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B WATEE A R Sre stk el MBiqer<ty; H Gateodsn v aeen developed
SYStalprsvilid Mivsatii H8RAnRMYtion n 1D bar codes. Thus, 2D bar

codes are used with shipping labels and other items where more information is

15  typically needed to identify the item(s) associated with the bar code. However,
1D and 2D bar code systems are often not compatible with one another, and the
bar code must be clearly visible and readable by a scanner or the like in order to
transfer the information associated with the bar code.

Another method for tracking an item and/or transferring information about
20 an item is through a magnetic strip having pre-programmed coded information
that is attached to an outer surface of an item. The information is read by passing
the magnetic 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
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magnetic strips are also prone to damage, which can be

a problemfor |onger magnetic strips that contain nore
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to the receiver in order to raise and lower the garage door at the user's discretion.

Another technology that is related to RFID tags is known as Bistatix, which
operates much the same way as RFID tags except that the coiled antenna and
capacitor of the RFID tags have been replaced by a printed, carbon-based

25 material. As aresult, a Bistatix tag is extremely flat and relatively flexible,
although currently these types of devices are limited to a frequency range of about
125KHz. In addition, the read range of a Bistatix tag is dependent on size, so for
long read ranges a very large tag may be required. Regardless, whether a Bistatix,
active, or passive RFID tag is used in a particular tracking system, these tags and

30 systems have greatly advanced package tracking and data management.

One of the challenges that exist with electronic detection devices, and with

RFID systems in particular, is how to apply a RFID tag to an item. Currently tags
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| ong read ranges a very large tag may be required.
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BRIEF SUMMARY OF THE INVENTION
These and other needs are provided by the tubular structure and methods of

25 forming the tubular structure according to the present invention. Advantageously,

the tubular structure of the present invention includes a tubular core and an

electronic detection or identification device, such as a radio frequency

identification device or tag, which is releasably associated with the tubular core by

a resiliently flexible band or sheet. The flexible band is biased against the inside
30 of the core or about the outer surface of the core, and the detection device is

interposed between the band and the core. In this manner, the detection device is

protected from damage by the band, and the detection device can be removed
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Figure 1 is a side perspective view of a tubular structure according to one
embodiment of the present invention;

Figure 2 is a side perspective view of a tubular core of the tubular structure
shown in Figure 1;

Figure 3 is a cross-sectional view of a flexible band according to one

embodiment of the present invention;

Figure 4 is a cross-sectional view of an alternative arrangement for a

flexible band according to one embodiment of the present invention;
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the invention are shown. Ind e se | venti ons
be setipfydipeticable Wﬁﬂye‘ﬁ}mﬁéﬁnﬁt‘i ]2% %Tﬁ&e Htlﬁ ﬂe e
Contﬁrou%ﬁgutas limted to the enbodi nents set forth

herein;” rat her, these enbodi nents are provided so that
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K
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and oppose
potg o cnsgs %ﬂg %s vlvfﬂdmg ¢ores f%r supporting products wound around the

outer surface of the tube, such as textiles, paper goods, and the like (as shown in
20 Figure 1). The term “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 body.
In one embodiment, the tubular core 12 is formed from multiple plies or
layers of flexible material, such as paperboard, wrapped one upon another about
25 an axis of the tubular core and adhered together in a radially layered construction.
The tubular core 12 can also be formed from other materials, such as plastics or
composite méterials. The inner surface 18 of the tubular core 12 defines an inner
diameter D1, while the outer surface 20 defines an outer diameter D2. The
thickness of the tubular core 12 is primarily a function of the products stored in or
30 on the core, as well as the processing and use of the core. As such, the thickness
of the core 12 may be from about 0.1 inch to about 3.0 inches, although the
thickness may be greater or less than this range as desired. The length of the core
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met al s,
is stretched or biased about the core, the side edges 33, 35 spread slightly and an

interference or frictional fit is formed between the band and core. In this example,

25 the identification device 40 is interposed between the inner surface 36 of the band
30 and the outer surface 20 of the core 12 and is held in place by the interference
fit. In another example, the outer diameter D4 of the band 30 is sized to be
slightly more than the inner diameter D1 of the core 12, such that when the band
is compressed or biased within the core, the side edges 33, 35 draw nearer one

30  another and an interference fit is formed between the band and the core. In this
example, the identification device 40 is interposed between the outer surface 38 of

the band 30 and the inner surface 18 of the core 12 and held in place by the
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conposites, and fibrous materials, such as paperboard.
It should be noted that the term "band" and the term
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dev;ﬂh%ﬁa%gle% i nter posed between the outer surface 38
of the band 30 and the inner surface 18 of the core 12
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d
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discussed above, the location of the identification device 40 is determined by the
25 location of the flexible band or sheet 30, although preferably the identification
device 40 is located near one of the ends 14, 16 of the core 12 so that it can be
easily removed and be in more direct proximity to surrounding electronic
transmitters.
Figures 4 and 5 illustrate alternative arrangements between the core 12,
30  band 30, and identification device 40. In particular, Figure 4 shows one
embodiment of the band 30 whereby the band includes opposing flanges 37 at the

ends 32, 34 thereof. The flanges 37 include sides 37a and 37b, which are shown
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5 g?%{'r)%?"effi’%g s RIcAAb 6l iSicRht GiaRlter of hedand $0 és oxder foemtompBsh

I mproved i nventory managenent, i nventor
contffafient ifrcttvou Shesidsd 3¢ defia-theionter suhreeS§H Iﬂ;]}e l&”ﬁé Pasa

managenent . The, |, dent i fJ ' . i . .
TR S e R ST B 5 ooy v
enhagdi pRAted the siiey BT.eDeperiddigadr theldypthhiftheamedesk land theethigkness

includes a coiled antenna and.a capacitor that. respond
to ofdemidentification égylc%%ﬁh%sdeﬁwg%a@ﬁggavm Dag e free 10 Hove
requen fters. Such RFID devices or tags are
1Okn§aﬁ5%%%“%@%?%%%%e froma variety of nanufactu?ers,
such asFivhiros shaly dnotred efibrdiment of tharbend 3Q wherebpighe band

coi |l ed ant f t [ ifi ' i [
oL o Bl b SR AR A0 b1 o
car Hop 1? ﬁlzc?ﬁre(y@ﬁtg birfHep if¥B¥ioR lof e 36GntoABe €Ur6 CRESaEDbly, the

above . ocation of the identification device 40 is
det e d8 chiyndsrediabiy av igosatesthantibe piiek susfase B8 d thercore 12 and

sheet_ 30, alt, I he i i fi '

15 o dusa et elrufTgn FEick ATl SR 4G s fpan e
{ Neo G Eirfhlo §0ME Bae, BdpoRdiRgon tRERIdIY anduimuediands be in
nore direct proximty to surroundi ng el ectroni

t r aAdwdntageossly,Rhe fleege 48 may/islyde|cqlor 2ad/ar et &g {bat infogmation

arrangenents between,.i.he co .
i detit 9s @sily Bq’?n@jﬁ?(gdé{l% _tl% ﬂgn%r%ﬁ ag%F'tg rlriggﬁprgél}ggv% of the band
shoyg r8pehE ehiedMB Weldbs indtvating thaBthewber Bhlyastaimnd dciiready
i ncl udes opposing flanges 37 _at_the en

20t heineerted thrsirt. | Andrssriter ganeralfysbayydie Sonfgon gayice 40 i
o BB ORI LR ks DS 7 s el
by the interference fit between the band and the core.
Figures 6-10 illustrate various methods of installing the band 30 and
identification device 40 in conjunction with the tubular structure 10 of the present
25 invention. In addition, Figures 6-10 illustrate how the core 12, band 30, and
identification device 40 can be recycled or reused for future applications.
Referring specifically to Figure 6, step 6A includes attaching or placing the
identification device 40 to the band 30, such as by positioning the identification
device against the inside surface 36 of the band. Step 6B includes positioning the
30  band 30 and identification device 40 about the outer surface 20 of the core 12 such

that the identification device is interposed between the band and the core. Step

6C includes winding the material or product 11 about core 12 and over the band
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by the sides can be different, including a nore curved
transition between the sides. The sides 37b, however,

wo eooas1es7 i nterference fit between the band 30rPemTS100%011448

10

15

20

25

i nner surface 18 of the core 12, so enough surface

area of the sides 37b _nust_b resented as wel | e
suBPi StaprfiD dickudss gq,m%fhetnq%d%gﬁg opptherwiss Iemoving a %1%_] ority of

ac Li & 6t reRRins, T8 6Ededudes rek@bving th
thg&ﬁf)g‘?gszr ggﬁ%&&{c{d{u ﬁtﬂelglaglg’ 3%)_ as a lrlel iref olr_ gihe
I eeR6Es ofiRfiotbreprodien i 5o dut therband 30 deexaosed Hew PF iphades

in the recess and is.held, be .S] .

De SERE R OBV IE RIS {5p o O B IdeRARLARR dbfice 40 from the
of hhed mgéa%ﬁﬁﬁteicgﬁ H8VbERpdPed bhecicledtantithabandr30 and
device fmy be free to nove freely about the recess ¢
Fi gdengifiBatidiodeyicert may berayeet AR IPRIIGAtYS, dpe the steps 0

wher.eby the band i ncludes .a A i es
surft 8645‘%%%&“"???’%L?a&g]feﬁls?g%sne eh%?%gag%d;ﬁﬁgighgre 12
andyQrNentS ddwied 4eis ik ReewH e aft. tAdvahapebBly, thettond BO
core. Prefer abtlﬁ%c' the surface 4%;xtengs r adj all¥ no

gr emotects theidentification devieq#9 G dmage aps abussurpg thgpyocess
is flush,therewt . W h&¥kienet
gr SXPE A RO a{l %nﬁ?l%e outl%lirmgy u%&%gg?ﬁﬁﬁ@gér e,

depaadingrpoduteisnendsedaasitypicatiy thet remowrsl is performed by cutting
Advant ageousl y, the flange 43. inclu col ar. :

¢ ethe swtarishrom ihe cte o e, WA %?“g‘g%%l?a%eﬁheaﬁ%%camn
addj tv‘éc%'l%() iFh&; Ii(# #gend3passi sts in easy renoval of the
band r

omthe core 12, as well as indicating that,
t he cor igu?e MdbustratrandotBer mbtheddgcordingita Big PrPRERENHENURY,

s IR e
Su rtfhgg)ﬁte} SuPicelIB MR BankiB0arSiey 7B h@lﬁebﬁoiiﬁening the band 30 and
e CO

interference fit between the band and t ore.. . o
Fi gilweeden@ifit@tion dayiderdtinsidathiesors Fesueddaat she idratifigaipp gevice 1s

t he. band nd ident,ificati [ ' . £
R e En AL A LR A D rsutce 18
Pr eggibrd 1V etk 90 indldd&aeintingMhe naguinbsr frod@rt 11 about core 12.
illustrate how the core 12, band 3Q, and

i defitepficiaciudas wung the pagivehhl pedesedfed Bgvervhigh denjetey the

6. BrapTgRrriEt AL sP L S TR BTl e s
leftover product 11, and step 7F includes sliding or otherwise removing the band
30 and identification device 40 from the core 12 in order to facilitate reuse and/or
recycling.

Figure 8 illustrates another embodiment according to the present invention,
wherein steps 8A-8F are performed in a manner described above for Figure 7, but
in this embodiment the band 30 includes the opposing flanges 37 so that the
identification device 40 is located in the recess defined by the outer surface 38 and

the flanges 37 of the band. Similarly, Figure 9 illustrates another embodiment of

30  the present invention, wherein steps 9A-9F are performed in a manner described

above for Figure 7, but in this embodiment the band 30 includes the flange 43 that

registers with the end 16 of the core 12 as described above wherein the

-9-



identification device 40 to the band 30, such as by
positioning the identification device against the

w0 p®saig7eSUr f ace 36 of the band. Step 6B i ncl udeGI/US2005/011448
positioning the band 30 and identification device 40

about the outer surface 20 qf the core S

¢ hadsoigRstian deicechl in BpRasadderTgi; ﬁ%@%@]@eﬁg@ﬁsﬁﬁ}es‘“face
ba ore. Step 6C includes w nding the
wa?gf?§?3%$ p?oduct 11 about core 12 and over the

band30. F@umolcsmusmmemmgnwbmmgnhqﬁ@npm@é tleq pregeng fnvention.

L 0 TR b e AT o gl ol REGEHi gl 637 e

5 t N6aEXIRIGorPdevi & 400ahisRADAURTent s Aachdiab atrhﬁhht&l}dﬂ@@ble
i s exposed. Step 6F includes sliding or_other 4§;
r e mhwtrﬁg théttélab apRbsBE e 32 dimandisidegdesh3 e cﬂq 306 m

0 bt Qfiameter D1
B A R A e T
WHYObee ERE32 060l il ofdbr Wiieep@itivn that;he@hso 1rl§1ﬂe|th@cqrh,ethg s]@qgag is

of Figure 6, information can be st rg&? err

andbigrstlet. édb(PW@ﬂnCPW@f‘?sé'@ﬂﬁq{W%% Pothe b bbing side
o knows 5':% t3lfg ﬁseﬁ%ﬁﬁﬁf ﬁ‘rg k¥rfade® &Qﬁ@c&@ 1RRAd edéfably

the 5] |ca I on Vi ce ronrdanage and abuse
dur debgret ftgorgto (bgaﬁsmstfemﬁcaﬁ‘d Theamgp@lr tead<dnoy of theisheqt30 to

g?r ticular onaélé}%né ?f@%ﬁggglaf ?}iﬂ% ell tle%e lée%eg fﬁﬁé @Are 12.
per{or fie lgt @c%éuﬁﬁ' HEViBY 46 RextiABARItb Bdhe Eidem6t be tHéCS‘hEGtBﬁ such as by

usi ng a whi ch coul d dammge the identification

devacmemaor ferie, dnorcantie rmeeddoom dhqyiheet ot the endsqfthg process

anot h t hod. acco ng to the present invention,
15mheﬂ@fhaF %@ ‘udes attaching or positioning

the i dengdchiGdil Qe PRYER SnLibA pidvRies uh @lvatisdeanesd&m for
of the band 3 Step 7B includes positioning the baﬂl%f

30 moorditpinfatentiph reeuttiperiiugisvand er Biuqtiss Brdatinedhersioe

ggf aggﬂ shgcg gai)gli?cp .L%(h g?cfees gg)tgcﬁf()%ﬁ@t %{ﬁ%ﬁ%ﬁ 91?89&1106 40 while

I NNglko %é‘ih% aBR td BofeytinPripaticn itself t@tlﬁdué[ﬁglcnkir Ladéfsr text in the
Wi ndi n e material or product 11 abo core 1%%@5 89

207D esgniebe band3p.t Hee pressad Bventiorglimils the
V\’h' C ng:jiet ez1dt35]18 1@&?@&&50 &R BE r&:@rcfea%r ¢QIs8d ot future

& UaeS renoving the excess of | eftover
pr Odpiﬂicaﬁdns afile slicqord F2 maglbﬂdqmlpaddr atiregyctad indénsndgnily.

r en%\éégugse Fchheehffa)sall)rr:uq of the core 12 is significantly less than that of the

identification device 40 and band 30, the present invention reduces cost in the

25 production of new cores. At the same time, the present invention allows for a new
identification device to be associated with a core or products if the device were
damaged instead of requiring the scrapping of the undamaged core.

Many modifications and other embodiments of the inventions set forth

herein will come to mind to one skilled in the art to which these inventions pertain

30 having the benefit of the teachings presented in the foregoing descriptions and the

associated drawings. Therefore, it is to be understood that the inventions are not

to be limited to the specific embodiments disclosed and that modifications and
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30 and identification device 40 fromthe core 12 in
order to facilitate reuse and/or recycling. Figure 8

WO kdoessTe8T es anot her enbodi ment accordi ng t o tPEI/US2005/011448
present invention, wherein steps 8A-8F are perforned

in a manner,_descri bed gve to L.gur.e ' ]
entsaaBROdmE A S ah paSL IR fie P PRt Bpfended
37 h baant kdringatd @hplees leaeidOthics ateosadl @tla generic
théﬁgg%égghgggfkggﬂbfﬁFﬁg dﬁ?%r?surfage_sg and the &

f | ageles@iptiob sertse oblyrand ot MripaEnapes ¢f lgnitaiop.
illustrates anot her enbodi nent of the present

i nvention, wherein steps 9A-9F are perfornmed in a
manner descri bed above for Figure 7, but in this
enbodi ment the band 30 includes the flange 43 that
registers with the end 16 of the core 12 as descri bed
above wherein theidentification device 40 is

i nterposed between the band 30 and the inner surface
18 of the core 12. Figure 10 illustrates yet another
enbodi nent of the present invention. Wile nost of the
steps |OA-IOF are simlar to the steps of Figures 6-9,
the identification device 40 in this enbodinent is
attached to a resiliency flexible sheet 30 that has
opposi ng ends 32, 34 and side edges 33, 35. The

di stance between the side edges 33, 35 of the sheet 30
is greater than the inner dianeter D of the core 12,
so in order the position the sheet 30 inside the core,
the sheet is biased, e.g., bowed, conpressed,

squeezed, or the like, so that the opposing side edges
33, 35 are biased against the inner surface 18 of the
core 12 and rel easably secured thereto by an
interference fit. The natural tendency of the sheet 30
to straighten to an unbi ased shape naintains the
interference fit with the core 12. The identification
device 40 is attached to one side 36 of the sheet 30,
such as by adhesive or the like, and can be renoved
fromthe sheet at the end of the process cycle, as
shown in step 10F. Accordingly, the present invention
provi des an advant ageous system for recording

i nformati on about products and or structures relating
t hereto. The
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fl exi bl e sheet or band 30 provides protection to the
identification device 40 while also being able to

waeeweey76shf ormati on itself by including col or BemMUS2005/011448

10

15

text in the design of the band 30. The present

invention limts th all ow ng the

band and identifi caﬁ%‘?&%@% m‘gm?é?ym ed or

reused for future applications, while the core 12

maybe repul ped or recycl ed i ndependently. Because the

|i f espah of Arhebelersrugire forsiagimgmredists GOMBELNEhan

that of the identificati . [

present i nveﬁ?@(}}lﬁfmrcgr 310&(%@%0105‘%{- ai‘ﬁg O%Al (reg%?%‘%ggltq? g‘%’og%&]gnds’ the
NewueRkeFaceeffnlify madiertdidiBstert dfehptubsbantcotenvent i on

allows for a newidentificatign device .to

i il ].ge xible
associ at ed waresiliengydexiple ing qPPosipg sige ofless thefls
da i nst . r i1 i N -of:
O b P P G R s
emhpeiirRid Sneinotitee, thafletiblednsd beving on irneh diagictervn b frelaxed

cone to mnd to one skilled in the art.to ich thesey .
st Pl e PR SFR 1GIG PRUPLARGFR SEMe I E sl Firglexie
Pr §38A%EG: 'agalg@& 1§ B ﬁgﬁd%ogtecBS bhfet sidfize df chelthBular core and be
aSSOC|ate§ r Ther ef or e,

W Nngs. it is to be understood
t hadectirbé thanste blyiaohistiemad fib terdbetviren) 4nd t ed to t he

ific enbodi gents di ed_and. t hat. modificat]
Shdot her  onbodrBA ey PR o T B o8 e
Wi tﬂaéipcﬁﬁ’;?ﬂé;ﬁeﬁeoaﬁ& ahd@capnendese cl ai ms. Al t hough

specific terns are enpl oyed herein, they are used in a
generic and descriptive sense only and not for

pur poses of |jipmtation., THAT . I 8 Abul is
t ubul ar 3st r uct mbél?airg)‘ir.u%]ﬂrgraf:%ogrdﬁlgg l??%@,_ﬁcgwﬂr%p%?il?eng: wer core

t ubghAEd GRHEMARINEYErS BE paptitsbaedihaterialivtaped oanupon another
opposed ends, the outer surface defining an outer

di aateueen atis phthettublptore gidadhgreddegqthednt |y 11 exi bl e

band havi ng opposi ng side edges, the flexible band

being curled into a cylindrical formso that the )
oOpposi NG, Si deA adyes sateulerpEordateso diginahovimeein thdidentification

fl exi bl e band having an inner . dianmeter in a relaxed
205t adevieiarapbla L uer e AT PSREting dre A BRI RIREY gpe of

25

:)L @E%&Hg}g %Blgﬁ?ﬁ%l%%‘f“k@xi bl e band bei ng adapt ed

i ase e outer surface of the tubul ar
core and be secured thereto by a frictional fit
therebeBFeen;

A%u%qllar structure according to Claim 1, wherein the identification

device includes a coiled antenna and a capacitor.

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

device includes a printed carbon-based antenna.

6. A tubular structure according to Claim 1, wherein the flexible band

30  has a unique identifier selected from the group consisting of text and color.
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a radio frequency identification device interposed
between the resiliently flexible band and the tubul ar

W@ e/05757 A t ubul ar structure accordi ng to C aPer/l$2005/011448
wherein the tubular core is fornmed fromnmultiple

| ayers of paperboard material ,.w d qne,upon.a

about ah axi8 tepulRtRUUCHSy PogPTEy @’p‘gﬁan 3%&?‘%&1 (8 BB band
to i BuRESRIsting O belyklend, Melals,
mggléo?ﬁ%g ﬁ@n} %el%#?ﬁ%gl? ?g%%a}\jglrce@i S capgbl g gfﬁ;i °

st ebinpgsieRpdartdrgpsrviottd. ng dat a associ ated with at | east

one of the tubular structure and the products. 4. A
tubul ar structure according to Claim1l, wherein the

sidentifgcati an,geut GRickis Fodesing prodicey camprsing: and a
capacitor. 5. A tubular structure according tc? d aigw ds. th
1, wherein théubivdrreoid haying ignercadiogsr ppdpqeg aad gpposed ends, the
pri.nt ed r bon- based._ant bul ar structure
ac dﬁ?ﬁisﬁég?eo(?%ng}grﬁlﬁlfm%cgé}g?tﬁr ?%tgé‘]p {’féki bl e band has a

uni que i dent pfrésgliensi§! fRRiRebindImvinpopposing eodrmidsidenggiges, the

of text and color.7. A tubular structure ﬁécor di.ﬂg L0 d

Cl dflawible bewbaing curiad infoeayhmarieal form o 113t fhe prpeiipg sifle edges

least one Materi smgg | 0o REr ARMIRISa relaxed
10 ¥ Bfoxé%%n%ggllgfa@étP%ﬁ% fgeg(gdgggoar Vﬁ{g A tubul ar e

St rdigt W@ isf dredad bk ighatdrtiemithe sinec diapreiesiofithe tabulatheprerthe

© heteible basPaE ad4RSed i hag eaibly RRROR AR g fief i ce of
gg(rjt%g ! u'izﬁgbl‘ei ﬁf&?%esfe%glﬁé& Blefetd 8P dn Mviraien @PPORERBet@RES and

e edges, I'exi bl e band being curled into a
cylindrical faoadiodmqubnty idénsifiopposdevicesiapable 9§ sterigg and

pr oxi mat e, one, anot her, the flexible.b Vi

15 buc ernsan B Cate iR B outt gpg of it L ARG, Rind e products,
gre RN : hesARised betveb thelrolilitialy fexilde band and
theﬁcfaﬁaeeﬁlg]egl&&%gﬁdggﬁ%gqadapt ed to be flexibl 37
posiheitdnda cagai nst t he i nner surface of the tubul ar
core and be secured thereto by an interference fit
t herebet ween; and a radi o frequency identification
devi ce aapabl g nulStatétas RB6kding to Claim 8, wherein the tubular core is

20  formed from multiple layers of paperboard material wrapped one upon another

about an axis of the tubular core and adhered together.

10. A tubular structure according to Claim 8, wherein the identification
device includes a coiled antenna and a capacitor.

25
11. A tubular structure according to Claim 8, wherein the identification

device includes a printed carbon-based antenna.

12. A tubular structure according to Claim 8, wherein the flexible band

30  has a unique identifier selected from the group consisting of text and color.
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transmtting data associated with at |east one of the
tubul ar core and the products, the identification
wa@lewso8760E1 Ng | nt er posed between the resiliencRCT/US2005/011448
fl exi bl e band and the tubular core. 9. A tubul ar
structure according to Caim [ el | -
core i sl¥ or LY FIHEEY ?ﬂcgrﬁ%éf@a%? g’p%%%?%lggg (Igl Bkible band
mgﬁfoh‘ﬁled BHAPR 8 sPHR HRCAAITAl 6D eiidtingbf poliyment ntetuds,
tubul ar core and adhered together. 10. A tubul ar
st composies andgagerhgardo d ai m 8, wherein the
identification device includes a coiled antenna and a
capacitor. 11. A tubular structure according to Caim
5 8, whergin tReyhdganiiutieaidconise Cairmn Bcivieem the flexible band
printed carbon-based antenna. 12. A tubuylar structur .
ac clefidésrcavity betiasn ghe epnosaesndhiberes,ang ern i jgntification
unigue i.dentifier selected fromthe group consisting
of &?Flsa%oéltho(g‘fe(g?r}%.cg%fubul ar structure according to
Caim8, wherein the flexible band is fornmed from at

o 0 T S SRS SIS R BT TR band
10 St rg&é&{sea ﬁéh“gg AL £ 8 %}\?\c}esm ndg\,'hrﬁé fhbd duaptel g debtering
barid”de Betheer 1

Ines~a cavity he opposi ng ends
t hesgakt orerd thdeppeised ervs of dertubilacetre.on device is
positioned in the cavity. 15. A tubular structure
according to Claim8, wherein the flexible band

| ncl udegea f 'Aat%g&la@&m%ﬁe%; dibYen ORBaSH) SorMesingt he
flange adapted tor registering agai nst one of the

opposed ends adfibulirecorehaying inoetrand onger sprfages @nd epposed ends, the

structure for storin raduct s hSing.. t ubul ar
15 cor i@y aee éq‘fsﬂlé?g %fh%ngﬁ‘ﬁ%wetgﬂﬁ%gg@ dé%(flagepsg%ed ends,
the inner sunfagReMABffdxitle st hangg oshicaimeteads afid sileedges
tubul ar core; and a'resiliently flexible sheet havin
oppessitimed frothe dvieilay agee @Ub@@pé@ﬂi Vit Hednney spHace ‘SB‘GPE the

¢ nelip Bieshre SERUEE & iehie b udef P RS SReBRE gt i greater
OPPQShH i inhalaliadgesof thatubutur go@aoahat the flexible sheet is biased
20  against the inner surface of the tubular core and releasably secured thereto by an
interference fit therebetween, the flexible sheet having a radio frequency
identification device attached thereto capable of storing and transmitting data

associated with at least one of the tubular core and the products.
25 17. A tubular structure according to Claim 16, wherein the tubular core
is formed from multiple layers of paperboard material wrapped one upon another

about an axis of the tubular core and adhered together.

18. A tubular structure according to Claim 16, wherein the

30  identification device includes a coiled antenna and a capacitor.
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than the inner dianmeter of the tubular core so that

the flexible sheet is biased against the inner surface
w@boosls76subul ar core and rel easably secured thRPCEUS200§011448

an interference fit therebetween, the flexible sheet

havi dio f i denti fj cation. deyi
att achetd-t heh AR AFEBRE sFoRing fo tJoimn 6, ViR B ng
gﬁ%&pﬁfg@%%n S Mt Jrg@st casstn-ised hgtetinthul ar core

roducts. 17. A'tubular structure according to
Claim 16, wherein the tubular core is forned from

mul tiple |ayers of paperboard.. i :
upon aridk hor Adbate SRPG & tppifR TR 4 PRREE GDfexivte
5 adRered #0906l e at 1éhst dhellighialrorsigrows eomisting of plmgetso
G arm 16, wherein the identification device includes a
coinhetals anongronidesanil papeE)eard-t or . 19. A tubul ar structure
according to Caim 16, wherein the identification
device includes a printed carbon-based antenna. 20. A
t ubul ar 2t r uatHERo@6EMatfaguting Chaiubar E&pctwrefoe stering products,
flexible sheet is formed fromat |east one material of
a dhomsthodpomPLFAG: of pol yners, metals, conposites,
and paper boagd. . g'iﬁﬁ!éi‘f @ loufdr B@rfaces and
10tubular stru%ﬁﬁ?ﬁn %Pﬁgggﬁpﬁgnﬁﬁgductéé'the met hod
Congppbsddngds;ndvi di ng a tubul ar core having inner and
outer surfaces and opposed ends: . and.r.el . P
securing a r é"learSP}g‘HtSE &?Fﬂﬂ%ﬁtb’aﬁ?iﬂwgy %ﬁ%ﬂgﬁ%%g?pnogsmg side

si P dE R4 Vide it édnkeattepswidetel the
|nde?§§ %ﬁa%ﬁ&% u?ﬁé}tolgat&he ?Sglglez;r coré1 by gi asli

51 N

t hetubelai tdreby byasingahs tesdichy dexiblehrad s Heat ffheeﬂ&%lplégaﬂd and
band and.the tubul ar. cqore fo Nyl ference fit

15¢ h@@ﬁ@t“@@é@ﬂ?e fégn aﬁ\l%’&rﬁgaceaﬁt%?r P%tg}e? 1{5' Claim 21,

wherein the securing step includes biasing the

resiliently flexible band about the outer surface ?f olud
the tubdRar comsthed arersdingtie Glajanil, Mhery ie sgernestyrsnetuces

ithrlsir 5@;‘? d r?ﬁggﬁﬁrg%%xgbﬁe i)(%l?de(%.@u? tRantra0Hadd st tR&EBhlar core so
that the identification device is interposed between the flexible band and the outer

20 surface of the tubular core.

23. A method according to Claim 21, wherein the securing step includes
biasing the resiliently flexible band against the inner surface of the tubular core so

that the identification device is interposed between the flexible band and the inner

25 surface of the tubular core.

24. A method according to Claim 21, wherein the securing step includes
biasing the resiliently flexible band against the inner surface of the tubular core so
that the opposing side edges are in contact with the inner surface of the tubular

30 core, the flexible band having the identification device attached thereto.
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23. A nethod according to Caim2l1l, wherein the
securing step includes biasing the resiliently

w0 b@xiolies7 band agai nst the inner surface of theCT/UR0DH011448
core so that the identification device is interposed

between the flexjble band and the.i r surface e
t ubul ar2%or e® methodageay toar@%]? Z}T@Hﬁg Aokt %%‘9 nah
wher ei n, t j disteindde®riabie s@ut iR products in the
re?%?#@ﬁf$§u?¥g§%%%gCgiﬁg'agaigst t he i nner sug?ace of
t héddntifivhtion davice. so t hat the opposi ng side edges are
in contact with the inner surface of the tubul ar core,
the flexible band having the identification device

5 att achegl t henehand acobrdBl ROC1aie Q6T flirthgr ¢oaniGishigg the
further conprising w nding products about fhe t%bular
compeoduets wowrd ergthe tftolareeTes AMBISEIRVIREEC @F?S@&R:‘?@ i394t he
identification.device, thod according to Caim
25,1d?r\55fJ]Fﬁ%?n @%ﬂﬁ%%@ﬁ%e tﬁlgrlﬂﬁé\cé}ﬁe products wound on the
tubul ar core, and renoving the flexible band and
identification device fromthe tubular core.
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