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29 March 2007 | DENTI FI CATI ON DEVI CE FOR MULTI LAYERog march 2007
TUBULAR STRUCTURES BACKGROUND OF THE | NVENTI ON The

present invention relates to "snmart packagi ng" systemns

and nethods, and nore particularly to electronic

detecti on devices, such as radio frequency

identification 5 devices ("RFID' tags or devices

herei nafter) and methods of using these devices in

PESEAPLTE 1 IONPEROE GBI ey S s

applications. For exanple, in manufacturing
environnents it is inportant to know t he whereabouts

of itenms in aBdAtGRPUNROE RHETANEPSFIAN i on
environnents it is inportant to identify and 10
docunent the com ng and going of itens froma

war Thopieseno invichttor sekeges tBasm oo fakapiay® systanathinkdi mogthddsy and
been used to identify and frack itenms. In particular,

maye paigicplaply i glegironigaatectiondienises: sheh apradigdiguensy 1dentification

i " # . . . .
R B B i R PR p s B Eein et dovices n
papkaguigimd pablstgattackihy yystone i nf or mati on than 1D bar

codes. . Thus D bar cpdes are used with shippin .

" bR CHE e Aot eETae PL st 1§ ¥ D BTG Jnplicaions.
Fok ¥irgk | i n@afefiring ehdesindnts & ReintdothS) kASS U #h&dabouts of
. with the bar code. ~ However, | D and 2D bar code
itegpdn a Aactery cangfin diansportadempritopmentaiit is impertant 61 identifyand

- ar visible and . readahl e b
doblificat e S IHFhoyBE of | GRL bImY Pudp B RL A" Baf cBles Rave
traditfonsliwbécnmseboddémire dndvirhdk itdies. Dapatidbnr, ANBiIWHes are most

nmet hod for tracking an item and/or transferring '
comgIAg and Prowsed iy dentaly iteprs 4t thepgrpeery plos §ie- AMerggerently, 2D bar

coéésrﬂaﬁ?% ba 9elBp&r ﬁfcﬂ%@ﬂ?@% ogﬁgy %P@ﬁl%ggn AU D Sar

attached to an outer sur aceS nitem
codlesf dhmmtAlbbaricodesermel uipd pitls diipging hbelymgd ethiec iteras wihpre more

o e B o R ST RO b S
HoWRAW, 1D ddDAresdr coll@8ysfimsSird Bﬁe@%%ﬁﬁi}zaﬁl?l@ &iﬁ?&ﬁranafthgg and

the strip for proper reading of the infornmation,
thehas cadromusitbeitadly visitle snd fqadadabpe seavmedr orshe like neutderas

tfﬂg{}?ﬁthg?nfﬁ%ﬁatq%ﬁ]ais%)c}aiterﬁivtvl dgqtg% read-only. The magnetic

ps are also prone t Mage’“® whi ch can be a

pr obh@herfaethddRY elackiBg aeitb® 2t for BAndfBiding GORHAILNIDOEE an
. data. Another way to track itenms is through the use of
iteyap froygh ynagretig sETP hpyae Freprogsemmet caged infoamption tetis

att%;hsg Egéﬂ @L%%lj D8ee & HTrdnt 2PKL D HALE N Rad Qy Bz?sjsfnﬁttﬁe B‘Bgnetic

strip through a high-resolution magnetic reader to produce an electric field. While this

technology does not require a clear line-of-sight between the reader and the strip for
proper reading of the information, the distance at which the strip can be read is limited,
and the system is limited to read-only. The magnetic strips are also proﬁe to damage,
which can be a problem for longer magnetic strips that contain more data.

Another way to track items is through the use of RFID. RFID has been used for

some time in a variety of applications, from tracking garments to pallets to trucks.
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29 March 2007 RFID works on an inductive principle.
In a passive RFID system a reader generates a 29 March 2007
magnetic field at a predeterm ned frequency. \Wen a
RFI D tag, which can be usually categorized as being
read-only or read/wite, enters the magnetic field, a
small electric current fornms in the tag's resonant
RIgPrwerks on ap inghicti veeprimége.alrcopasside Rite rsﬁﬁelanajrad& generates a

o R o PRt Seaénth, ViRl o8, e i B s

cafe@oriZedn$ Beingireddosrbt AAdAaE, dnferPR RS @ABEa §hall Bectric
tag back to the reader at a predeterm ned frequency,

cuBrGRIHORES inABR g s psonantcEguibiehivh cludesa seiadantanng and a
nd
ROl SR e S0 U AR s B
magattic Heltion ardeoBi transnyitinforma@oitiagis @eb-plogtunihed orlthe tag back
stemfor f t her 1:fgigrocessl ng.. An a§ﬁ| ve RFEID system
to Hi6apaeat 7 prefeiempip SHFBCYYCh BUk2S &WWa%%qU@acsgw em

13%@?/&%{1@;{ ﬁ*queﬁﬁ%u 488 rédisr MR r V€ dmoflila ﬁ:\ﬁ" ihd de E@defs the

tag to transmt data and information at t
sigaalpnsomssidap andethampdngs thee datmwite adositavoiputa rssgeiatbdorith the

i cal l uses an active RFID tag that
Syﬁ&ﬂﬁ%&ﬁ”ﬁ%gé’fﬁ?ﬁ%‘%‘erm ned code to the receiver in
or dgh attve RO §isth SiatkOMBhuditbe gﬁﬁ@%ﬁd&l@[n zﬁ{a&ﬁ@ system
user's discretion. ot her technol ogy t is rel ated

the RFIRHap indedesiils opmdwifens albyeingthedtag whiratsmibgdnsz andeigformation
R t that th
YT S B0 B P SO g ey

usdsesnl eaﬁadREID &gﬂhﬂtﬁf@dmlt@ aphaetchaied codd ©rthéleceider i@ order to
result, Bistatix tag is extrenely flat and
rm?eeffnélthWéT e eprage gpy at g!?‘??&bb‘ﬁs‘trﬁ'i@bnt ly these types of
20 [
TG ey B S @ RAPAMETCXnb AR BRIl Wt
opa‘:rstesl epeh dentanenwai mRF Iibtagsncxclep!rtgatrthadoﬂedmmna awdampamtor
t ag ma bbe fa%uéaé esg {ng I
| (485 RAVEOG e TR %F‘PE“ ‘E’B U458 8’&?&13 jaresult, a
Bifai fag W dtrehileRERANGd sm&ﬁ@@ flbABREallIRGSh @ﬁ%ﬁ%&s&@ﬁypes of

have greatly advanced package trackiRg and
devigesage hmifed 13 frepwenoy ratnlge of hlzuit @Azt Iraaddetmrs thewkachrange

of & ??s%t[ 01{?1% %%E(fethk ﬁ s1z ga ge%ﬁvrgm?rgéf ggflmgrolarg\é%ﬁtg may be

req@l.rEdl eRtgardlesy svhather @Bw&ﬂlx‘; Qctn@[lo@a%ﬁf/e RUID &p6s Qfeddn a
container or pallet, and while this nethod is

parigplps iracking Systcat. theaspipgs apdpystanns kavs graats agyaneethpankage
traél& %’lgﬁ(p&tgﬁla g%&egg often | eaves the tag exposed and

ect ge or inadvertent renoval during
pr dm&scsﬁ thgchdllehgss thatee st oithtchgtrapip lde@ati drodsrices, and with RFID

systems in particular, is how to apply a RFID tag to an item. Currently tags are glued to

an outer surface of a container or pallet, and while this method is satiéfactory for many
applications, the prominent location of the tag often leaves the tag exposed and subject
to damage or inadvertent removal during processing. Other types of tag applications
include sewing tags into a garment and clipping tags to an item with metal fasteners.

The difficulties in applying a detection device is particularly pronounced when applying
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30 include sewing tags into a garnment and cli pping

tags to an itemwth netal fasteners. The 29 March 2007

difficulties in applying a detection device is

particul arly pronounced when applying -2- 0 29 March

2007 such devices or tags to tubular rolls or

containers, such as those used in supporting rol
sugfodaysces or fags tpabidagiobly of oadaipersdinch s5 thmse tsedse stppoetsng roll

of structures aften rub against on anot her, dur.i ng.
sofis et P lneoiaredirt 20 B nage EORiR sk 86 fifinst one
an@Hel duri3, préRitEER hRT theRbY IcBise dAmagOR) @b Rk S IRARIIAIL, Shsable

used for many cycles, such as in doffing and creelin
cangiersegdtdoptainggigre white nseddar hany piedlesasush|as iadelting mad ereling

RELD- s, there ks a need manyf act.ure. a

oAby fon B oo S PmfedF B R EBGLREE VG necd
to Aawifaeiutd@iontdihdr op@hrricbRavdagag Eldctednicl@abationeidvidy thad §ill not

processigg. BRI EF SUMVARY OF THE | NVENTI ON 10 These
be gapa CREsgd durFing praseist®d by the nmultilayer tubul ar

structure and nethods of formng the nultilayer

tubul ar structure according to the present invention.

Advant ageous| BRIERSUMNIMAR A THEONVANBIONICt ur e of

th resept i nvention includes a _tubul ar body havin

an. DISSE AROAPEr Reetls oItk Cbe Tulilyerdhplpiogtire an
mdhRE Y Rihind S8 Mlfilagatthiad@Nichfe Meotde 0l Ghsbe} invention.

enbedded therein. AS such, the detection device 15 of
Advhetageoaslynthe imulglayérgnby arvtorctupe o Gthrpogsentonveptiok ércludes a

durin rocessing or. e.of the nmultilayer.tubular
ot o0ty RAARERR W 08B Ve, St aen M e
idemtfitAtonyRNick b tdppivhichaglymbédied dayéif © As Sudls Sife ddtdetiby db@ce

be seen and p033|bI% renmoved, which is useful froma

c

of §wquiseptinserdia sanint be Npnasqskariirelmnaluripg procsssing eraysepof the
ml%lﬁlkeay%arﬁblﬁ L HEEHEE BEGRLAhO8e il R @1?(%(%@)81?52(#5%% gilu%ﬁlg};%g%bmar

resent invention conprises a
bodly,ale drviide ipless hikéle $o b sdeaynd powibly fdnesiel] ehidhieudell from a
such as. paperboard, w apped one upon anot her about an
SeUESSBRANONE: ¢ ubul ar body and adhered together in a

radisgld pari@gted nﬁﬁﬁé&é&ﬁﬁ&l%tﬂéﬁ@aé&ﬁﬁfﬁ{o or}&%ﬁib%ﬁi%%m of

are used as containers for packaging products, suc
thegpedentinventibnpotimrisescs fubpler bodynfdraed womdinnigipearlies of yers of

S orti.ng oduct s, wound around the outer .surface o
neRiRASLliRD RS 38 PP oot Pt s pf o§ilbandi el e
tubul ®odyl Bl i(ﬂfefﬁd"tﬂ%’éﬂﬁér'iﬂ}i exdidlnprlabd sddsuabibe "Such Sutisad

herein to denote both containers and w ndi ng cores,

bodigs prggisechast contpinentifpa pedgemgprodusts; sirchas spokipeansh pesadn crisps,
and B &Hltdgr%qcog@syfop ﬁp%gﬂin% p?&ﬁigtst%&ﬁ‘ldoag*oﬁnlﬂbcﬂé gl.rltelb 8.1%‘03 of the
tube, such as textiles, paper goods, and the like. The term “multilayer tubular structure”
is used herein to denote both containers and winding cores, noting that the advantageous
features of the present invention may exist in each type of tubular bddy.

The multilayer tubular structure also includes a radio frequency identification
(RFID) device that is interposed between two of the multiple layers of the tubular body.
The identification device is capable of storing and transniitting data associated with the

multilayer tubular structure, the products stored in or on the multilayer tubular structure,
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The nmultilayer tubular structure also includes a ra(ygoMarch 2007

frequency identification (RFID) device that is
i nt erposed between two of the multiple |ayers of the
tubul ar body. 30 The identification device is capable
of storing and transmtting data associated with the
mul tilayer tubular structure, the products stored in
or bptho in pidition| athdr ptarcan bb wioaed, Senumitted ®, and-fism Omddeleted from
or _both. In addition, other data can be

N%S?té%pa%f’?gﬁ‘g?ﬁtted to and from and deleted fromthe

| demtbiefifl Aitfc i@ icean TR ha@N$HahéCald QREHANIGR, ;AN
have many shapes and configurations, but according to

acemdingip ey srabedimgat the dedee isgeladyely fhimpmyd f4t adanclufésat goiled

n d a ca aC|
anf¥ffly WA PBRELE itreBng P B ERERRE PR BERRE Bl B,
ﬁeﬁumm&ymitfeﬁm SThetitl @ticafldreddvilerit sfdcedk bsde@aMine€ disfance
ced a m ne di stance fromthe opposed ends
frog taher?ép?i?ﬁlﬁl $0 @0ty 28 &1 enfsapqedimentjis laminated to at
lea.lsﬁtgﬂerlﬁ{tﬁtgmﬁﬁwg%lﬁy«l:ﬁ%ﬂhe 1é}fbo§rge mul tiple layers of

t he tubul ar - I'n anot odi nent, at |east one
of thh eno’thdzrtenp}jodiﬂlmtmtﬂ;easf ortehud thaunultipie llapdy of the tﬂiﬂﬂérm@ﬁy

s PReR a3 o i e Bl SR PGt
de®ies Hﬁysdbg‘lﬁm%l%cﬁgpgpﬁlebbﬁnhgﬁﬁﬁe 1dyRr.yet anot her

enbodi nent, the identification device is conprised of
a ma Wf)@n@fhef @mb@dlm@nt thetidentificatperr devideds covpitised ofia matrix of

L R N RN TR
m@ﬂﬁhp@ﬁc]&@b&ﬁf bd mb@ﬂS;vlﬂﬁt‘hmﬁbbfsl fightbpa dpib5 fibb@XdoPhRising the
so that the identification device is
ﬂemeelg?fgw o dsiidentifiqiion dpvirals intsgally bywdeddo thedubular
boéliﬁ %l& 'tlgelalﬁglgﬁcgg?ﬁ'é g;gwéetslﬁ Qﬁgfl cﬁr luﬂ 18J (}frngti lFII éi?ﬂalfp articles,
thegertidesnacs iogethar to;peﬂzmhdemﬂarfy maﬂemmicﬁimn d@ﬁceh amiingcoiled
| ed t d tors tajlic .
antBRas 01 GEPAR D e QLS BENE S iy e fo BllF inahagicyfar area of
thétﬁ@ulﬁ%dlyafr dbs«aeﬂée@ gumtaﬁﬂa[ysﬁgmfgﬂe&ttﬁ@mba ab¥ody)rRuaRAU e,

t he tubular dy. In either case,
the ld@mﬂcﬁtl@adwm aenotds reatilyotmbeed Muthwmubﬂwe thbfibap sructure

A NEMER KT

mtﬂtﬂ@j?drdulﬁgartshﬁcmfe,l ki gradigits, bidﬁ’q.} &hexﬁhfdﬂﬁbﬂﬂérﬁeantﬂéﬁieleted
products, or any other information can be del eted

OVESPEILiRR, Sﬂlb@ﬁuteéwéfqrﬂ@ﬂﬁaﬂefbﬁamdhe tdeahﬁwélprl davite.om t he
' d%&fhf)&ﬁc ﬂpﬁﬂlfgc%}ﬁﬁr dl\@ln%ﬁg@%fa&e%g &%&éﬁrgsgal@ Borm part

usi ng ayer tU ar S es a orm par
of the present invention. According to one method, a multilayer tubular structure for

storing products is manufactured by wrapping multiple layers of flexible material about
a mandrel into a tubular body, and embedding an identification device in the tubular
body during the wrapping step such that the identification device is interposed between
two of the multiple layers of the tubular body. According to one method, the
identification device is laminated to at least one of the multiple layers, and in another

method an opening is formed in at least one of the layers such that the identification
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25 of the present invention. According to one netho
a nultilaygr tubul ar structure for storing productgglwa"ﬂIZOOT
is manufactured by wapping multiple | ayers of
flexible material about a mandrel into a tubul ar
body, and enbedding an identification device in the
tubul ar body during the wapping step such that the

devige sulisfantially ocvugiey tteepesing dusng Mappihgm@p Adwantaegeously,

th | §i.pl e tub Ia cor di to
e Renift oS b TR Gy P ekt RGBS RS e
iddn@ifidhtidreRFice @D eha® thel iBeht Tkl bPH& i dAURE Bot @BMe b Bu%ﬁ Qt BRed
net hod an opening is forned in at |east one of e

seqtigpdn shestubat bgly. t he |dent|f|cat|on -4 0 29 March

20 1QCC enln duri

7 ol SRILER: BHRRE SR o 1RO RURL Ry R IR AT et ifause
theoiletithfcatiay aevied is |eﬁ1)beﬂ(£edaﬁ tlibalat esdyt he debics knRssremh

the identification device so that the identification

dagpags erbrgdwge fom Reinglibonbympedadusing paecsesing, gaé et bpieasily
lost f}@m%%w loREtoRAN he Tultil ﬂ& tBlhi sh@¥ile & %Q@icﬁfar éﬁﬁtfgﬁ' €

present invention has nany uses ecau
trackieg prdducta tthad arecbaricd en os ﬂerdmgdde}das avokiee, otk Icﬁﬁpsbﬂﬂilygoods

e device i safe from damage breakage from bein
angy e 12" T i of His BB EIRRR o daribt Eoape opdsial ShgyfTugton
techRSfues, CRIEMRor sﬁaéaﬁlt l)@ﬂas cﬁh%taglsﬂrﬁbﬁsaaﬁﬁe fu¥But &fucture, which

structure i's particu ar y usef for tracking
inqeasd oensfackising sficvigicyred raducoeost.ner ei n, such as

cooki es, potato crisps, roll goods, 10 and the |ike.

The net hods of the present invention do not require

SBRIEH DESORIFUCIN OF THESEVERUES VIEWS OBRI$IE DRASPECGE)
grooves cut into portions of the tubular structure,

whi daving Hp dgscaib ﬂ@ﬂ&‘(ﬂilu@ﬁl Hpgeerdl irasoplosense wilpew be made

e e S e

ge nlégaﬂe lt ienmnile prefsbecrte/feomewmf b mudniadee tutadle strietutd@cording to
acc &ﬁ drawi ngs, which are not necessarily drawn
ong gMeCHE he prssst ienti®qure 1 is a side perspective

Vi epyepife ﬁs AHkLd El@%ﬁfont\}ﬂa# b8the StAIHGYL tBbASCRALERY sﬁogvn in

one éenbodi ment of the present iInvehtion; Figure 2 is
Figame &nd el evation VIeM/Of the nmultilayer tubul ar

struet ury shown ure Ais . a .
per SRR 8 N Bne B o P Py B i fying rotl
gob B R GhdIthérbupBIQRESIMRUD dné Bxﬁb&iiﬁféﬁt SOBOPRER itRnBAe
enbodi nent_ of the present invention;
Figure 3B is a perspective view of a multilayer tubular structure having products
disposed therein according to one embodiment of the present invention;
Figure 4 i3 a top elevation view of an identification device according to one
embodiment of the present invention;
Figure 5A is a perspective view of a multilayer tubular structure having a
localized matrix of particles embedded therein according to one embodiment of the

present invention;
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Figure 3B is a perspective view of a nultilayer

tugular structuPe havi ng products di sposed thereinzglwa"ﬂIZOOT
according to one enbodi nent of the present invention;
25 Figure 4 is a top elevation view of an
identification device according to one enbodi nent of
the present invention; Figure 5A is a perspective view
of Bighid I8 isaynerspecting dew of p notliilapertubulaptmcturobaiitged

ol Blsp P64 bR PRI SR bRl

embdimentbOthe PrézBnt ifivéntipasf &idect i ve view of a nultilayer
tubul ar structure having a substantially di spersed

mat Fligkredt is galan wpwdll ag e aeathns for makimesravltilpyetubper
; . L Fi 6 i
sufRc PR e chEnBoaRell of MY ERb A vellth, 1 907 ° 12 @
mul tilayer tubular 5 structure according to one

enbodi ment th r nt _inventi.on. DETAI LED
DESCR PTi RGPS PRYERe ERN e PR S8VEN W8t i ons
NOWINE bhrles B i@ Edris O W WIS dedbinedHedS RS A&k %i‘ftfﬁl%vith
reference to the acconmpanyi ng draw ngs, i n mﬁlc sone,
refinencatot the h¢cosmpboyingdravangs, it Which 56mie g nbi dherab@liments of the

iR el EY i e G oSk e by B B St rifirent
fornisMint §Ho1@ nbise @MREIBNMS t&RD thoshlodhERE Bt fort@h&ietn;

these enbodj nents are provided so that this disclosure
rathgr, theggernlddimantp krecrabyided sedat thisedisdlownewilksatisfylepplicable
ef. [ AL S hout. Turning to
e RO Ene e "Ltk Syl B PSR R0 o 1) e
t ubDdraingad thecfigures, Fiduracicandd ilgstiaie b htulplaggeibular structure
in,enaggg. In particular, reference nunber 10 refers
acqopdige I RCHr¢SEYPvantion) & PatiFylas frfercncermrlsr 1 sekedp Ag
QUGN WL bdcl For Picichn Fpibildlt B HEHE, B0 k¥Rfiding
such as I's used to support toft goods, such as
coteax thilleswch pappesed (ol sapportrollbguebds,cubleas watiles,ipaper, plEte, and

tnulttla er tubular structure 10 includes nmultiple
otheLIRILA: plies of one or 20 more known flexible

Mt Bid @lRildyRRtubalae stPihdha d 0 3ndudAmil &l Mye¥s or plies of one or
margknovgp Hersblematpraals thetitrg stronhendhparticulanjeadvents géaus for
paﬁéggxgl%&)ftacﬁ}c gatnldpsgléﬁnﬁqﬁﬁ% %)rblll ﬁo&?ise_;%ng'pg (iecrulzg'r,zth% rﬁgulgﬁyfi:rr{un’gglar
structure 10 includes an outer layer 12 and an inner layer 14 that form a tubular shape
defining a central opening 15 and opposed ends 16, 18. While not shown, other
common layers of a multilayer tubular structure may also be present, such as a liner ply
and/or a label ply. One or more end closures or overcaps (not shown) may also be
present as dictated by the use of the multilayer tubular structure. The various plies or
layers can comprise any number of materials, including but not limited to paperboard,
plastic, metal foil, metallized plastic, or combinations thereof.

As shown in phantom lines in Figures 1 and 3 and in detail in Figure 4, the
multilayer tubular structure 10 also includes an identification device 20. The

identification device 20 can have different forms and be comprised of various materials,
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defining a central opening 15 and opposed ends 16,
Wi | e ngt shown, ot hgr comon | ayers of a nmultil ayé% March 2007
tubul ar structure may al so be present, such as a liner
ply 25 and/or a | abel ply. One or nore end cl osures or
overcaps (not shown) may also be present as dictated
by the use of the nmultilayer tubular structure. The

buy afrdondisg il Gwﬁmhodimfa’y ehesidelairﬁcabmpdd:\s'@ iamgspomsieto redio

er boar

ﬁeﬂ}lfé‘%c‘tu?s Cana ﬁg{ngpsesoai cio%e&@{ltgn ot eza‘l %@Fﬁ“gx o, Brocessor 92 Such

radi@ i iéicl it i Qi R A )%Bﬂws drita Fgma@kﬂm hitBsre Iaﬂaﬂable
Figures 1 and 3 and in detail ure 4,

fromm Pttty of maa@fapereretsu@lt@mtq@a@ Tienay Imdlelsmems@ The

DR Y ey 8 ST L P

matemal@u&ohmttﬁbﬂﬁi&nbeﬁhe&nﬂ%d‘f%iﬁbeﬁ&@& but accordi ng
%ne enbodi.nent. the identification device is
res

SEwbin eprg s therdadifisationedevigedOds pptitianed betwesn)thejouter
I35 AF ATk BOCL P GARCRHAL bty RE MIERFRert ey pRERay bo prosent
in tlagsbldmdaddyd\ﬂnbmnhie mebanodidvatsl descritred tegeity Brlingited fof
. f t I, T
ST o esrted Srfe Breogprdieatcn SHiE By Fategdaddio e
tubRe DOy Qi AR Edhufadlubd) Ghedh HRAAsT-SHnf 8RR tB#RESLvice and helps

materials, such as those descrlbed herein, may al so be
ke@l’s@édemebwdﬂm | n F| gure 2, the i dent i fication device

20 i 03|t he out d in er

| ay é[?le vig hs a orF: rglglag}atlfa % mggger %tllnb%qr cture
10NEypdies Ws@ﬁ@ﬂéﬂ w1lhrth§ A b Wul@@ﬂﬁcﬂxﬂz afinfdRRi0H eRFding

of layers described hereinis I[imted for 10 -

thesprapaspigg oy actjess ipkes withagsnsel thereta: Heoricyemples Figate ?xfn shows a

Ig E&eg I
mﬂnga\rfu a%tt%%r 1e0,sha% Ic hﬂr%gf)%s?%rs ae‘it/he%stﬁ%l% Sﬂéeﬁ? g q%/eﬁ eV| ce
theaeupoh e Spmrilarke & f':gurél&B dloivc e tubinbhd eimuctﬂ'ﬂ&d()dﬁwn(g@r&ﬁlctﬂs stored

abhle to store information about the It| er__tupu] ar
SRS COOKes. B O aRUTASEaeT AT BT oL e 20 is

capdbRUb B oriol el QeEID R thd rﬁﬁmm hBOlak SO SEAE, ﬂlé%og&ezs or

processing or actions taken W th respect thetet
pr@ﬁmp@formegmméh@wbghomucaum wbgbeds, sxcmats nwrvmglihe Rizvitwrg and

ds 2 such she ein
ot BT &f Gl Rl b ool B e ep Gapapon Other
infBnhatiinUsRh kO gfmbﬂsm , REcBEeET dut2 Qualit9 cBhtrol tifiBhtion, S6& ating,
as cookies, biscuits, potato crisps, or non-food

locg i e grderRiatugandyche ipported, stserhisné trepsmaitted by healevice 20.
Inf‘dﬂh%i’b% cjélp afsg rbetd%te'a“%iah%%&ﬁdés%%%mﬁgt Eﬁgﬁagrs%bgtﬂuuﬁ %nd

dlsabhng, so that the tubular structure 10 can be re-used for additional products or
goods. These types of features allow for improved inventory management, inventory
control, in-house product location, and supply chain management.

Figures 5A and 5B represent an alternative embodiment to the multilayer tubular
structure 10 of the present invention, whereby the device 20 is in the form of a matrix of
distinct metallic flakes or particles 22, such as ferrous slivers, that are embedded within

a least a portion of the tubular structure. The particles 22 forming the device 20 in this
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20 processes perforned on the tubular structure or
googs, such as noving the structure and goods WichQMarch 2007
transporter or processing the goods in a downstream
operation. Qther information, such as product ID,
technical data, quality control information, code
dating, location, and order status may be |rrported

embodireght respond mathfs PG WaNTiEY as the: dgeiges desgibed dbofarsnelt theh

so _he des ver
g 8 e T g A RS T G Yoo, the
prédifts] aﬂp@bésbl&tpéﬁerrﬁ&i tefeohe Pfeq‘exum?dth%%nmlztzlamhxed or
products_or ~goods. These types of features allow for

mtiﬂ&ﬁﬁﬂﬁb@édqdw&hﬂls rfgbemmééﬁﬁmer tibatse Fiming atdenst onsi of the layers
of kil t{lﬁ’ﬁiﬁxeb%o% } BE %k\e? Q%nc%@gaﬁ%&l Bpll éar? Qlﬂ%por iscrete %oc\Z}téon of

managenent ures repres an alterna
thetboldt baty, ot may be dispbised saupetantialbuhsrughsitrtetubtlar BEkyods
esent invention, whereby the device 20 is in the
dﬁ%ﬁ&ﬁgglog'natrlx of 30 distinct nmetallic flakes or

par tg O@J:@% iBstrald %I?nélﬁocf for ﬁﬁﬂ&ﬁl{gﬂ do Yigﬂogrt%frﬁﬂﬂ@aef' g.lrbular structure

enbedded wthin a | east a por e tubu
acgrrding teithe. prasiest ipwertionl ésc@@inborsrmiuiyof fiexible bbdepBanaterial 121
7-,.0 29 rch 2007 [ res Ln.t .
is b8k vandiadpn i ¢ MaStherrand J0oane S50 ubavaond deh it figure os
an HRESENRYEMsfodd Bewediothe duRP thybs PN tht athePRQM 14 NGore
mul til ayer tubular structure, "the products, “or

ntgmatlesera maydemseseat h@weveéon onpreebedmﬂny no tﬂﬁ@’nﬁdamrmres
prc%gntafegvﬁg)éﬁg' f 1rgle$én u er lé{)ﬁer odc%%léj\él\"iss% Bl 1 f : boﬁé/ Tn one

has or m
alttray@veserfboafimértalsouhuivalin Bigdye 6,d0dy me@nﬁl Iﬂl&ﬁay be presented

ncgﬁ%rated in a particular or discrete |ocation of
ﬁ}?epl efrmefalliy pagiclery diwericd gepisdeienuped mfyvas | y

I
or EAMONIY by b RSP Pho AR At RP P RORBBb Koot form of
wem;aner ifidayrs rwiten bl pentisles 20 anerdespeaed or abm@d tleréth eugdr thstight

t A ti fl ble b ly .
sl A i pspe ity & frtpaits bbucfean ofc pen e ot
p()é'@fﬂéi f(ﬁéppﬂ}gthe-ﬁﬁﬁlchﬁ qdy oRiyMhERIrBIcE BF t}ﬂe%élah%lf 'wg:%red@ bbﬁ&ply

an internal |ayer disposed between the ou [ ayer
matgithl 1Bk Inmm@remb@ﬂ@nenmhe Meeplyinpetenial d 1 ﬂa@'@s sn n:agmngzs that

| naI ers
s GG T e o By PR R My P, Gy RS
un{ﬂ@ adthEWel 5 Herks AAd hblah&i’s aépdﬁﬂdﬁg orl the @pislicaidd.er nat i ve
enbodi nent al so_shown_ in Figure 6, body ply materi al

121 hedpnesdaysy dd ésalagiadmgnggditawarddhe rrﬁmfhte}/ 4Q)ﬁ3 el arspprort layer
RSP ] R i B O, [P e
by ias appleher 2B W kealedase 31 aramabdo be present to laminate the identification
device 20 to the support layer 141. Although not described in detail for clarity, various
liner and barrier material configurations could be employed at this general stage of
manuiacture depending upon the products or goods used in conjunction with the
multilayer tubular structure 10.

The inner layer 14, body ply material 121, and support layer 141 are advanced

toward the mandrel 40 and helically wrapped around the mandrel one atop another to
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wet paper fibers when the particles 22 are di sperse
or applied thereto such that the particles and the
paper fibers are integrally bonded to one anot her,
although it is possible to apply the particles to
only the surface of the relatively wet or dry body ply
20 material 121. In one enbodi nent, the body ply

form & eniltalaydr2dbuaf stmesira nlncmpe nhrbgdiﬁ&nt Hizet opeinm@SZ@ﬁned by the

fit. th ficat 20.
bofty Pl Paer 3R ik s el i 6F piarel AR s Rt Ridng ficatiag
deb‘i%éQ@ @ﬁbs@ﬁﬂﬁﬂﬁ' b&glpgae thd\SpeAtip! Ipc@tahﬁgeoull tHe@iﬁl@knésQM?ﬂqe
is also advanced toward the mandrel 40 as wel

1d€§11;|1@;§@tmn dexjesi20 i3 accomamideteddodbe dpeving 25 wrdgthe it d@le mftt;the
25
e el S e s o S TR

pattf@:ula@lm thain@et il dutk@ndyeld CRUROM AR \he® o2 thdiditd i€ presence of the
port |ayer 141. Although not described in detail
ldmﬁcetncaqugﬁe Yischiapwath 3 issepurpppr 1937@? w@rb qEigRr i al
configialk W eRt dahm ETBLON Bl Aind 4 SNELALRE A0S
manuf acture dependi ng upon the pro s or goods
wmélag bieh 54 dhngt eatehdsomowid dpdihel oppobddi ﬂuihl}tﬁsr Sﬁ ubhd winding belt 54
structure ner |layer 14, body, ply material
nof only rofggs gwg f;%vrapcqsaﬁ%wﬂm St A AR PP BB e e
mqumqhyc@oﬁ?féste@&ﬁs%é 4 é’ec‘ﬁfe%ﬁ%ﬁ%e%%w&nt he mandrel
one atop another to -8- March 2007 forma
mul Ddvenséeearn ol l;heamnémgdv@h lSFlea cdntinoowes camrdwbreuréﬁus adviamced

tmggrg éfﬁ nlg;an(grlefjﬁ%tér ned %ﬁﬁ & é\f%oad hgaégl:[ ﬂ]g{ 2'}1?% 1es an ac{heswe to the

ineil StMifAdel F Md Qfler [8RY] The 3QeBlabEt Bndahé XRGE Y RpSRdith&eto are
openi ng Advant ageously, the thickness of the

thenpagsadfundagnedh adegice o rendar shopdbesivosibsagtibly eeky.
|
oot R R hdl e RS DS louleb iy B PO Wrapped sraund

thestanreLt0eorit0 theaudetangday tubalal strdcyure hit showlé be antd @it @ each ply
0 ho how or..indi ca the resence of

14,
S g I A lb & radlingpdge onfhephynisiraught B pontact
wifi a I%Eéﬁﬁg eggééﬁhg eﬁ%‘uﬁ% c})roel Hﬁé’b%r th%teﬁgé‘stﬂéﬁgmf g abutted

advance 40 by convénti ona
togeithed it fprived butbidint Himreb@kvt/md st shooldrdisoebepaited tht ehipogped] or

hefih e U s i Sre ey b S e 1 B s

1n@hﬁ§§d¢5tﬁd‘b@férﬁ@dlbg%w&u@mh%gbﬁﬂféﬂzk@ ies to ensure a
secure bond therebetween. Downstream of the w nding

bel {Thsayrappeddascrnerduss etp then a%éeedmwmthamd@éﬂ(l by a

Wlé@lﬂ? rbgllt %Qe"[ﬂ@gvgl{cg}l 3 éﬁfo?eﬁgshan% alqggncgg {hee{vr%&%d lg)‘?etr fnd

ES ve'to't
applies pressure to the overlapping edges of the layers to ensure a secure bond between

%9 March 2007

the respective edges. After the multiple layers have been secured together on the
mandrel to form a continuous tubular structure, the tubular structure is scored or cut by a
cutting station 66. The cutting is preferably performed at regular intervals such that the
identification device (if applicable} is near one of the resulting ends 16, 18, but

spaced inwardly therefrom. After the tubular structure 10 is cut, it is removed from the

mandrel 40.




10

15

i nner surface of the outer |ayer. The outer |ayer 1é9IWanﬂ12007

and the adhesive applied thereto are 15 then passe
underneath a heater to render the adhesive
substantially tacky. After passing underneath the
heater, the outer layer 12 is then wapped around the
mandrel 40 onto the advanci ng tubul ar structure. It
shobkerdaghothe dmtltihwezdsb@atﬁrlwhye ayt migtpd of the prergndinvention
about .t h 40, .a traili edge ,of he ly IS
o P PRy s esicneiy b Sinto I g St s B cores
an@ RfetHods oPRahifattufhg Sld ddhdainetEhdedeRS 1R pE@FLIAL tl@@mhttﬁ’@er
20 together to forma buttjoint therebetween.
tubagas sirictaressdecthestsdar mppfaciiing sams efdhe preseny emwe@apn provide a

'm 1ﬂ élﬂ‘gbﬁlgr Sp fjmgl%ﬁ 1d&.ﬂﬁi ﬁhé\ﬁgeeﬁl {3y éﬂg %sceptible
dediis ir'd

ctures I nven
to ﬁma@cbrbb{efq end/ﬂiewtracwm@imng formddisgy 1Inb¢<r@oraiﬁhg cm[\&nﬁem:hl
ers or %ﬁles are t hen advanced down .t he nandre] g%
turige Agahpiupeand sygtempnd. filager sarulargtrupyrgamethgds of
th &B‘Eﬁﬁreﬁtib% Ml%ﬁﬁ%ﬂ)ré t%( {%Bﬁ'lt APd PR LS o REERR Wh8s it
e overl appi ng edges o e layers to ensure a secure
w1limd11cbateﬁéreenc1etshe sm;qﬂpelnﬂm venagigest, idfdneny trivaagandnt.pl e
. la erstﬂgmﬁpﬁ secur$ gether on the nmandrel to
m‘feB & QusC RSt 'siti9kt ure, the tubul ar
- St rMGhVHR I RaB6R 4E ofiier Sbolivnehts JTUA inRehtfind k&t Bercin will
The cutting is preferably perforned at regul ar
coina e t@ cméhxllf:daat thf:raet to mdmhthf:secamn@ﬁnﬁema@ehe(wmg the

N a i S_near of the r sult
bR oL BRIkl pRSRI o) R Ly b ag IS bR B e
draﬁimgmtmeeef&& it$s e, unkibrsto‘ﬁ:d rtlmﬁwedv&mm hieeot fEtdligited to
- 0 29 March 2007 Accordlngly, the multil ayer
thf% %@ﬁ&ﬁﬂ@e%@m@sm Aed Hetimerlificaiionsrasd ofier PRbesitests are

int@YRAGO BB irchfiel %ﬂhﬂpﬁmg% ftl'lecé gﬁde@lsb ﬁﬁsﬁglg(g%ggﬁaﬁc

conventi onal contal ners - an met h

termanuf @oployédigrancther amttmedlmrasgmdc and dsscriptive sense only and not
art|cul the nultilayer tubular structure and

f‘p ?%FlﬁﬂWufacturlng same of the present
|nvent|on provide a 5 nultilayer tubular structure
that includes an identification device that is |ess
susceptible to damage or theft, and the structure can
be formed by incorporating conventional manufacturing
techni ques and systens. The nultilayer tubul ar
structure and nethods of the present invention wll
therefore not only result in decreased production
costs, but wll reduce inefficiencies in supply chain
managenent, inventory managenent, 10 inventory
control, and in-house product |ocation.
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Many nodifications and ot her enbodi nents of the
inventions set forth herein will conme to mnd to or?gMarch 2007
skilled in the art to which these inventions pertain
having the benefit of the teachings presented in the
foregoi ng descriptions and the associated draw ngs.

Therefore, it is to be understood that the inventions

CILAIMERt to be limited to 15 the specific enbodi ments
di scl osed and that nodifications and ot her enbodi ments
are intended to be included within the scope of the
appendeda éhdtiiFer tbilBOUARNGO Ristdring pr&TudEs, éBp@HR: oy ed
herein, they are used in a generic and descriptive
sense o pbalagbedit formed oty puléiple layers philexdblc sraterial grapped

' onéﬁ?m&%& gggut a?gﬁsk/)g%e %81&1% lg%fﬁytelinh%ﬁﬁérea H‘)%%{h%{, lﬁ]%cmugplar

ucture for''s pr conprising:=-a
bodhphyvifipinmedarfdranersutthéeplard bpyBesd eds; b xi bl e materi al
wr apped 5 one upon anot her abhout an axis_of the
tubul ar B ]g?fﬂle%‘a’h FeiHfiqalg fledre inforposed beiveen twe afthe

R T AP a2 TR Ay ARRTR AT (RN

spaved weesdetonminfl df shence Moint theloppdsed ends affthe hibutanbodyar
body, the radio frequency identification device being
spaced a predeterm ned di stance fromthe opposed ends

- of 1 he tabwialy&adiulad@rdurdad®ldind RYEhin EP&Jh&Ein the

__structure according to Claim1, wherein the
identiépation; deaice dnlaténatesktoi as ldasimineaf g mltiate lpyeas of the enbodar
bo%ﬂe multiple layers of the tubular body. 15 3. A
iltilayer tubular structure according to Claima1l,
wherein at |least one of the nmuttiple |layers of the
t ubul ar bod%_defines an opening sized to fit the

i deht i fieaulblayerdvhder stpenire posprdingto) Clam | £ whereingh least one
! . _ o Th
o SRR AL A AP RUB o D dPSILOG RlpLD,

eas ne ‘of the ayer
identificdtin device stalrthatahe alediifigativo deliae manlsubelastidiyrocttyy the

identification deyvice i.s capable of storing and
PYH 3 fi‘fa]ﬁ@s%(‘fﬁ? 3@@3&1@9@ % th at | east one of the
tubul ar structure and the products. 5. A nultilayer

tubular structure according to Claim1l, wherein the
4. A multilayer tubular structure according to Claim 1, wherein the

identification device is capable of storing and transmitting data associated with at least

one of the tubular structure and the products.

5. A multilayer tubular structure according to Claim 1, wherein the

identification device includes a coiled antenna and a capacitor.

6. A multilayer tubular structure according to Claim1, wherein the

identification device includes a printed carbon-based antenna.

7. A multilayer tubular structure according to Claim 1, wherein a plurality of

the multiple layers are at least partially formed from paperboard.
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25 identification device includes a coiled antenna

a capacitor. 6. Anultilayer tubular structure %@annﬂ12007
according to Caiml, wherein the identification

devi ce includes a printed carbon-based antenna. 30 7.

A multilayer tubular structure according to Claiml1,

wherein a plurality of the nmultiple |ayers are at

| east partially formed from paperboard. -11- 0 29

Margh 20Q7 Al til bul truct f
stofi ng pradtiee Ry R e RodiEL B Prathe
from mul § ipurr badsefosmed ﬁ{)hﬁi&hﬁﬂfpﬁ:t 1&%@ bf Abxi¥lcaRNgsh] vaRshed

upon the other about an axis o e tubul ar body and

ong gpett B oflisg eberd an axise theubular balyed pdhered ragethen dhe whular
boﬁghgﬁngﬂﬁé o &%uﬁ@&g%gggﬁégggeg d.a;radio frequency

entitication déevice capa oring and
transm t4 radip fretaieAcprienitfi@tion devitdcapable@dstorigpan® tratidnitting
mul tilayer tubular str%éture and the produc%;i t he

dafagespciatiwith shicerb one et Beimgtiayrrirbuartartuge g the proghcts, the
- diat Lt i L t oare i
T e
embeddddaritiondyeanaporitien of thedilstlamteidypahdricley the tebrudar body and the

.integrally bonded . to one another. 9. A nultilayer

iy el e BB CE §o8es m 8, "wher eby ¢ he

-particles are dispersed substantially throughout the
tubul ar body. 15 10. A nultilayer tubular structure
accdr di ngy mtilayer tibdar sitveuee accardingteaClainy 8owhergethe particles

.l i.al Iy formed of
o e RSBy Rl fuon BRI oY ng o multi ayer

tubul ar structure for storing products, the nethod
conprising: 20 wappin nultiple,la%ﬁﬁs_of flexible '
mat € i al A andtiayer HeiHar dructuse accarding foflaim Bowhereinyeplurality of
the R R 1aD2G YNV Al LR faces and
oppo?eJag%dQ?Qgﬁ%aggﬂggﬁu?ﬁggggﬁggﬁgg 9equency
identification device having an antenna and a

capacitor in the tubul ar,body during.the w appi ng of
CherlE] ek et apmachisinges HE R A BF - SURe oot
prddR! the hfetlddeRdngRiinge s interposed between two of the

multiple 25 layers of the flexible material and
bet ween whgpingmertipladaysot @iilexiié matssiabdbouhe ntantied to a

et b e B B PO e S0 T ol Prpe

| am nat i grgbedBidg a radio frequency identification device having an antenna and
a capacitor in the tubular body during the wrapping of the flexible material about the
mandrel such that the identification device is interposed between two of the multiple
layers of the flexible material and between the inner and outer surfaces of the tubular

body, and spaced away from the opposed ends thereof,

12. A method according to Claim 11, further comprising laminating the

identification device to at least one of the multiple layers of flexible material.
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identification device to at | east one of the nmultipl

| ayers of flexible material. 30 -12- 0 29 March 200 March 2007
13. A nmethod according to Caim11l, further conprising

storing information about at | east one of the

mul tilayer tubular structure and the products in the
identification device. 5 14. A nethod according to

C al#n 13A methedageordingia Glaig 11 dértherfopimpgisinigestoring information

abb a Féﬁtt dnt%r 1 Oﬁhltﬁ%gg‘ ﬁﬁﬁ ar ne Of \ @f}b %géuotsrf%ﬁ.ﬁ%

ar s ure a
idemhé‘mhmdndm:ﬁdeon devi ce usi ng a readl ng device. 15. A
nmet hod according to Claim 11, further conprising
formng an opening 10 in at |least one of the nmultiple

| ayess s - | [ ' dentifyi
L8185 ARl SR ASHRD Ao o
infwmagpinapost #peasiéne o thetbidawd twimbu fsaadture ang tige products stored

bul ar . structure for storing products,
in %éhﬂ'?%aﬁo%g%%‘??w rei‘%‘ S FHfthg a plurality of
fibers into el ongate sheets of flexible materi al;

vvrﬁggl ng nmul t(lyiol e plies of the flexible material about
dr ef mgth @Cotdlﬂhgjﬂoéﬂaim@y,,ﬁlﬁh@ couipukiag ftradyg an opening

d d.
in S PG R Bt B pF R PO R s ot pieratly
octupiestthd bperindd@dingite widppinykstédle i dentification device
with the fibers rlngtheerX|bIe material form ng

20 step. 17. A nethod according to Claim 16 wher ei n

t hey 4 or It f . .
oot % TR IR QLN R Bl
prqmptsrﬂxemecﬂhomtompming 25 18. A method accor di ng to

Caim116, furt S|ng storing informatio
about at lOfBEER @H‘@ﬁﬁ’fnyfr ersdiita slongets sheets of Q?X@kr%?f@ﬁle

and the \pfaﬁﬂﬁgtﬁulhﬁle gﬁ%s bOgR tﬂ'e{u'b bt%ﬂaldd%KhtCaemaﬂtﬁel ifito a

met hod according alm 18, er conprisin
tubjugpe ol Y. thargibtilae b@d)y havigy imaed and ombo lsm’fates hmheppoeetbemlfs and

the nultil.ayer tub struc and

st or ed ?I%b%iﬁlélgi a&@ﬁ’f’%ﬁq&gﬁyd erﬁﬁ’\‘ff“&@ llcﬁ nﬁl%ﬁﬁ%‘gody by
migiay igeidentifBatiOn device with the fibers during the flexible material forming
step.

17. Amethod according to Claim 16, wherein the forming step includes

forming a plurality of paper fibers into elongate sheets of flexible paperboard material.

18. A method according to Claim 16, further comprising storing information
about at least one of the multilayer tubular structure and the products in the

identification device.

19. A method according to Claim 18, further comprising identifying the
information about at least one of the multilayer tubular structure and the products stored

in the identification device using a reading device.
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29 March 2007 20. A nethod according to Caiml16,

wherein the enbedding step includes integrally bonm%%dwandZOOT
a matrix of netallic particles and the fibers. 5 21. A

met hod according to C aim 16, wherein the enbeddi ng

step includes dispersing a matrix of netallic

particles substantially throughout the tubul ar body.

22. A nmethod of nmanufacturing and using a nmultilayer

tubyh ar st re for DPROL LI a product. to be .

w et LrarBb okt o CRARLE DrBp R FE ot dhinpiydes
intepelly botdiag a siditie bimetaflfcqtecl @ dndlahé fiverof body | ayers

that include an inner body |ayer and an outer body

| ayer, the body |ayers having inner and outer

surhaces  an; o ' ] | fl i

devt o T oOERREREERCTHE TR b HRlle G pes
didpaysérgsa macix dfinadtaltib partidies sulfstangnll p threwgshioaethe subular body.

i nterposed between the inner and outer 15 body

| ayers, the identification device providing a unique

i depg i fi AahiAM SOhatdPSerl RN asindt 4 MAEHILRY tiil ?Sﬂrﬁ% R f

product about the outer Igﬁgrjf acué;n%% t he c}%{ er %o y 1@ for
suppryting a pedoeti tn §e iwrfppeddhdreaboiy thdvecthdé nomprisiag:i on

devi ce apout the product wr ed . about .t he bod .

| ayers; ﬁ‘&‘%tg? B%Hfair 15%%&% §P}ﬂrg&y Pﬁ_ﬁ’ﬁfyn]m% fhat .mdu‘le
anafey bodPRye Hdstousdr o8¢ 1ayBr, tebodly R Rdvardl inf& H8\GuES

using a reader. 23. A nethod according to aim 22,
surfages Bad opraspd Pidshg: del eting the stored information

about th ( v : s identification_. .

devi ce an p{dﬁ%{%catgrld%#ﬁ&% %?%evté%ﬁla%%gr e-used* t n& capacitor in the
bodp hjyencuélothanht ideatifitdtan depico dligterpdddd béweh Bednh@rand outer

in rul ti |l ayered, tubul ar structure, the nethod
boggﬁaﬁﬁ%sﬁ%ﬁgﬁj@ﬂé%tty%&ew Proyiqipg 2 pgraye ideafifcationdoe Hieyubular
strh@dgrtification device to a surface of a first ply of
30 fiexible material; -14- 29 March 2007 winding the
first plyrappingagrodizt awit thef oueerserfese afdenbutti leatyiloyer;

device & c())rlﬁgg fAformation in the identification device about the product wrapped

about the body layers; and
identifying the stored information about the product stored in the

identification device using a reader.

23. A method according to Claim 22, further comprising:
deleting the stored information about the product, such that the
identification device and tubular structure can be re-used in conjunction with another

product.

24. A mecthod for making a multilayered tubular structure, the method
comprising the steps of:
affixing a radio frequency identification device to a surface of a first ply of

flexible material;

-14- °




mandrel ; providing a second ply of flexible materi
havi ng an openi ng therethrough, the opening being Qg March 2007
sized to accomopdate the radi o frequency
identification device; and 5 wi nding the second ply
havi ng t he openi ng about the mandrel in contact wth
the surface of the first ply in such a manner that
t heWingingothe fiss) pbneayingidaridio Gaguanay itsutifieatios device about a
ma&gﬁftioned in the opening in the second ply, and
adhéring the first and second plies together to form
a nprovidimyeseeond iy dlexibld mefetinhavaiy. anmﬁniﬂgttmahﬂfugh, the
claim 24, wherein the second ply is wound about the
opepmgheig ereddp pegomrpodaietheiradie Tispyensuidrgtifieativa dewisar and
com D B poceRd p IR (0ol Wb Tnagdhl i Flpragt i he
surfabe ofitha direlplypini such & manhadhaght helid freqicnendestianidn device is

lies. 27. A.nultilayered, tubul ar structure, )
POS@WB$ infih PeRng i1 Lf S%WS &t fmi ?ﬁﬂlﬂ"_@gﬁl&t ! e HeaAdgics
togétBel 8 fhinP s URMMNydre@blfak GRid:@R, device 15 affixed to a
surface of the ¥|rst ply, the first ply bei ng wound

about an axis; and a second ply of flexible materi al
havifhg ahhwopehpdgf elhisn 24.hwhnnejh the secombplynstwpinyg ativet thg

. i d | i,th th f
madl U RP e Al D At SO MERdthy an aches ve

to formsaid nultilayered tubular structure, with the
radieo fTleguethod of cleint D4, foahdrapniheiving ehd@bMEf winding an
ositioned in the opening in_the second ply. 20 28.

innegostRly appw et wandrebrmiosto sindieg thedirsirand jsggond phies.

further conprising a third ply wound about an axis

agai?st A ReugRsaed wbular s@RidR, %ﬂ@%d%e side of the
second ply fromthe first ply, suchthat the third

pl ya Bsvplyofflesibipoatcrigl havingreradiedomuepdyyidentifBatién device
affixed to a surface of the first ply, the first ply being wound about an axis; and
a second ply of flexible material having an opening therethrough, the second ply
being wound about the axis and in contact with the surface of the first ply and adhered
thereto by an adhesive to form said multilayered tubular structure, with the radio

frequency identification device being positioned in the opening in the second ply.

28.  The multilayered tubular structure of claim 27, further comprising a third
ply wound about an axis against the second ply, on an opposite side of the second ply

from the first ply, such that the third ply covers the opening in the second ply.




