004 attached to an article.
L|k ure the article illustrat

4
Ror%mg tp ﬁlée PIETSHE VR &%%a%rﬁ@ﬂid”hgﬂ@ ) %éfeﬂféb%to an

aplﬂfca{:dr BN iRs3torl Sitd PE&IEON éﬂ%(ﬁilﬁl@ﬁ osf fal sﬂﬁalﬁé aﬁplQ@% is illustrated
The gutter 1s an area near Splne of where one

in Egge of Tleatist embpdiencept af @ dpplicgbr pagnaédloftypehee)pboajkr 309. The

t h i. ndi f book IDta
paite Biog oPheted g i adiang R &P jshiok Pyt O 0 g handic portion
20ACTRE PAdAtk fyPe hfiRicRIoRS00s deiaEd tdiRsert B 6B iatRahdsIng 24,
tags are pressed onto an applicator for insertion into

sheyvipindiigureh & asdB owhivh epenstto hoth the alde end sl tpe af e hogsing. The
slo't gi Etsow%tg ‘r?’grl ﬂg@eé\ﬁhggﬁﬁ? %ﬁgnngg{ ga{iczilg ‘g@iﬁ%ﬁ%’@%o% ng gbaye.
Lgf?& %ﬁﬁ%@e} o cezd0 Iharal ltoua({j $t%?a ﬁli%‘g%% (%ﬁ l %pg%f(j‘%rgr ?/rﬁlgn 202

an@pplktd ﬁtg@ﬂtlyZﬂﬁn tlﬁ ba&&amgsraige 206, ds g ktated HiQurs 56t TBR pldtement
shown in Figures 1 and 2, which opens

the housin
Provéras é@wnfqﬁgorspﬁtée awéfﬂf hepplicfor2HA ine §as hrpk brrkccsiapposing

%&% f&‘é ﬁl%ﬁ?éﬁ&gft]gg i (%}Qd 304t 19 hdeh H¥ERRAd!IE chyPe
ernbodlrnent of the applicator 200, this placement also provides for aligning the IC chip
1006 of the RFID tag 1004 with a specially designed recess 190 in the planar portion 202
of the applicator 20. The recess 190 provides protection for the delicate IC chip 1006,
when the RFID tag 1004 is applied to the applicator 200 by the jaws 72, 74 of the
apparatus 200, as illustrated in Figures 7-9. But for the recess of this embodiment, the IC
chip 1006 would be crushed between the jaws 72, 74, rendering the RFID tag 1004 as

inoperable or not functioning. Prior art applicators for EAS tags, such as those illustrated
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A RFID tag is placed parallel to a bottom edge 206 of
the applicator portion 202 and spaced slightly from
W@ b@dbotssom edge 206, as illustrated Fi gure 5cPCTOB2908/079792
pl acenent provides for |nserﬂ%on of the paddle type
applicator 200 into the book ‘bet ween opposi ng pages to
“Blace the RFID tag in an aligned position, as shown in
m

ek No. 51833 g obths oMM e hattlefTapeldt Applicatien Systam@]1 did ot
ool PRI SRR SR BAS UL PR ALY oy ver

appledas apdl@Qtarn Thie mls aoatecpaatyl mmﬁBZasaﬁsduIMd ab@\i’d detAS

0. The recess,. 190 provi des rotec for e
i} Reipg g eﬁfeﬁrom@eeﬂwm@ﬁﬂ PreSPRAE lﬁﬁfy klfé@?n}egah may be

sul?@c%d &L HQ%H@:?\Q th&ﬁtr@[{deagg HHRYEA S Erdriads 1n%§eragl% o?hot
7-9. But

he appara us 200, as illustrated 1n Figure
furfcopninge recess of this enbodi ment, the IC chip 1006
woul d be crushed between the jaws 72, 74, rendering
t he PRFfe@ollya@le RIOD tag isi spaqmelr@mmamly rshghtfyl,lﬁn«):ttlithmlbo‘t‘g)m edge 206,

Pr t St h t ho .
sugh oy e sAR a6 KT gt Dapkg B eyariblgr R DRRRFID tag i
abfg% bl BostERRUMn AR £ad iRul¥SdaRR Bodklordctyv&atad E!g?rgc)f)ages.

about what kind of pressure or force the EAS mar

experdeacadanhsn ﬂmﬁxte\%%xaﬁﬁies 8P|h6\9 tiRAREdsE @D@ﬁﬁy be formed
Thi s was not necessary ecause as di scussed ab ove,

on thvep | EAS prioe02. Mthylrmﬁ@geoéss 180 nmoydgfemia! int the namlal of the

plefPERilip 09, o ferteMeshds TG e dT EdR T RbRS: T oy R femed

by @pplg}ﬁltg that86411400 08 Ghe _@aﬁr%at&maozt heis Rithihgd agap setw@acﬂlé
downwardly slightly fromthe bottom edge 20 such

maf el W\li%?@rpf@‘ﬁé%ﬁhﬁ geqeﬁ%el %QF IPoeferglyt, heampeio, usedio form planar
po&f&%%b Gnd hﬁ?erledflg(ﬁﬂug{c udesT &rﬂ: !:%d}}]l@tgve t%}%lg i\f%r? ﬁfoeferﬁblg,rplanar

troned even e gu

poﬁ@hme AnddjaasRht0pagssts dnlguf G- &ﬁdactdveﬁﬁatelhhlstsNbﬁicenductwe
t wo exanpl es of how the re%%ss 104 may be forped on

mMafgR qurgﬁ%ﬁferablﬁt PigpPHeRsions wyith REID:tagpbecausedtis didigulids
1nt%‘f?éa%ﬂﬂ@qc| p@%ﬁtﬂ@RF’f}% g{gk @Jhe hettQ s b %gﬁ%erﬂ?% LdRR B2

ernative as | rate I gur recess 190
maiaial) yudhars meadalb \Exampleg iofi gultaﬂ»ieelmnactondﬁﬁn@nnatblealp fampdanar portion

ion 2 thus formn bet ween the nateri al
205\&51 Waﬁwg@é&gpﬁgp@&% P14 TECer abl y. the
rlal or.m pl anar . port.i on a terlal
400 FlgiEests %é‘% @8 il amarivarel Ofﬁaweet of planar portion 202,
whefetheh 10¥tor pbe ﬂﬁ[ud@? hkbQRd %&%s@mmﬁ% de%ncﬂl%@ess 190D is

consi sts onIy of non-conductive material s.
lochisd-dergeidiueiosie thetfasti ra¢®s,ais dlystrafedr Homevémthe second recess could

oo FRPsH FBOATE trite e T pheciiot RESRer et e (i g dueh
tha®h @s@GhACRRLith€ ssRSTURE hpficator 200 when inserting it into the apparatus
20. The applicator 200 may also include a plurality of recesses 190A, 190B, 190C on the
same side of the planar portion 202, as illustrated in Figure 5. As mentioned above, the
recesses are sized and placed along the planar portion 202 to correctly align with the IC
chip 1006 of the RFID tag 1004. As such, the IC chip 1006 may be placed at various
positions relative to the RFID tag, or the RFID tags may even be staggered along a roll to

provide some offset between adjacent tags. Regardless, the recess 190 should be designed
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materi als, such as netal. Exanples of suitable

non- conductive materials for planar portion 202 and
WOorea0e64sh6 400 i ncl ude plastic or plastic | am ne@EUS2008/079792

Fi gures 5A and 5B al so |IIusf§ate an alternative

enbodi nent of planar portion 202, where the applicator

200 includes a second recess 190D. The second recess

mtq apirhicator 280 & edragtly ebign {hedbsdinstlO06 pa thq REID tage Q@4 pragided by
Jg'gat bl ts¥oed th'a'Px\Oﬁ %\%9729 65opde (GRARS t&%ﬂl;‘ﬁﬂ%&%m tag 1004

opposite a fromt rstrecess.
to the applicare 68 sthe surdar\oé thegatvs SACH, dbabt @nusaro ¢omyact s/eth or

elther Sld i t he applicator 200 when inserting it
compess the Eﬁh(gﬁus 20. The applicator 200 may also

|nclude pIuraI cesses 190A, 190B,. 190
¢ he g G Ai! Lﬁ%@teﬁpaﬁsrr cTpRdimERf of e appdicator for applying

RFIll)lté%t 5 BhRAbel eg)l gg%Han : -pl Cegﬁ??b@ﬁﬁﬂﬁgpg}‘%dlé Sition 304 and a

recesses are ong t pl'anar “portion
blad® potton3OLr ebich ypreﬂ:riag]ry imﬂtldlestaltechy(sucﬁacq) IhGo6cafsey, fites preferred

thafne gt Bag TR R EY b e et e Ppl S5t o e

bindiHeD HRgScHBYs, SNERFI® ta5t a0@LhAL AL #plied to éfdy one face. The
provi de sone of f set between adj acent tags. Regardl ess,

adhdseverfeaedaes i3 pOssdaghinsivbe blade gn@@nﬁ@a d plen@m&b RF200ag 1004A

adlaeg%sctg rtﬁegt\(a;lltdla}y %1%@09 n#éltc] 2){5 léig r@? i %gsonﬁoég ?o V&E% Ho?-ﬁta Lsurface
of ﬂl@\{}@wg 22 a7 4 oMBwbagehb @dhdsﬁe@@@tb&' sidbef FﬂémIlDal@g 10@4% has
to the applicator 200, the surface of th

suffisicableckiapes tp adhsre trntha bindigie of the b%nfﬁﬂéf‘égh%nﬁée bk@d@ ﬁ% as
PP B 50 B AR PR s
bladp pbitoat3ol ndHyhe iAmpled datd alic P dfithd biekeks aasHoamdind1G. 4. The
bR Epiiaass teatkjre dienare s piv Copoudbe epd of et 32 dhown n
FI@S elf gld 2 dAg[n?ctatJr Reo Risb %él@&s 104 Rd0ENE 1%‘5%11% ‘PecteE’SGI 90 was

bi ndi ng and not to the book cover over the binding.
defeabed incelatiseship toheppREILEY I(H)g:ﬁ)oié),(}md maayencldéies ploeality of recesses

1o PRGOSl et oG iG> pdFefEe b o v SehFTBete 1004 s

aligicdByitias tHeQL4As A0 &Y @S tckOtht M€ chPCdi¥ing WppRGBoR bf HRRFID tag

| ade 302 and does not adhere to the non-stick surface
106yt totthe aprdieator 30@yred ilustratedue Vigure 6Me adhesi ve coat ed
side of the RFID tag 1004A has sufficient tackiness to
adh&céerting nowe tchmdrenZ; tofantbieepbrsgiatedrthattibe ralhHI9Otimdudes the

RS 30T R SR LI e W s e

100DIstdiRbted Q?ouﬂﬂ)t’heﬁ%el B&0LE @elp%%?arﬁﬁé%n&@ ID&a@frob e liner. Each
book, as shown in FIG 4. The bl ade portion 302
of thedrDtagmntW4timdlustpisd zosepaerteriompihoidjrcenhRFHX trgpbutttheRFID

tag§ ln?agl b?éQadJ a%gﬁ%e allother. The endmost RFID tag 1004A may be separated by
peeling the RFID tag from the liner and providing the individual RFID tags for application
to the applicator 200.

In operation, the apparatus 20 is loaded with a roll 1000 of RFID tags 1004. The
cover at the top of the apparatus 20 is open to allow access to the interior of the housing.

The roll is simply placed onto the guide rods 56 and 58. The end of the roll 1000 is then
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FIGS. 1 and 2. Applicator 300 also includes the sane
recess 190 as the recess 190 was described in

w0 2000064506 hi p to applicator 200 above, and mayPCTUR200€079792
a plurality of recesses 190_?% di fferent |ocations
al ong bl ade 302. Therefore, e I1Cchip of RFID tag
1004 is aligned within the recess 190 to protect the

fed qut érppetotheigaigicaphhrs 4at420ndsR. The pre tpr 08 ds sinlghlytremeyyble

. . h . : B .
o 540y 300y 50 PR DR i SHLEGT O
recl1 80,0h¢ pedl bae®) ishescREd Oy bageed Gd4oHad 4annéABNdEicnRRd fxel bar 60

. g 1004A ially on the liper 1002 as the |iner
is i i, BieiupLGe Walstmepeﬁgve{_ed 857" 1BO°RLOHBF peel bar 60 and
bet?&ggfg 'ﬂ%t @e_nroﬁ_gt:s :24taﬁ9 46! QTohbRE ih ENRFe I.Ea}ferbnta‘;?g Eﬂaégrjoﬁﬁb&) is

47s T1lustrated as separate from acent
attiREk Ot thg takeutp teble80RBI iyt cfgsnumeber bEmathods ditie vare of the roll 1000

. anpther. The endnpst RFID tag 1004A nma epar at

s 5 R o7y PO TS AGUR S Y AL g BEBGHFoaE

aligdiferit iYinehiddd U3HthPdisRE82A @hd 8PR! Wi tRrd101 J00&has been emptied,
applicator 200. "I n operation, the apparatus 20 is

thel lowd partian tlR0Z colbictedmabde ke REIE] 88 grayl@ogmoTebansiogeycled or
at the. top.,of the apparatus 20 is open to all ow access
OﬂF%N§%§EP%%grior of the housing. The roll is sinply

pl aced onto the gui.de rqds 56 .and . .The .end of the. .
Por 1 a8t Pt el H i R e R Sni iR & Plsel Pgion so
thad theabl 1480 isThe oaalil Brren@thobtSREID @ahby4 A enmmwaided to the edge of

t hrough the bottom of the apparatus 20. When the RFID
thernegl baato8r asaihopa in Eipurey7 + Hean kg appypcipted thagthe wejshtadp placed so

e R TobER AT Bat 0%} P bRl TRl or e ot

1006t "Ehid'dﬁt)ceit of ti W{Si%ht » f)lgdid@v lﬁflrsistaimee4 znldregénjf lélhﬁroh Efﬁirr]n bedr-rotating
et ween  t he gui rallers and 46, as sho

and %@3&@%@.mqqhén@ﬁ%ﬂofﬁﬁwgorﬁout Fanjbpiyesiatid tiahsiih i present

invvtchﬁgor% AEpPer' 168 :ald@e?—l(c):g ¥s Iﬁﬁﬁtag{ed%yglg%ﬁ% btoTRY Q_@gaﬁrlcin-g}ﬁe roll

th of the ro O 1s prefe very precisely
thermidltlf @fodngrRIADwag hs detegtedbythie sensot A7 vohibr tho segply of RRED tags is

li. i i.nt ai. by the. di sks. 82 d 82B..
R R R A A P e A oG A e
sin§fdé hl%ﬂfo@(fopﬁlp?%g REB HBs hf€malai Reroliamavestopitdension.

t
recycl ed or otherw se disposed. In the preferred

embadisiBRh in FRErENhOhind-N807 Bl dullkd BL&ahd Yed1B8r & in a manner
starter portion so that the roll 1000 is fed out until

sughribatethel esknosRRFID tagyl 00804ia ped edavanten the lingre 08d fecavpe the
) 6 ' Ei v |
o35 5o R e B a5 R o e g o s

en@pl tRAT proehtLihg agRvidhe ’RItDHteg PG BEndifetoNl IR thSedius,
slnPIy‘rests on top of the roll . .
while allowing the more flexible liner 1002 to follow the radius, thereby separating the
endmost RFID tag 1004A. It is also important that the distance between the peel bar 60
and the alignment bar 78 and the distance between the peel bar and the roller 46 not be too
great so that the length of RFID tag material 1004 does not loop outward away from the
peel bar 60 and misfeed or misalign. Additionally, it is preferred that the RFID tags 1004
include a stiffening paper or an additional polymer layer or thicker substrate to assist in

peeling the tag from the liner in that the stiff RFID tag is less apt to bend around the peel
bar. As the endmost RFID tag 1004A is peeled away from the liner 1002, it is positioned
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1000. The force of the weight 52 provides resistance
to prevent the roll fromover-rotating and feeding out
W@ owoMeuske material . Therefore, it can be appr eRCHUSW08/079792
that with the present |nventkpn t he proper rol
advance is maintained by thedrive notor 84 advancing
the roll the width of one RFID tag as detected by the

intgr@teglite thy jawini3 end Heangygsprojeddty tm:msmab% Asthiseosttionndg
onfI50 20 RSII RN SRR} Bl AP T S NS00,

Tht agsoaftdetestnthaipnésaged d’f&l RBID tagndé thepiotypeid ¢2ein actoated Asclamp

sh in_Figure iner 1002 uIIed over the
thefg%f\@ﬂ%%g Tlﬁtggalnlemgf Oéﬂt@ﬁmtﬂlﬁ%?m{ o b @ﬁﬁa tag
|1 S eel e way rom e | her ecause
RFI D ?a@ph@%m@m F Githgh2 Q0 %OPnléﬁnseﬁfﬁ&qt%lphﬁz Blﬁerfrﬁelate the

[
B Bl MR B e gl oS LRF 78 TR oY Bl kAl 6B
detect thopresdree 0é thetrppliedtor 200alr 1360 iimthetphepempostién elxﬂiel adagnrnent bar
| in r 1002, to fol Low t he radi us her eby .se ting .
78, e RBale e FTEC S A PrORe v e NS aP T dbtt S Fhgids 644
and BEB diSicanesl thetose e E@@ 7R8I 7 aTh@@el@;n gidvirethahbersithe
bar 78 and the dlstance bet ween the peel bar and the

applisitos 200 6r i’n@ﬁ touéessdbe qméla@tos t/llyragrinstibe ralegigmmt bﬁr Tiazmbe
te r t
rnoglggl e so léiﬁ ggél Zlg garn% anéérrnlg\@ kg“éﬁ ga,n%st the

applicafd @{eefmee doo basod el ﬁi%hﬁkdlag%helﬁ% 7Rl aai easa;hown in Figure 8,
stlffenlng p1$er or an additional polyner Iaye
wherg th R&Ww%gt ackose poEa). sYhen th@déW$ Ayt hag bre% grosed, the

bR oL PBl s B Bt T e Ty B gl Br e
verliofibaldnside &6 Aad caBay fifedamdithen the péfer, X BOZrequiting $ess separation

05|t|oned|nterned| te the j and 74 and detected
f0r59t0tzwé1 G R RTHS tagafbogy Ve JEQR .ﬂtsfﬁmem%%p@aﬁ yetigalapotion lifts

the éﬁwscﬂéééﬂ‘tﬁfﬂ b0 @lith%he %ﬁﬁﬁéa%? FneRIRE AP0 (BFnH ol ar%a RAD tag

ppl 1 cat or 200, he sensor 77 detects t
108 slemped dfercabé?ﬁ’b@l t Rgriggidhe netiop alf elvsing th2jams 7@(:1741 anceduring

TR e G BV b R348} by o e

resiBIMREof tRist ENC %QQJ i9 Qaﬁﬁﬂly ﬁr§tebt@§ %51 tiRteb & 996 bR Ehega%phcator
i ntermedi ate the 72 and 74 and engagi ng the

206y T@mmdmosbBFIH @g Tﬂ@éAdp)ilfte@anctmg@teﬁ thargstagghe RFID tags

1ofFAFih shefeBERTT Bl dnd SRRy RS, Bt @8 fsgoty 70

haﬁbdéﬁhﬁbéd ahd efc ahaeet Rlolrm Qf 18094 epRIrdtyd, ahd ﬁﬁﬁﬁsembly 70 may be
applicator, the solenoids 64A and 64B are actuated to

opgicdde ralppse thnapphicatainember 2pRer 480 avjthahe sinaratoreRHE) e 004A
it l |

ol 8 BRRL G RLA0% 0, AL 9565 H0R PRI g

apidaaen D0 sr HA0A BIIEdtaBéI-Bp edch AP s tuhred dydiosibtdriBY B paldthe next

1004A agai nst_the
adjacent RF Ig tag 15004 into position of the endmost RFID tag 1004A and detected by the

sensor 77, as shown in Figure 7.

When the applicator 200 has received a RFID tag, the separated RFID tag 1004A is
positioned near the bottom edge 206 of the applicator 200 and extending substantially
parallel to the edge 206. To insert the RFID tag 1004A into a book, the paddle 200 is
inserted to a depth between opposing pages of a book. The side of the paddle 202 having
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appl i cator nmenber 200 or 300 and internedi ate the jaws

72 and 74, as shown in Figure 8, where the jaws are in
WO b@ob4sse position. Wien the jaws 72 and 74 hB@/BEUR®E$1079792

closed, the vertical solenoigs 66A and 66B are

actuated. In a preferred nethod, first one of the

vertical solenoids 66A or 66B is fired and then th

thegR IHE} tag tl APEA @Eléftﬁdrth@f@tol ip pecssadpgpingi e of ébecleag%tomnply the RFID

o IR TELR AR APIAREY LIV Dfy LiggTate T

insapiphiappiratus 28 phevidAF0r xapld;B@ﬁ)dxancing Mébaa@taad fotFducklngnd casily
004 cla ed h et wee ring.the motion of
apRly gt ?j”ﬂf‘h f%orbbﬁw%g 955 T IR e (@podls beakandn

ali %lfﬂe th%gomh\?ltﬁ% ?ﬁe%ftﬂ?cgbo%goélA by the jaw assenbly
the rest of tags, the ICchip is

car t
pp ekt PR RE SRl So B SR B e o o

sulsstrahtigbpaorastedk surfooe, tsh éhat &E:tdiﬁérend:feinliﬁd ﬂdlteagsne]sﬁ)ﬁﬂthe surfaces

ld b h in FEi
wilfRalilefihg pdfptin AeseiBr D T DA e s PRed2aRd ¢ RIS paddic
aplﬁ[b‘aﬂﬁ’ 2b0 BFbIRdE a1k AA06 2Ra ‘Tl%h?ﬂle abPcakcHo ﬁ&%ﬁl@’@sl ch tKQ book.

be opened to release the applicator nenber

may
In @8@9 whictdin theeRSbpagat ¥ IREe aJiheag/eE@phml taply @d: suclf:e ﬂ@ttdade 302
diffe
or §8fich i fArtia @B iETuds 1y TS E FardGe il npHelifive coutea
side @€ theGOF DStaf ) r MeWleRy, thé BoMrBtidkr suBficd Of thbljdws TPeandeMt prevents the
adj acent RFID tag 1004 into position of the endnost

Semmt@i REW tagoHp4 aﬁ‘ml rhcapg &thsyawhe Welifbe RFYR taga K00 epgfers to
FEIQT(% gﬁroq ﬁghc\%o?g;oh'fb% appl i cator 200 has received a

e separatéd RFID tag 1004A is positioned

I

e TR RO LIS G BP0 s s

200 [sqﬁéﬁer%lhﬁlétﬂﬁeﬂ) tng a%lﬂﬁg&tr ipbitiona 00 @@iﬁseﬁdﬁleoepaehiﬂ the ﬁ&g}s with
Inserted to a et ween opposin ages

theo%*@ﬁ 206 pessssdpgaigst tie‘ﬁ &ipagenehe elzt?qeiaJ ff 8@%’@ Pamlﬁatoagomon 202

{
ret%gg@h?gpg% g%yfdpﬁe@ 1%s§e§ aggélﬁ%oglgg@ta% @g%sagg?e trésnﬁg%ng the

RHID t&g tHiddeao 3he bdokcan be appreci ated that the RFID tag
i nsertion apparatus 20 provides for rapidly advanci ng
RFI [I)“tha@fl]a magsfam bajnig ﬁisblyechilnd) thaspihy ofifhelbpokght bgrontiotype
200 or. t or i nser a ta in
Rl B BTG B s Lho PRI ID tae
1 O@Ahgncpt‘ﬂe !fawsTﬁeaﬂdaMSpoggloﬁg&i as7 ¢ho¥nSn tPY@ir@ al hy b%@feﬁ@p%ﬁﬁhcamr

p asnma coatln or ot her substantiall Yy non- stick
30 usrlflmd vgth thh aanctlth a04HeAftemhiemtromi the side ohthhebit ¥é nad thedflade

30} BeaR e 7ardah HIFE ReSERaRREndTHR dect e
presence of the blade 302 in the correct receiving position, the solenoids 64A and 64B are
actuated to clamp the jaws 72 and 74 against the endmost RFID tag 1004A and the blade
302 of the bayonet type applicator 300. The vertical solenoids 66A and 66B then pull the
clamped jaw assembly 70 and the bayonet applicator 300 upward, thereby separating the
endmost RFID tag 1006. When the endmost RFID tag 1004A has been pulled away from
the next adjacent RFID tag 1004, the jaws 72 and 74 open and the bayonet type applicator
300 may be removed with a separated RFID tag 1004A applied thereto. The blade 302 of
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appl i cator 200 or bl ade applicator 300, and fromthe
applicator to the pages of the book. In uses wherein

W@ b@9IM&56h t ags 1004 have adhesi ve applied to oPCT/USIIE8/079792
side, the blade 302 or appl |f:7ator portion 202 includes
a tacky surface for adheri ng 0 the non-adhesive
coated side of the RFID ta However, the non-stick

thesipphigaier 0 mamethicnhs insortechmiorthe spiag o ¢ Hoplh @1613@9 Jabdeg 1004A
h
prergep i g8l BEAT0RAMo L S LRIt IBhe U Since the

splpe isthore. redefptltfdﬂ&) tREhdhdsag appditoaheRBHD ng 1004 etht ®EFID tag

o SRS 1 DP i 5 BT P cation of
thel RSIEY tta % ﬁf‘et ?EI?&tMB@)O%Q% sM%ste?uén@ %ﬁ%ﬁo@@ﬁh@ 51%@ §6kthe book,

agalns Ine or in the gutt he sid
thealﬁmﬁllmatmotepted wiithrth@@2essdi9fi ni ng the RFI D tag 1004 i's
pressed agai nst one of the pages, thereby transferring
t he hREﬁBtmwghc&Dm dpplitdter Wadek3021if itshredRRtdDntdigls the mws 72 and

7435 5% ap e berfign o508 PR pPEREMERs QRS0 fhukingortion 306
of ARRASHHappRalos. EANYmMAR thORFRY I 1089 230Q4s ﬁfg@ﬂg Bore at the

jaws 72 and 74 positioned as shown in Fiqgure 7
exigagasirrad of yirseblagepi(2e ben B dldds 304 seinsatedwitotihe $rane of the book,

handl fro i.de of t
el Ny R B IA A 1S icthoPion 3 Baiio PG rest of
the/MFIDNAG intb i RmisAIthe [EedinaRAd 1ARrdiRt@EdlcdsOeWes $1ﬁmHD tag
of the blade 302 in the correct receiving positio

10Qhis inssrted & te destdiperisnBpasitiona the phadsPOg as Eﬂeéﬁ% agwest the spine
I
whg g ion g sy Wt e LRREIBS IR RS B Ng” Himotion
braaks thegaip dhche ol ﬁﬁg%ﬁﬂ@gﬂi tho6 Berhhﬁdhermﬂltlte Bllﬂ%o%ﬂmeﬂigsfers the
0 t he bayon a I cat or u rd,
ﬁvévﬁliﬁgp“gg fr%‘% the aPRIIFAIRG 56 ] %hleée@ thoyBEID (ael{0g i the
boﬁggjmétTh@FthhB&igvcﬁQsofdﬁlm&lsp&ﬁ o Probleat AWRYatéd Q1th %&?pressmg
next adjacent RFID tag 1004, the jaws 72 and /74 open

thedriallet 12 dgaweinbt spippef ‘dnpmbolc,aﬂuch &@05 toayressehe RAOY ¢ 1004 harder

ra RFI D t 004A a ied t to. The
et oy SeapE e mpprrkbRdrtanne MR e e 0] fuBh dS of the
boblierd diefigm ne of a book and the RFID tag 1004A
pressed against the binding for insertion into the

Spi fea s@Dnd ARMbd WhElcHHR I Hag Sl 06LwHRSIRRIVS bﬁed‘ﬂéro%ly one
receptive to the adhesive appl ied to the RFIB

face@oxytilized, tREbBRde 302 tsrinsested isa finykr niaangst &BEW@@Q tlneotatzlheess of

d h f
e B Plsg T SRR TR G PO s Re RS pf e e
302PPhérefdid, @heh @hd REI® RigN®091s progech a@kinst tiebih§ing hth® RIFSD tag

rotected with the recess 190.
1004 transfers from the bayonet 300 to the book binding.

Figures 10 and 11 illustrate an alternative embodiment of RFID tag application
apparatus 20. Apparatus 20 of Figures 1 and 2 is exactly like apparatus 20 illustrated in
Figures 1 and 2, except that instead of the recesses residing on the applicator 200, 300 they
instead reside on the jaws 72, 74 themselves. The first jaw 72 includes a recess 194. In
addition, second jaw 74 may include a recess 194, to allow flexibility as to which side the

RFID label is applied to the applicator 200, 300. Similar to recess 190, recess 194 is
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In a first nethod, the applicator blade 302 is

inserted internediate the jaws 72 and 74 so that an
we@p@petsté on of the separated RFID tag 1004 adP&r/ES82008/079792

the tackier portion 306 of the bayonet applicator. In

this manner, the RFID tag 1004 adheres slightly nore

at the extended end of the blade 302. When t he bl ade
desdgrpedite profesd of aepvidetsomereliefip He dsficatp dC shiphatiinan geRIGP tag

R ' agdd es: [

1B 08 FETpCRERD ok A AERRE Db e 0P REpBA H ALesR 100
illsgatcién Fachsiigh andbB,gedras t&f mhpbe rerdde fothen ihtoah&Fafarial of

tag 1004 is inserted to the desired insertjon
thegg¥p 3’?&%‘; AlifEngivate asé@ﬁr@%%@gwd%g rdss | Prigeg py fsmed by
ap;]_Wpin Endt&$8 bh!tRNjaGRAL! M &Rys f@frﬁiﬁgg\’gﬁ% BB (R AGkeridA¢hich
S [ifted fromthe spine. This t1on breaks the grip
proomdets ige reneks 0041 AoryeB0®thendlt¢rnativee theiraches cafld nddtithadigee

02 and transfers, the RFEID tag 1004A.cleanly from the .
pacify PESorbn B0 it i ep mBrs o B R B g Protectng
theXRPikats B RRip. Thi s met hod avoi ds sone transferring

probl ens associated with just pressing the bl ade 302

agaifgdditidle appirit@s 00 iR akFignhisal sh8Ndifi@s PofSsHparatus 20
_the RFID tag 1004 harder against the applicator an '
illystrgtedaik Bigures dsndrZr inflgpt tanpar e 20 irpdudeg 01 interregatorsydilder reading

f the book di.f fi ) d hod, . .
an Qb B RS 48 s b BIRRERR R PRRRGE 509 posiioned

adjatent trRc@rsedid setddi jgesl 72 e whicade cdB2nieat foh 88fih€thel RFID tag to
simlar manner. However, the tackiness of the adhesive

makp syrgat is el funcsonng per e RBP4 hdeen aprjicdde g appligator 200,
j f . . .
T T T R Ly R

thet tag tolfiDiderh r Ahs ftemn Spéaifierinforenadiay eoeltd b3G@ittem tb lies TGbcikp of the
bi.ndi ng. Fi gurl%i 10 and 11 i]Jlustrate an alter natli ve

RESHSeeaiupenitor &¢ a YIBgtﬂ%fgta%ﬂb?Ii‘ ey oH® %IHB%‘F‘%%JEO_@@.“ CITOLS.

IntORESHAL 6D igﬁlugﬂ‘ralltgdi QR4 BRRED snt&HAGE b ¥nibids&ip structure 502,

apparatus 20 i1llustrated I'n Figures 1 and 2, except
an phtatnd orsheastrgf sttuvaire eqeested3r msirdigagr electrérecs 505 and a cable
| icator 200, 300 ey. instead reside. on the [aws
508 B8 e e redes SHoerhy SEeF e raeiongindeshe sEh el
exa'hgélle of B s@elthid inRitsogBRE 906! isl RWN{AciaBY aldifabkdRord Tﬁ%@@l@&ﬁ:, Inc.
194, to allow flexibility as to which side the RFID
loceigdan Cambaggs. NG, sadd eheMagietWdEreadep00, 300. Sinil ar
to recess 190, recess 194 i.sdesigned r t or
pr ot GE PR Ro0 st SEPRUST BN LR RO BF 1R e
1004 eOREéfaniAg o L80ARM A ¢ tdtBnidut B tb@oise propctiedl oh ehct KIEID tag
) a&el icator 200, 300. Simlar to recesses 190 .
itsqlf fromttheiase 72n /EPbilic agpapuan@ns pramile sdisdosed fmf) Heat. No.
fsQrsARd: i j j 74.
TSR R AU SRR Al PO TGRS 0,
ManayachyinigaherBamby (Brown et. al), which provides an RFID tag having a

thermoplastic guard attached to the substrate adjacent the integrated circuit to provide

protection for the IC chip.

The operation of the present invention will be further described with regard to the
following detailed examples. These examples are offered to further illustrate the various

specific and preferred embodiments and techniques. It should be understood, however,
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applying material on the jaws 72, 74, thus formng a
gap between the nmaterial which provides the recess
wa2o/oss66/et anot her alternative, the recess cPCl/tiS2008/079792
additional Iy be partially or 9conpl etely filled with a
conpressi ble material, whi ch could assist in
protecting the deli cate I C chip. In additiaon,
thaam@ay yeriiope and medificatiens may m @a%yhi@remammg wdihirf e gcope of
Iﬁgg&@ﬁg@ﬂﬁ;ﬂus 20 illustrated in Figures 1 and 2 in
t

t apparat us 20 incl udes an interrogator 500 for

2 AR P AR L .

Ap@dpa&tbﬁlﬁenhhlﬁo fil&r07and KRIDO]F&@ wﬁvﬂsloaﬁiedeoMméhniaS (Joyce et
or testing the RFID ta re it

al. ilgxnﬁ/lg%gﬂftetWéﬁ|R¥dDatﬁgse9nt? A&hTREMH (935’ et g‘é“‘ér#ﬁ‘ﬁﬁ# P(&Hester
treht@d W‘t‘ﬁ ARRLEE ﬁeﬁf orPQRh #2060 %&ﬁ@é’ &1th 8bx AK &fhn the other side

and/or wite Information io the RFID tag just prior
withgployi G, tloth atvagahzle fram Moed PaCheging,evierspka iWI. cThe tags, w1th

i nformatlon couyul d, be ite < the | C.chi th
i el et Pherier et hadsriMS Adhsiag FifsRad bt Sme.
avdilBR Rrh BVNELI RE PRAE /MK @flereqﬂz[déﬂ%nglltﬂﬁﬁﬁﬂj@ 8@b& the Qdth f the
illustrated as incl udi ng an RFID antenna or a

lingri, spagsd appoxsitaiady anehgfmeh éh2a qme g QﬁCh wiher.oxt the plde of the

. Struct.ure suppor.t tronlcs 50

ling it g BERR Ko Rty bR R he g b ABhE R Ripely. The

furRfibe BNeachltadived &tfddpi. @ttﬂidlﬂillﬂﬂyﬂo 5@&muﬁb@te&¥@lﬂ'@doﬁ t@d, with an
suitabl e i nterroqator is commerciall avai | abl e

ImpmquFiia@eaéérn@ede; B&lOOPB&alﬁ@ﬁpfﬁrﬁedGaraﬁrSp rayNgaderg jayaitble
H

Rt I e
ava&baalmlrc&n@‘uslanafa[lbqrdnatdn\/MaMeMmr OuH.is to pr ovi de

el U P TS 1T G

Syﬁ@ﬁl 6 ll}bava?lalglé Proff Bm Ccﬁ‘n%gi Baflafine Sl %Hg &) tags were

dentificati on Label t hods’ of 'Manuf acturing the
1nd$adea,lly sﬁuemmlkyta.pphéc) 3 taghipphcatioo padds (Bl pRF InDntbay78-8113-

o3 B banfed RENTRY LRt R o RE A GE st Pak Rt 68 b inoved
frofPthe ttzlfgeap‘pﬁcﬁmnﬁ)ada-ﬂé%n@ Rk @és'te‘drfoﬁfunkhﬁl RitR SR Mmpinj reader and

i nvention wl | further described with regardto the
Cuﬁl@qraf@amtﬂ@wd e%léthuéﬂ tags datist dhke fimpleeretesix apmptassinable to communicate

ff rther illustrate the various specific and
Wltglrae?' r%gnecfglr]; lJl[o%ﬁ ments and techniques. It should be

undahs BaDEg ABPNRYIEH pﬁ&tﬂ& waRhen Wagdifdd Btellens The tag application
nodi fications may b e nmade whil e remaining Wlthlntﬁ
pa@cﬂ@,pé W P ée\ﬁpfé aangldehplasiiq hsmdle portion with a metal blade portion to

which a tag is applied by the Tattle-Tape™ Application System 611 for insertion into a
book or other object — metal blade was removed and replaced with a blade constructed of
nonconductive garolite G10/FR4 available from McMaster-Carr Corporation, Chicago, I11.
A recess 0.250 inches (6.35 mm) wide by 0.875 inches (22.23 mm) long by 0.008 inches
(0.02 mm) deep was machined into the surface of the garolite blade on the side opposite
the handle, at a location positioned to correlate with the position of the IC chip on the
UHF RFID tags. The IC chips on the tags used in this example were positioned centrally
along the length of the tag.
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A roll of UHF RFID tags was prepared according to the
di scl osure of U S. Patent Application Serial No.

W@ 2008//0i560, "RFID Tag with Modified D pol e AntRCIFES2008/079792
(Joyce et al.) by placing thg UHF RFID tags onto a
three ml| (O. 076 mm) |iner of clear polyester treated
with a rel ease ent on each _side; on one side with

Si | 5td5R) W thes Berreindwidpe i seruasitipty apmicd te giermodified

NPl G Rk R AR o AR B o FRRIACHRS was

tes{cdNbt fii)lcbkdhﬁﬁh Vhia [hrpamystater Iﬁb@uﬂﬁﬁd%ntmtm IAabiﬁﬁy tagefianctioned
3M . Co., St.. Pau were pl aced Ion%égad naI
Properlp<ie. fh?énWagﬁ%‘fv e fq Wéremu%aé% et ?a%t el y

one-hal f inch 1 fromeach oth n the

of tIHEteSISHdf tG f%u{t%é%ﬁ@beéiaaé@vg@r@ﬁfltepgewt?eéh fq lrf‘éﬁustratwe
rat?éjrﬁgeﬁil %I‘Edlg Vée Efé% @?ga;ﬁoagsrpt\l}g?{sﬁnégwcgﬁﬁb ¥§LE’6 e)giéﬁed to ¥1eld
difGoentuesuttat e with each tag, with an Inpinj RFID reader

nodel 1 PJIOOOR (also referred to as Speedway Reader)

SRR W SR AR s

embodimettssharaf. t THedbrgo@igidotailcd/Hechipsdeand dddmpldsechavobéen given

of UHF _RF S S aced into,.a.3

forelgrity gf ‘F%‘!?és(t%‘l# &é\@w QrUNGRCeSSALY Eml@th{éasr?rs%l?q Ypsiepstood

the &R, 3M1%Fgﬂ?§1a)ﬁd patent & catlé\ﬂél’ cited! ﬁetteﬁf JrE Ket@ﬁ@)nc%ﬂﬁ?ated by
were individually, sequentially appli

refa]ppd;a cawiillbhe pighaidng tc( Bk lledintbeart ﬂ@t ansl Bhan@BS <1841 ®)made in

R R s Py UG PBEF RLod SEpr T QR Thik, e

scdpR kIR Iﬁ@%n’v\ﬁ&eﬁtﬁﬁﬁ sﬁgulﬁ%t beINGlite@Rb M teRadt 'd@tallMdetructures
reader and Cushcraft antenna. Al thirty tags fai

deschibed berein; byt ratdst by thestrugiziees dassbibed by thed amanape af e wiaarns, and
any. h h|r s. The 3Mtag application paddle
th%ﬁg@%aﬁ§$é%t rgtgggfolloms The tag application
paddle - a tmo part device; a nolded plastic handle
portion with a nmetal blade portion to which a tag is
applied by the Tattle-Tape(tm Application System6 11
for insertion into a book or other object - netal
bl ade was renoved and replaced with a bl ade
constructed of nonconductive garolite GLO/ FR4
avai |l abl e from McMast er-Carr Corporation, Chicago,
111. A recess 0.250 inches (6.35 nm w de by 0.875
i nches (22.23 mm) | ong by 0.008 inches (0.02 nm deep
was machined into the surface of the garolite bl ade on
the side opposite the handle, at a | ocation positioned
to correlate with the position of the IC chip on the
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UHF RFID tags. The I C chips on the tags used in this
exanpl e were positioned centrally along the | ength of
wo b@veged-i fty (50) UHF RFID tags were indivi deel/Ug2008/079792
sequentially applied to theafpdified tag application
paddl e. Each tag was renoved fromthe tag application
paddl e and was tested for function with the |npinj
WHAIUE candviuphisy aft antenna. Al fifty tags
runctioned properly, i.e. the interrogator was able to
1. QORI fr&qieBeyNdbhtifdlatioh (RETD)t@a98pplitheont @?ﬁﬁt@[‘@orﬁﬁﬁng:
results described above are intended solely to be
i | | adrstagw gad a segond jaw. eliergn dle fdust ansd scaerdl jows peteygble
i h Stin r re can be expected to yield
beﬁg?égﬁgﬁsl%gg%rggggﬁﬁg’present I nvention has now been
desan Rve0 tyd pdsitiodke bemeen tie fsvaidakcanijos Mot the jaws are in the
t hereof. The foregoing detail ed description and
opEkRAsHIWs akthve been given for clarity of understanding
onl Ao ' t :
et b oo LR AP ot AL REARER IR ] e RREE, ffein the
firhene sevoad @weeapphbys tho ®RéPoagtoatle BY 1D efgeapphicaor whennhk [jaws are in
be apparent to those skilled in the art that many
the cﬁ%ﬁqg

#8519 pe made in the enbodi nents described

Wi t bikeidl@Rarthd Rt AELBCERE] a9 PG MbvEdSetivBUEME BN and closed
Thus, the scope of the present invention should not be

posifigristtedpply thhBFHX tagtto det RFIDs tagadplstatarc the RFg Ddeg tsruhewnal.
herein, but rather by the structures described by the
| anguage of the clainms, and the equival ents of those

2. 9he RAIDIt@S aﬂWidrﬁlpgbﬁhM@ clafin 11 whérdidhe Firét'j SF WRINEEs a recess
identification (RFID) tag application apparatus,

to promisieirsetagiiongo pn infegipted capet af 4eRBHYt4gaw, wherein the
first and second jaws are noveabl e between an open and
cl ose position; an RFID tag positioned between the

3. flihe RFIBNaL sEtieatbn parazest cldi@ 2, ansreid theistedndgaww perudes a
position; and an RFID tag applicator positioned

reckes {R@EN 1 hiRrofseHeR twngeé@éﬁﬁmf%wf WWREARItREt he first
and second jaws applies the RFID tag to the RFID tag
applicator when the jaws are in the closed position,

4. \ithe R&ID tad smnlichtion dppastusaridlamcondiejeawsic REBID tapwgdicator

. between the open and cl osed positions to he
incRideb Fekse 1 TP ORI ian g raeat b ot BYI % o
functional. 2. The RFID tag application apparatus of

claim1, wherein the first jaw includes a recess
5. The RFID tag application apparatus of claims 2 or 4, wherein the RFID tag comprises a

substrate, an antenna on at least one surface of the substrate, an integrated circuit
electrically coupled to the antenna, and at least one adhesive layer on at least one surface
of the RFID tag, wherein the adhesive layer temporarily attaches the RFID tag to the RFID

tag applicator, and wherein the integrated circuit is aligned with the recess.

6. The RFID tag application apparatus of claim 1 further comprising a peel bar located
adjacent the first and second jaws, wherein a plurality of RFID tags on a liner are directed

around the peel bar to help separate an RFID tag from the liner.
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to provide protection to an integrated circuit of an
RFID tag. 3. The RFID tag application apparatus of
W@ L@o%366 wherei n the second jaw i ncl udes a r eR€BEES1008/079792
provide protection to an intggrated circuit of an RFID
tag. 4. The RFID tag application apparatus of claiml,
wherein the RFID tag applicator includes a recess to
7. gheREAR tag erndicptinanparaiy qf eladgrlafuehercgompyistnggm intgerogator
t T . i A . .
poffigdd@ogiiyd Ay B Reb AP ARA SR InBRPRLBY Ffimation to the
RF$Dbst.rate, an antenna on at |east one surface of the
substrate, an integrated circuit electrically coupled
to the antenna, and at |east one adhesive |ayer on at
S IS, Y A F R el Ol AR PRL A B g o g o
compesi®El D t ag applicator, and wherein the integrated
circ%jtlis gligned with the recess. 6. The RFID tag
appPieadlF BRBpar at us of claim 1 further conprising a
peel phahr Atk patibAaRdhel Rethkinasdlc PBHioReFRAE N tA¥planar
wherein a plurality of RFID tags on a liner are
applicates pedioarioelndestaHasipieedss bare firsy suehee oaparide prosstiRFiaan

inté q’gte]zirccl)rgl]u% I&f anI ta%,‘ ?n-lc_ihvg e%:iln et gnaar%ﬁl figa?otrl p%?tion comprises a
a%para us Oof Clalm urther conpri si 5 an

noh-betucaig@imaterigbsi t i oned adj acent the first and second
jaws for reading and/or witing information to the
RFID tag. 8. An applicator for applying a radio
f [ ol ' ) t e
0. HEOHREK LA 3R 0 901 o A 1D e
copprifds arsubdttaas e dnteond dreatiaasdbee poface ofithewhisstiaid) at heegrated

. pl.anar .applicatqr portion includes a first recess on a
CH&PP ?Ctlél&ﬁg’acé)élpteg 9 n&@nbra&gé% PYPne 8‘”; 1‘164?3&6 PRk fast one

sulfddeOtile REITAAe RFhLReindfe a@RGVMNELLIhPoREiIPLARAES the RFID tag to
appl i cator poftion conprises a non-conductive

therpérer ipattion®f thihepphipasdii, ead whewtn thk antegr8tefl wrrtiméers aligned with the
conprising an RFID tag, wherein the RFID tag conpri ses

°%Ssubstrate, an antenna on at |east one surface of the
substrate, an integrated circuit electrically coupl ed
to the antenna, and at | east one adhesive |ayer on at

10 dhe epriisetos of flate 9ovherpia thypmennggs cofeguegdhtotdperate in an ultra

. i r rarhi. ches the RFID tag to

hlgt%hqge %F%C a(lr[ﬁg@rbta%l% anglfe%{l(ké%%%ﬁllﬂlc ator, and wherein the
integrated circuit is aligned with the recess.

11. The applicator of claim 9, wherein the planar applicator portion is consisting

essentially of a non-conductive material.

12. The applicator of claim 8 further comprising a second recess to provide protection to
an integrated circuit of an RFID tag, wherein the second recess is located on a second

surface opposite the first recess on the planar applicator portion.
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10. The applicator of claim9, wherein the antenna is
configured to operate in an ultra high frequency (UHF)
Wh20vd/006566 he radi o spectrum 11. The appl i cat oPCD1S2008/079792
claim9, wherein the planar_%ﬁplicator portion is
consi sting essentially of a Ton-conductive material .
12. The applicator of claim8 further co i Si ng
13 s émmté%:gwem@wm avidie frsﬂleﬁnémdeaﬁﬁt:%loagafm)s@g dogya roll of
b“%# gup&Kgqm ag, wherein the second recess is
éd on & sedond surface opposite the first recess
on tlfestyhanad a apphnd gat,orhepen thoficsidhd sdoombjpas atdtaofable

renpovi ng a %dglo frequency identification (RFID) tag
betweghiR OPR) IndgfosRmeEitddon a 1iner, conprising: a
{17 5% RIFRY A10sRicheE BB ok he (ORI s@c&ﬂﬁlga\f)vh rst and
second jaws are noveabl e between an open and cl ose
pos wthiewem tha R 1Brta REGDp1t g apolsstltateo aedntosnavgest ledseord susface of
con rlses

the BTG AR Ttk R e SlsPericey e SRS it ome

adﬁﬁh&ﬂ&@&@naﬁﬁah%h@@h@kﬁ%fﬂkﬂgwmimg'ethlCa'|y coupl ed
to the antenna, and at | east one adhesive | ayer on at

| eastherieths dirstdew iefluddse rRESDIO rrgvideentedgtiontoan friteggated circuit
of {hﬁe}ﬁglﬁa é %er?n&u ef 1%’?8 ra{t%d 8 th?heoﬁﬁﬁgafgllg arllh%n%d w1th the recess,

and Whe@hﬂztfwﬂ thed firgtirid Séﬁoﬂd]@wREh\Eé thaged Eet@bdnghedpo 4rd didked
recess, and wherein after the first and second jaws

posifgns. FsRdd Dyae idnctiongl open and cl osed positions, the
RFID tag is functional. 14. The apparatus of claim 13,
further conprising: an RFID tag applicator positioned

l4bahweppurdtheof ¢laist 1 Bridrtixecomgripiags, wherein the RFID

tag a cator recelves t RFID tag when the jaws are
in @ﬁ@%‘bé@%@%@m PWIOH&H%@W@P& critghangd e d . Wharein the

RHB 'ﬁ?z{ﬁ)‘h’cﬁ%r f”&&%gi‘ﬁé REIB t%z Red 89 J&\QS ien el R sk@Position, and

applicator. 15. The apparatus of ¢claim 13, wherein the
Wmsemomma¢EMWEh@%udagmanﬂﬁe@&$e$dmﬁﬁﬂDﬁd@Kp%oBé&anpqmmcmor

the integrated circuit of the RFID tag. 16. The

apparatus of claim 13 further conprising a peel bar

15] qeabpshrats eC@min t)6vHetdis thedRELRIGERNACIHENS reVRE ELHrOvide
plurality of RFID tags on a liner are directed around

pratersiop ée thepategtagedriaicpit 96 ferllP tag RFID tag from t he
liner. 17. The RFID tag application apparatus of claim
13 further conprising an interrogator
16. The apparatus of claim 13 further comprising a peel bar located adjacent the first and

second jaws, wherein a plurality of RFID tags on a liner are directed around the peel bar to

help separate an RFID tag from the liner.

17. The RFID tag application apparatus of claim 13 further comprising an interrogator
positioned adjacent the first and second jaws for reading and/or writing information to the

RFID tag.
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positioned adjacent the first and second jaws for
reading and/or witing information to the RFID tag. 18.
WO200e06566 f or aut omatically renovi ng an radi o PCEY08¢79792
identification (RFID) tag a%_appl ying the RFID tag to
an RFID tag applicator, conprising the steps of:
providing a roll of RFID tags attached to a_|iner
18 whenethad gcrf@umq_t}cwé}ggenwm yngiadip feegyengyaidentifiggtion tRIARY tag

on By Bk PR T B T RESD e oAU BB Spe B siops of:
ant erovadingadolbdf REH> tage attachdd esi hieerlveheesin die REFID wastomprise a
one surface of the RFID tag; oviding a first jaw and
Subgliglse A ip i O et aner AR oEhe shgtra Bt et
clcPRNERPLEIREE 9BED A APSTY AT CIRSRANPES! falyQbn MIEKEIR surface
the first jaw includes a recess to provide protection
of the R tagit egrated circuit of the RFID tag (while

applying the REID t to the REID.t | icator).;
pooPlaglaka Tt i Rat G isOp e avbagein AGAERR AP g ore
mdveSaE bétR@er R ofdinl dAdtcdshe pBLNBE NWikdiEn fthd Bist ARGInSIAEE Wrecess to
jaw while the jaws are in thehoE%n position, such that
R

pravige prateeigemntodhc titegsaticd cigfuit ¢fet B tapgwhile applymedhoRERD tag
h S f the first jaw, inserting an RFID tag
to %ﬁgﬁﬁlﬁg[?%gppglec?mrén the first and second jaw adj acent

t he p&¥Hnk dna @f tHERAFIMStaph@wdy frSin thInG Qa0 Ntheitmwahd REID tag
cl osed fpositi on tg tenporarily attach the RFID tag to
betpyeen ey frst g ssepndijewtdiile thelamisgre wehe ppait PosHipns B it the

- : | £1.0p. ' Fl.D tag
B R i P G S R ST R
t he iREitingtaaRAID thg agilicatoabetwkdn thEnestaidisocbndfjawladjanent the
, Wherein the first jaw includes a recess to provide
RF%S(S?%CH on to the integrated circuit of the RFID tag
(Whid R ' { ittt rarily attach th
appﬂofér?gg% Yllr%%%% Qﬁt%ﬁg%tﬂa?ﬁéﬁgﬁltbgeg%%ggﬁcﬂi% my t hce ©
RERPItey todhe REIAtdgappticatbt, h t he recess of the first jaw
20. The A t?%g o@ cl a(iim 13 1\l/\,helr ein t.he REID tag
appMOY & Pe Il ARG EEOLd e G PPPITHAL Piot ect i on to
t he rdrid 8l MR IDI the Wplicafor i@ tRERPID a4 at@bkkd théreto, _v;#erein the
e

integrated circuit is aligned with the recess. 21.
REfRttaog fectionali m 18, further conprising the step of:

19. The method of claim 18, wherein the first jaw includes a recess to provide protection
to the integrated circuit of the RFID tag (while applying the RFID tag to the RFID tag
applicator), such that the integrated circuit of the RFID tag is aligned with the recess of the

first jaw.

20. The method of claim 18, wherein the RFID tag applicator includes a recess to provide
protection to the integrated circuit of the RFID tag, and the integrated circuit is aligned

with the recess.
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inserting the RFID tag applicator and RFID tag between

t he pages of a book, and applying the RFID tag to one
w@Rowhesspages of the book. 22. The nmethod of cPEI/BHS288/079792

further conprising the steps ng: sensing the presence

of the RFID tag applicator bé&tween the first and

econd jaw and sensing the presence of the RFID tag

21;3@%@@@% caimg®, Brdhcs exBpEripmiie si§Piodr to the step of

pos TR FAS BB REESIAIIIND b0 pbGef | 3Alls of a book, and
apdemgrthsRAD tdgeo shepf e pag@sifitingbddke | nt egrated circuit

of the RFIDtag to see if it is functional, after the
second novi ng step. 24. The nethod of claim 18 further

22 C P M dAD FNEmSRERirBer cIrRAKINOHRRALObW 1 i ng
information to the RFID tag wth an I nterrogator.
sensing the presence of the RFID tag applicator between the first and second jaw
and sensing the presence of the RFID tag between the first and second jaws prior to the

step of moving the first and second jaws to the closed position.

23. The method of claim 18 further comprising the step of:
testing the integrated circuit of the RFID tag to see if it is functional, after the

second moving step.

24. The method of claim 18 further comprising the step of:

reading and/or writing information to the RFID tag with an interrogator.



