2 6, AUG 2003 WD 00/51092 -1- PCT/ US99/ 14102 ELECTRONI C ARTI CLE SURVEI LLANCE
MARKERS FOR OPTI CALLY RECORDED MEDI A Technical Field 5 The inventi @Qng AU?}ZUUS
relates to electronic article surveillance markers of the type used wt
optical | Y wWbhs d nmedia for use with nmagnetic-type electronic article
surveil | ance systens. Background of the Imbention 10 MagnetACG/YSppa4102
electronic article surveillance ("EAS') systens are wwdely wused to inhibit

the theft of nELROT IIROR , S ; t

di scs. EAS syste%s are o ?ﬁ%%@%ﬂﬁ%%ﬁmﬂmlﬁgﬁiﬁ#ﬁwmgf
articles from a prote ' ( retail store. An EAS
system usual Iy i ncl ude?@ﬂ{@mlmi{ﬁxiiw@dbﬁn MEDIAt ed near the
exit of the protected area, and markers or 15 tags attached to the articles
to be protected. EAS systens. have been based on magnetic, RF, mcrowave,
and magnet o- Stdchaikdi el €chnol ogi es, but regardl ess of the particular

t echnol ogy i nvolved, the systens are designed such that the tag will
produc® sonme char act erTletineention pelaeetodleftraid AsieR sbfveRRnéd h&kbRYR e Ppe
signal in the corcidor,. ~Detection of this characteristic response

i ndi cat es t hé‘%‘f&’é‘bﬁ’&?&%‘w fac%f@‘f‘f%mﬁhzé@rqsagvlmmamtimmmiedtm'rc. ariitle EAS
systemt hen ism-vtemgfl@es Rk appropriate security action, such as sounding
an audi ble alarm locking an exit gate,or the like. To allow authorized
removal of articles fromthe protected area, tags that are either

permanently qr reversibly deactivatable (referred to as "singl e-status"
and "dual - st s2G5arouad phthe Inveatianct j vel y) are often used. 25 Although EAS

mar kerjg have been in u : heft. protection of optically recorded
medi & such as conpact 3\?3 ng{lg'&n{xbeeét[lf ,a"t'ﬂﬁs‘l'ﬁ’f‘ﬂé’?@ (hﬁgg ) gysies are widglgen
adapt ed for atedmotinkibh thexhtf of BREMAMMS fRALI LRI | BESunaand
have been poorly suited for direct attachmﬁ?%@%’%@%gggﬁéﬁ?&co&%@
sol ution to GHcS BASHYEEMsate aftepaisedita preverd shd wmaathodz&l réfedvanéf dMides from

5,699, 047 (Tgg I 5. 292 (TIsai e l.), which describe a
mar ker i ncl uaiqjlrrl%t%%tﬁg agéra, %ﬂg\?ﬁiﬁ%@ Of retaibipee. A‘%’!Eélgesd“?@ usually includes an

interrogation zone or corridor located near the exit of the protected area, and markers or

15 tags attached to the articles to be protected. EAS systems have been based on magnetic,
RF, microwave, and magneto-strictive technologies, but regardless of the particular
technology involved, the systems are designed such that the tag will produce some
characteristic response when exposed to an interrogating signal in the corridor.
Detection of this characteristic response indicates the presence of a sensitized tag in the

20 corridor. The EAS system then initiates some appropriate security action, such as
sounding an audible alarm, locking an exit gate, or the like. To allow authorized
removal of articles from the protected area, tags that are either permanently or reversibly

deactivatable (referred to as “single-status” and “dual-status” markers, respectively) are

often used.
25
Although EAS markers have been in use for the theft protection of
optically recorded media such as compact discs and CD-ROMs, the markers have
generally been adapted for attachment to the packages containing new compact discs
and have been poorly suited for direct attachment to the disc itself. One solution to this
30 problem is posed in coassigned U.S. Patent Nos. 5,699,047 (T'sai et al.) and 5,825,292

(Tsai et al.), which describe a marker including one or more marker elements attached to



2 6 AUG 2003 WD 00/51092 -2_ PCT/US99/ 14102 a flexible support sheet. The
support sheet (or in one enbodinment only the marker elenents) may bzaﬁ AUG 7003 -
adhered to the optical disc such that the marker elenents are
symet r i waldogi®paced with respect to the center of the di voi d
upsetting the balance of the disc V\/nen‘si't I s rotat ed. m\?\’gélﬁsggliiméver
greater anounts of information 5 are stored on a single optically-recorded

di sc, manuk Bexible svpparhshees olhghsupport skest (of inne bmbbdimiedesnlpthe matkerli sc.

Thus, | t hat ; f the di wh tical
i of mat | S, e E Bl 2 R Kol Fe Sieh st e tacieh comermecse 1 abl o

United S ; | I ). di h
10 styl o of Eaa eaRicnried WAty RN AR aRhy B anbif U RRTRe ST

t he form dfalance pfithe dismphérsies rotuak loweves, grobr grefdr shbeht3 8information
si gnal - bl ocki ngccd q:it}%/ers hat., conbi ne to, provide a dual -status marker that
can ‘be enfEG§e 8 sinsle; aptigplhi-reseradad disci mamuartureesrhave seught te escoot on he

di sc. The ' | | ' a contiguo si,gnal

bl ocki ng |“§'§*“k5?ésaﬁ%§‘?L@§‘§?£%&f Tt’@l @a’??%?n%ﬁ’ﬁ?ﬁ%icﬁﬁﬁ{ﬁ ap |ag‘@mﬁbe figff 2hers: ovi des
the 15 deapticalitformatierisaminsy beAretdraedind wanitbe réddScaBWa ubibditable. EAS markers
of the type disclosed in Montbriand et al., wth a contiguous signal

bl ocking | ayer, nmay not be sufficiently effective in deactivating the

mar ker under all cir nce | n, Vi f e foregoing, it would
therefore be desi rab%@%%feéjlia&eé“hlﬁ' igﬁéﬁ%&@ﬁ\%@?"@ﬁ'aﬁ-)%@émthﬂe

di s|dvant agas oPEASORY e inQiaaibi robtibQ discO A - Fe¢etded pedia. |
Sunmary o?%?he InventionnThe éﬁéﬁwr‘ﬁ‘v@ﬁ‘%ﬁﬁ ﬁﬁ:ea'gzleris(gr\’/\n{r{'ﬁlgrﬁoﬁ"f gﬁ‘gcope an

el ect r oni dging coropEses2Eneamtricesiphadpostuninglead sipailiblbakiniOiagers tiR@bmBlnedsici Ng -

| ayer includi.ng flux collectio portions joined by magnetic sw tching
secti ons, péﬂﬂggagf"@g?}

. PLus acksriibaticay be ewh f éntag cirsulgnehanhélfotmnednear enent s
overlyi ng Ragdhdr dPtne Blsk EFhi AAARYP B[sEBQed %Qﬁxﬁﬁl]tggg @%ﬁ iaﬁcﬁ%ﬂ%%\éls%élr at | east

one boundary that overlies a nagnetic swtc erred

enbodi mentblocking lapgmend the bidstfied figm skea tsigasisbl ey 1BerPreviddd e axi s A, and
thgI si gnal, 30, bI.ockiesc&ﬁel ements each have at | east one boundary that
overl i es AeAeltiydtion mechanism Althoughchaving itsepvmutiity, EAS garkersof hettypes not

per pendi cyi@lost®ird RfontBHans e?éii.ﬁviﬁ\ a?éontn%%us signal blocking layer, may not be

sufficiently effective in deactivating the marker under all circumstances.

In view of the foregoing, it would therefore be desirable to provide an
20 EAS marker that overcomes the disadvantages of conventional EAS markers for

optically-recorded media.

Summary of the Invention
The present invention includes within its scope an electronic article
25 surveillance marker comprising a signal producing layer including flux collection
portions joined by magnetic switching sections, and a signal blocking layer comprising
signal blocking elements overlying each flux collection portion, the elements each having
at least one boundary that overlies a magnetic switching section. In a preferred
embodiment, the magnetic switching sections each have a major axis A, and the signal
30 blocking elements each have at least one boundary that overlies a magnetic switching

section and has a tangent T that is not perpendicular to the major axis A of that



2 6 AUG 2003 WD 00/51092 -3 PCT/US99/ 14102 magnetic switching section. The
marker preferably is suitable for use on an optical disc, though it? gay;bg;
used on other articles as well. Methods of making the inventive nmarker are
al so di scIV¢@8¥5149hcl uding by 5 naking t si gnal produci nged-pi&seafd t he
signal blocking l|ayers separately and | ani'nating them together, or by
chemcally etching away froma substrate the materials of each | ayer that
are not requn3sgngc BW%W"‘EJE@HPI‘ pThomagher preéeriliyiéi suiyabla foruise oprap optical disc,

et on bl FRSRERRoL BBl G048 g |, 1 11l erenee o, e

enbodi nents of a signal producing |ayer according to the present

invention; Figure 3 is a plan view of a signal blocking |ayer according to
t he present 15 i nventmﬂ'lodwémhkdhg@%inedngmmadmdmmgﬁkaigmd mbiodingiby
ghost Ilnes ures.4, . 5 d 7 agre additjonal enbodi nents of signal

bl ocki® ng lgg{b sfﬁ"&b?#ﬂp'émgﬁ?rf"aéw g‘é’ Q‘H&@é]?ﬁlsﬁaa‘?@}ﬁw pr esent

i nvention; E&rﬂlﬁ&ﬁnggtﬂe& t%getﬁgrd lok b?@ﬁ’émx&ﬂf? ffrcﬁn gis Qﬁﬁ{atﬂhﬁg%t%ﬁ ayer
wi th non- conpl enentary Boundaries acco |ng to e prese I nventr on

Fi gure 9 i s of eaclylajérithat aré hosstequitédon of certain reI ative di nensions
associated with the electronic article surveillance nmarker of the present
invention; Figure 10 is an illustration of a sheet of material stanped with

an array of @% ?@1 ﬁsfor use in an EAS marker of the
é?p f 11 'Qhé‘ﬁrz{v@{ J

present inv | lustration of a sheet of materi al
stanpéd with an array 'Dlﬁe prEEcnSEIQBﬂioM(bkldBQ:rﬂbéd’ﬁf gredtef dat8ie with réferdnabSto
mar ker of the present invention; and Figure 12 is an illustration of
several EAsthﬁaméetbﬁgvm;em\ﬂncla rel ease |iner according to the present

I nvention. 30 Detail ede.Descripti,on of the I nyention,.The present invention
relates to a dual - stagﬁgur@ﬁé rzkaé? plag viexs EX 'ﬁ‘go‘hmems of a signal producing

layer according to the present invention;

Figure 3 is a plan view of a signal blocking layer according to the present
15 invention, overlying a signal producing layer shown in ghost lines;
Figures 4, 5, 6, and 7 are additional embodiments of signal blocking
layers with complementary boundaries, according to the present invention,
Figure 8 is an additional embodiment of a signal blocking layer with non-
complementary boundaries according to the present invention;
20 Figure 9 is a2 magnified illustration of certain relative dimensions
associated with the electronic article surveillance marker of the present invention;
Figure 10 is an illustration of a s.heet of material stamped with an array of
signal producing layers for use in an EAS marker of the present invention;
Figure 11 is an illustration of a sheet of material stamped with an array of
25 signal blocking layers for use in an EAS marker of the present invention; and
Figure 12 is an illustration of several EAS markers provided on a release

liner according to the present invention.

Detailed Description of the Invention
36 The present invention relates to a dual-status EAS marker for attachment

to the non-recorded, or “hub” region of an optically-recorded disc. The marker includes

a first annular signal-producing layer formed from a soft magnetic material with high



to the non-recorded, or "hub" region of an optically-recorded disc. The ‘
mar ker includes a first annular signal-producing |ayer forned from 2 8sif5t?200] .
magnetic material with high 2 6 AUG 2003 WD 00/51092 -4 PCT/ US99114102
per meabi WQ ¢/5162 | ow coercivity, and a signal bl ocking | ayféTf&%J}?ﬁldzs
preferably discontinuous) forned from a%y emanent | y magneti zabl'e nateri al .
The signal producing layer is designed with flux collection portions that
produce a Peragabdityam lowpgngrcivity, and aisignak tieckiveg lgéri (ciat 6f prefegabipr ker , and
the signal bl ocking.ayer, has a unique pattern for 5 effectively
deacti vat i &“?ﬂ‘&’"ﬁaf)@?ﬁ?e ?'Pé'r@"@ﬁgltﬁ'éﬁ%gﬂﬁﬁzwes@fi@géh Heer sgml peogueiogmonl y
be used w td ' . W her suitable
articles agi}'ﬁgﬁd-eﬁ%erd ‘giuﬂ?rgﬁ’f g?ﬁ“gpﬁgﬂ%r eP p%%"%ﬁ%ﬁ%t?%# 5'!5"?7!/?? pidga
descri bed Ithe deéotionidf the irkes nad thiesigial bisRRIAb MeF hatseanid@e pditer@Rirunct i on
wi th _an optical disc,. and where preferred dinensions are given they refer
to sdch anegﬁ‘ﬁﬁ’éb’rﬂﬁﬁ?t.“’amtheéﬁﬁf&et-i ve |l ayers of the marker, and the process
used to nake the marker, are described in greater detail below 1. The
Si gnal Producing LUer 15 One enbodi ment of a signal producing |ayer 10 is
shown in Figure 1. | ' | t ' d. Ji.ncludes
four flux collecti onq\'pi)ig[r(friso(bg?i dltgﬂjegiﬁﬁlg%eéggﬁﬁdgrcg@ﬁ cﬁgg%e ngan 'Elf gptlca?
swi t chi ng dises.ithoughthey mabensed Wikhiather suitable attickes dsheelf. | For sihigliditgCihon
portion throul?eg'tf&e;.rra netic gvvitch’hng sections to produce a signal that
my be delBCTESLTHF MYERLAP 20 be descohed lrsgelywith refercare ioam embedimentowsed
prinei pl es; §ﬁﬁq, ; el 0. 754 ((Mont ean t he
in an!Qﬁ“gtgaﬁ?ﬁ?ﬂ%l%sc ard wﬁe gﬁ’éfe ddﬁ‘nezu 10ps pre. \,lenralthep( re)fér

entire contents of which i I ncof por a y referen

speci fi cal kysusblan eibodimens. 78e réspentiyh IHRrs6tihe MatiER, arfd the pRRSsATed g OUgh -
39. Each magnet.ic S\Q/itchi g section includes a major axis "A " the
i mpor t ance MK i Barkes aﬁe&é?'ﬂ‘kﬁé’d“iﬁﬁﬂ@'f@i@rhﬁ@%o a preferred enmbodi nent

below, In the illustrated enbodinent, the major axis Ais a |line drawn
t hrough the m dpoint of the 25 magnetic switching section and extending in
t he direct L.ofheSignalPro Hafdrux col |l ection portions. Another enbodi nent
of a _signal producing layer | OGa is illustrated in Figure 2, including

fludscoll ection port Qnesmbedinent ofragignali prodwing-layerd Osis showemin Higare 1THe
signal pr O%%%inﬂguéu%%%utrgayenpeer prl!.;lan ,e arIdrigcr:Pugés our” an(?o?lgictlicin;[ gértilo:?gv 12 joined
together by four magnetic switching sections 14. Magnetic flux travels from the flux
collection portion through the magnetic switching sections to produce a signal that may
be detected by an interrogation system in accordance with known principles. See, for
20 example, U.S. Patent No. 4,710,754 (Montean), the entire contents of which is
incorporate by reference herein, and speciﬁca!ly col. 3, lines 29 through 52 and column
4, lines 27 through 39. Each magnetic switching section includes a major axis “A,” the
importance of which is described in reference to a preferred embodiment below. In the
itlustrated embodiment, the major axis A is a line drawn through the midpoint of the
25 magnetic switching section and extending in the direction of two opposed flux collection
portions. Another embodiment of a signal producing layer 10a is illustrated in Figure 2,

including flux coliection portions 12a and magnetic switching sections 14a.

The signal producing layer may be made from high permeability, fow
30 coercive force ferromagnetic material such as permalloy, supermalloy, or amorphous
magnetic alloys. One example of such a material is an amorphous magnetic alloy

consisting of about 67 atomic percent cobalt, 5 percent iron, 12 percent boron, and 13



30 coercive force ferronmagnetic material such as pernmall oy, supernallgy, or
anor phous nmagnetic alloys. One exanple of such a material is an am)rZJ dWé 2003
magnetic alloy consisting of about 67 atomic percent cobalt, 5 percent
iron, 12 PEI@&H92boron, and 13 2 6 AUG 2Q03 WD 00/ 51092 - 5pPElishipRQal 4102
percent silicon, which is commercially available from Al liedSi gnal
Corporation of Parsippany, New Jersey under the designation 2705M Anot her
sui t abl e maPEicERl siicRn: Whigh s qommeseiglly drailzble frgmafllisd Signal iGrporatien of s

e o Nl O O RO
Technol ogy @fayBeageder a SRRESHONRIMPAlayetG€perhaRof BSAsHHiaE bPBO wé;g}{yge 20"

Figures 1 and 2 illustrate just one arrangenent of the swtching sections
14114a and hicksl, 4 3Ipeeeent walybdenuimyasd 12 péenttiton, whidhds opminiescialiygivailable

produci ng | ayer 10 10/ .. The.signal _producing layer may have two or nore
flux §0I I ec?)ié%cﬂBF‘f]iF'bﬁ%“%OW 8}3%*?“@%»?3?@@5%%9?%‘39 F'F%&'Fat‘aﬁgHéMéhl y
spaced fromggme another. Although the illustrated enbodi nents show four
flux collection portions, markers with nore or less flux collection
portions are also believed to be useful in connection with the teachings of
the present invention,_ and are W thin the scope thereof For exanple, a
triangul ar signal 15 [Eievdksch a3 Wystrate just erg arangement afdhe switghing sectiens

t f | tchi ti .b .th I
o used, *as 14 daRRFASREGRE Do, ARflons W S \nnaitip By ighl Mo sRp ey Each
of the fl ux10Qbherte sigmaPprodi:€ing layer ey RRA tab drndik %ﬁﬁ%0117°c§1t6¥, pBRicAk, @

sheet-like material of |ow coercive foorce, high perneabi y material. The
wi dth of a Mhigh atepreferably sympoetricairand svenly spaced frpmaene anathert Althougiethet he

i ni i dt,h_of 0, i i ¢ chi tion. Wh i t h
opti cal i sdsPed emBosRARSh G el e B PO BTG NAR B AL E
| ayer pref eflaklylidcfioh Bosichtar aﬂlsoﬁ:eﬁmeglo gL fuhér)n in@BfndchofWith tRE f‘e‘aaliiagé of | ess

than 3.5 cm (1.38 in). The mininmumw dth of each swtching sectionTs
pref erabl y 28 presentiaverdion2@ndiard withvthescdpe. tbe@sofi ricbrx@Gplen) tridfigelat sigogl h of

the sw tchin ections, norpgal to the mninmumw dth is preferably within
t he rl\ém ge Opg@_sutgmg(gayfghwq g‘?’bﬁ""@&“@. pprtions) neangsheachiof thecorness, ande s gnal

produci ng | g%Renihg sdRliSAEERRES thERSmb alo Be B afMown in Figure 4 of U.S. Patent
No. 4,710,754 (Montean). Each of the flux collection portions is formed of co-planar

section of a sheet-like material of low coercive force, high permeability material. The
width of a flux collection portion is preferably at least ten times the minimum width of a

20 magnetic switching section.

When used with an optical disc, the maximum outer diameter (OD) of the
signal producing layer preferably is less than 4.6 crﬁ (1.81 in), and is more preferably Jess
than 3.5 cm (1.38 in). The minimum width of each switching section is preferably

25 between 0.127 and 1.27 mm (0.005 and 0.05 in). The length of the switching sections
normal to the minimum width is preferably within the range of 1.0 to 15 mm (0.04 to 0.6
in). The thickness of the signal producing layer is preferably less than 0.0254 mm
(0.001 in).

30 11. The Signa! Blocking Layer

To make a dual-status marker, a signal blocking layer is provided to

render the signal producing layer undetectable by an interrogation system. Preferable



(0.001 in). 30 Il. The Signal Blocking LUer To make a dual -status marker, a.
signal blocking layer is provided to render the signal producing |aygraus 603 -
undet ectabl e by an interrogation system Preferable A -6 PCT/US99/ 14102

si gnal blwoloosgyek ayers are those magnetic materials that have a coercive
force of between 20 and 400 Cersteds, arfd high residual nBGHESPYA%on.

When the signal blocking layer is appropriately nmagnetized, it interrupts

t he magnet i Sigaaliblagkingaydrs hrerthoseemagngtiematerialsitha Hatela 666 Eive Bsrc@bf betesi gnal

produci ng | gyer t her eby renders the signal 5 producing |ayer
undet ect abl 89" ﬁﬁ& % o@‘gﬂ ‘r"Bhf%sldé'?’éﬁﬂg'@iéatmﬂr a\ﬁgﬁmbnmgoﬁ bidwekirg layeslis

bl ocking I a ' | N Fl ' Lch.the peringeter of, an

under | yi ng g?‘gﬁgﬁmb’gr o%gﬁﬁég’q ftéétg#ﬁﬁéﬁ?es’h% SWHC@%E'FF"I“HE%E“’BBC‘PI lustrate

the rel ativewachieggretions oftthe sighal produckn@)ieyes, dnd tRerbbyienliad tl@bﬁ’gl{%r ker. Note
t

t hat %he sign%l blocking layer is preferably slightly |arger an the

si gnalP prodd®@ H&“S%)’SF undgtectable by prinfestagation systane Ohearsinpealentl6f the sigusli ng
| ayer. The g | yer. i ncl udes. signal . bl ocki ng el ements 22 t hat
general |y o@%%%lﬁggﬁﬁk{%gugdﬁ: CabRite B’i‘? itgﬁpir??et‘érrfgfl agundprlng signtly but
not necessapiddycingiayer €0 B shoMmie gBdst 8hAAE illuthate the elﬁtﬁ@ arvafif@hedt oP s N9

| ayer may include two or nore 15 discrete signal [oc I'ng eTenents 22, or
two or mor etv? iyens imp SoishedyEdiSenarkers Notathantle sigmi bleckihg lagecig piréfetablys
arrangenent.gﬁﬁcgaésé{_qﬁal bl OCkLSﬁ% el.enent g'g,s at |l east one boundary that
general |y VBT larE e Sienatnioduging layere which helps tedeastivate theasipnabf ¢ he
si gnad bl ockigadcigg eigAt s shown in Figure 3, each such elenent has a
boundary that overlies two magnetic switching sections. In a preferred

enbodi nent, at | east one of the 20 boundaries that overlies a nmagnetic

swi tching section has ﬁ tangent ""T" that is not perpendicular to the major
axis "A" of that magndhf 81288} tleskingjayssinchusies signaldlockingalepesmen?2 dauses fl ux

in the si ' : i t a desi int (flux,
Concent  at| Sre ovefs sSFBR ol ot §2 Pind et ierily R s rcpesiiliy
t hrough t hedisetpdioms eacibgther. i Thas v thehighg! BeekingRyer et inflbix e b 85 Rdrd he

_magn?%i c swiitching section and 25 prevents the signal” producing layer from
produti ng adstete sismg| Rlocking, slemensi2ahon tavanes meneasigznal odlenghecmuosts thatare

magnetic prepGL |neasccmtighgﬁs zrlr?:ﬁ%%r%:ﬁt\./%a%g\nsitggznlb?gcklsnicc clngcrxls ha(a)sf attlgzgct (Snlug nal

boundary that generally overlies a magnetic switching section, and in the case of the

signal blocking elements shown in Figure 3, each such element has a boundary that
overlies two magnetic switching sections. In a preferred embodiment, at least one of the

20 boundaries that overlies a magnetic switching section has a tangent “T" that is not
perpendicular to the major axis “A” of that magnetic switching section. This
arrangement causes flux in the signal blocking e:iement to localize at a desired point {flux
concentration points 24, in Figure 3), and from that point to travel through the adjacent
magnetic switching section. That flux biases the magnetic switching section and

25 prevents the signal producing layer from producing a detectable signal, which is believed
to be because the magnetic properties of the respective switching sections of the signal
producing layer are altered, or reduced, so that the amplitude of the alternate polarity
switching pulses from the respective elements is also significantly altered or reduced. In
this way, the activation of the signal blacking tayer prevents detection of the signal

30 producing layer, and thus prevents detection of the marker. Fiux concentration points

24 are an optional, but preferred, feature of the present invention.



producing layer are altered, or reduced, so that the anplitude of the
alternate poI arity swtching pul ses from the respective elenents i < aAp2003
si gni fi cant altered or reduced. In this way, the activation of the

si gnal bl B’@(‘?/"r‘ﬁg“ﬂzayer prevents detection_pf the signal 30 pcomisedngod ayer,
and thus prevents detection of the mar ker. Flux concentration points 24

5003 W0 00/ 51097 -7 PORALGHBH HosERE FYEr Emasdarts BreuuEway & rEnBt B non s
shown in Fi GHE BSurfilaliby U n%cznt didcPe thm%ﬁfckﬁg efthne @&J@@@ﬂ&pﬂg@ﬁ@ge si gnal

bl ocki ng el enents are co enmentary, © nmeanin t portions

22 were j oi memninggbattiéthetadjagentpottibns@e twend joirgd 2ogether ghey \Qaﬂﬂlnﬁ‘déﬂhlSnéhne
Conpl enent ar gqoundarl es. bet ween adj acent signal blocking 5 el ements are

al so an opt iSB&H contiguouslinee Gogplenmeatary; beumhn@mtw@s@menmm blesking\dj acent

2 Those shownrents @b anaBel ¥ DG Al Ry PLFe Pir-2tt v Rar Bl
| ayer is an signakblbdaeglelainlamy maiz@lsﬁthﬂﬁé fidri-OmplEmetaryBothdariRe! &@Rbs iHosd), 20
percent nickel, and 4 percent nol ybdenum which is comercially available

from Car pentSB?W’Fétﬁ&SBﬁ‘oﬁy of Reading, Pennsylvania under the designation
"MagneDur." The coercive force of MagneDur is about 45 to 65 CQersteds, and
t he resi dual magnetization is above 10,000 Gauss. Another suitable

material for the sngnadmdogmmbmérayﬁfrmess@mm&aangias,%um,%h'tﬁ Ve Ay 'St' ng

of 64 weight 15 percent iron, 6.8 percent cobal ercent ch
and d® per @lestmgcﬂfeﬂﬁ w&m‘ltqueat irar 2Apemient igkehand Hqierceni mlybéemmi d

Engl neeri ng i S un SI natjon Ar nokr onme

" The coer‘ﬁ) é}g P}%erﬁ ‘%ﬁ%‘%&%‘“ gleef:]i"l?ﬁﬁ Eiﬁ*‘gm Pesnsylvanits,  and
the resi duahygBane dedighdtion “Magalig '8 .zl%'ma

" materials V\/(l]llnCh are s%}itabl e gs Si gngﬁggc’%’gﬁ?’?% ayerg?e(r%:'*}ﬁ%gb gg? gg 20

Chr omi ndur |Ciierstgds ahé the rlesduaimagnﬁmtmrmsmhml&ﬁOOdEmsaaAymﬁier lsﬂutalblt the art.

[11. The I\/ark A rrarker f t he present .invention | typi.c used as a
dual st at us PHERAEPT s Siampl RlOGKingHlaYeR & AniFates rwawbaé oy PPy AT o

deactysvat ed,peRichf ﬁ"éﬁtﬂ y Ba%eﬂt%ﬁﬁf 99/ perddAE HIBRINH, ahd 05Ahdlcdl nt&ePOhlchat ed

when t he S|gnal bl ocki'ng I ayer
commercially available from Amold Engineering Company of Marengo, Illinois under

the designation “Amokrome 3.” The coercive force of Arnokrome 3 ranges from 50 to
200 Qersteds, and the residual magnetization is also above 10,000 Gauss. Other
magnetic materials which are suitable as signal blocking layer include Vicalloy,

20 Chromindur 11, or the like, as known to those of ordinary skill in the art.

IIT. _The Marker
A marker of the present invention is typically used as a dual status

marker, meaning that the marker may be activated and deactivated, preferably

25 repeatedly. The marker is said to be activated when the signal blocking layer is
demagnetized, because the signal producing layer will generate a high harmonic signal
that is detectable by conventional magnetic interrogation systems such as those available
from the Minnesota Mining and Manufacturing Company of St. Paul, Minnesota (3M
Company). The marker is said to be deactivated when the signal blocking layer is

30 magnetized, because the signal blocking layer generates sufficient magnetic flux to
substantially saturate, or lock up, the switching section of the signal producing layer,

thus preventing detection of the marker. Markers may be deactivated as is known in the
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desensitizing field ap at any*=ori ent mar ker .
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r el at i onshitpredoneesntional magkers,dat isttictievarigo beittuefdfthie Mane@ss dfale pRgeslescr i bed
with reference..to, Fi gur«%ﬁé I n which the sic%_nal_ bl ocki ng | ayer overlies the
si gnal pr odU7SHHEM Pagsden tabihiow ersvrlets desqiivatipniefthemarkes narrow regi on WM
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of the switching section W of the signal producing |ayer. The gap GN
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section at signalggrotindngagérh Af shb4 therein, the width of the narrow region Wy of the
signal blocking layer is preferably slightly larger than the width of the switching section
W; of the signal producing layer. The gap Gy between adjacent portions of the signal
20 blocking layer in the narrow region is not critical, but is preferably larger than the width
of the switching section Wy for the signal producing layer, and smaller than the length of
the switching section of the signal producing la).(er Ls. The length Ls is measured
between the lines perpendicular to the switching section at which the width of the
switching section becomes more than 5 times larger than the minimum width of the
25 switching section. In the embodiment shown in Figure 9, Ly is approximately 4.1 mm
(0.16 in), Wy is approximately 2.0 mm (0.08 in), W is approximately 0.76 mm (0.03
in), and Gy is approximately 1.52 mm (0.06 in). Other suitable dimensions may be

selected to provide a marker with the desired properties and performance.

30 The thickness of the signal blocking layer is also preferably gre.ater than
or equal to that of the signal producing layer, and the outer diameter of the signal

blocking layer is preferably greater than, and the inner diameter less than, the signal



swi tching section becones nore than 5 tines |arger than the m ni rumw d
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Iayer and tmmallm 0dHbR4 mnmﬁ? Q@ﬁ injrihick. Thé cabéspondmg ngﬁileaﬂ(ﬁikh%daﬁﬁb@ﬂd ment

as vvn i n_Fj hr ou the I gnal _ produci ng | ayer could be nade
of a s eet o‘?rekggalei’yﬁ%i 5"8‘5)" %%‘fﬁ‘z‘é{ g qolrf?mt(ﬁioé)% inpithickor r espondi ng
si gnal bl ocking |ayer could 5 preferably be made of a sheet of MagneDur,

0.0381 mm (0.0015 in) thick. Al though both the signal producing | ayer and

the signal blocking | agkhoughdth theusignaleodwsi llgelhidrtaﬁshiﬁe i SRy bi&hﬁ?%}gft” any
er small enou 0 fi

sui tabl e si ze, eferred to make t he
within the ntigt L‘é%‘b? Hgékeér“éﬁ (“Pﬁi’eb"rmﬁbe ip pnysuigbleisizal ltchmfentd tdhakethe

di mensi ons, er, ter, of ,.46 nm
(1.81 in) aﬁgﬂkgﬁﬂ‘?&rlmer |a&rr%tlto‘glrtﬁgft @ﬁn—re@%g(g Ksth h'f'gj 3%9 OPteAkAiStar ker to
an obj@ct, sThdse dsn&mmﬂatfbt:aﬂd SoniREPType 8f BReliavéTin owner AR e 45 hih (1aglfuer es
to but is |r1ei E l.ative to the object is preferably provi ded on a

surface of tiAk2 inper degreeten pfil Saamd0iSPdn). s avail abl e from 3M Oorrpany under
the designation 9461P Transfer Adhesive. O her adhesives that do not
significantly adversely affect the performance or appearance of the object

may al so perform satipéagplpiie MarkéQo%n obfct, such as an optically recorded medium,
an adhesive that adheres to but is inert relative to the object is preferably provided on a
15 surface of the marker. One such adhesive is available from 3M Company under the
designation 946 1P Transfer Adhesive. Other adhesives that do not significantly

adversely affect the performance or appearance of the object may also perform

satisfactorily.

20 The marker may also be provided with a print receptive layer, which can
be printed with indicia such as a logo or alphanumeric information designating the owner

or source of the article to which the marker is attached.

IV. Manufacturing the Marker

25 The marker of the present invention may be manufactured in any suitable
manner by, for example, laminating signal producing and signal blocking layers together,
or by etching signal producing and signal blocking layers on opposed sides of a single

substrate. These methods are described in greater detail below.

30 A. Laminating: One method of making the markers of the present
invention is by forming the signal producing and signal blocking layers separately, and

then laminating them together in registration. For example, a sheet of suitable material
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After lamination, both signal producing layer and signal blocking layer
surfaces may be coated with a layer of acid resist material of a desirable pattern, such as
those shown in Figures 10 and 11, respectively. The laminate may then be appropriately
processed to remove the portions of the respective metal sheets that are not covered by

20 the resist, such as by a conventional acid etching treatment that etches away the exposed
metal surfaces from each of the respective layers, leaving behind the portions of the

metal layers covered by the resist material. When the acid resist material is removed, an

EAS marker results,

25 The choice of the etchant depends on the materials used as signal
producing and signal blocking layers. The suitable etchants for permalloy and
MagneDur include phosphoric acid ( HsPOQ,), ferric chloride (FeCls), and mixed acids,
(see CRC Handbook of Metal Etchants, edited by Perrin Walker and William H. Tarn,
CRC Press, 1991), or mixture of nitric Acid (1 part) and acetic acid (1 part), or aqua

30 regia (nitric acid (1 part) and hydrochioride acid (3 part)). (see Smithells Metéls

References Book, edited by E.A. Brandes and G.B. Brook, 7th ed. Butterworth
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on the mat efthisgk MagpgBur and eagtbsheetgnay isquice differentiexpiogura lto pichiog icanditiensdps .
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continued until the undesirable portions of the signal blocking | ayer are

renoved. The resulting patterned |am nate nay then be forned into a final
EAS 15 marker by adhe,fi

| f.printabl L abel
the signal bl ock: ng. | s SpdipdilerR BRblsEnC R BEfor e i85 iadarks o
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produce t he laxesie tsimen primtklele sgdfanepand/by adngualeygs iof trbhsfervaglbesiverandtamelzaseb e
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the die-cut to produce the desirable marker geometry. The undesirable weed may then
be peeled off to leave only the final EAS markers on the release liner. For example, dual
20 status EAS markers for optically-recorded media could be produced by punching rings
having an outer diameter of 41 mm (1.625 in) and an inner diameter of 16 mm (0.625

in).

V. Detection of the Marker

25 The detection systems may be amplitude detection systems, which
respond to a signal of a certain amplitude, or phase sensitive detection systems, which
respond to a certain signal profile. To deactivate a marker so that neither system can
detect it, the marker must produce a signal that has both an amplitude below the
detection limit of the amplitude detection system, and a signal that does not match the

30 signal profile expected by the phase sensitive detection system. Amplitude detection
systems are available from 3M under the designations 1850, 1360, and 2300. Detection

systems that detect phase, polarity, and amplitude are available from 3M under the
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present invention nmay be conpletely deactivated, so that neither type of
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by a suitahle oscil.l.at ..coupl ed through a drive anplifier, which produces
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| nt er r ogat icedbléde LN IEENRR I [ frequency is
appr oxi mat elef/b 10 .k(i)l?g%ertz. he det ég':%?dlg%lgfé rﬁ?"%@%%@c?%a]ﬁ?&ﬂﬁ a sense
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sensictive tector. JThe conmon out put]s of . those three detectors are coupl ed
to 33 ne common frequency is approximately [0 kilohertz. The detector coil is coupled

through a sense amplifier and filter, and then to a pair of Jevel detectors and to a phase
sensitive detector. The common outputs of those three detectors are coupled to an
alarm logic network, which is bgsically an exclusive “AND” gate, such that an
appropriate signal from all three detectors must be present to activate an alarm. That is,
20 if the signal pulses do not exceed a minimum threshold, the level detectors (and thus the
alarm signal) will not be activated, and if the signal pulses are shifted, the phase sensitive
detection system (and thus the alarm signal) will not be activated. In the case of
amplitude detection systems, if the amplitude of the marker is sufficiently low when it is

desensitized, the alarm signal also will not be activated.

25
_ If a patron carrying objects having activated markers (that is, the signal
blocking portions have been deactivated) passes between the panels, the presence of the
markers will be detected and an alarm will be produced. Conversely, if prior to passing
between the panels the markers are deactivated (that is, the signal blocking portions
30 have been activated), no alarm will sound. The present invention may also be ﬁnderstood

with regard to the following examples, which are illustrative but nonlimiting of the

invention.
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15 Engineering Company of Marengo, lllinois under the designation “Arnokrome 3,” with
a pattern as shown in Figure 3. The signal blocking layer had the same inner and outer

diameters as a signai producing element.

The signal producing layer was then bonded to the signal blocking layer
20 with a transfer adhesive of the type available from 3M under the designation Scotch

Laminating Adhesive 467MP to form a dual-status EAS marker.

The signal producing layer yielded a detectable EAS signal when the
signal blocking layer was in the demagnetized state. After the signal blocking element
25 was magnetized by exposure to a 150 gauss DC magnetic field, the signal producing
layer did not generate detectable EAS signals when subjected to interrogating fields of
up to 15 Oersteds. The signal blocking element could be deactivated at any orientation

relative to the deactivating field, meaning that the marker was multi-dimensional.

30 Markers of the type described in this Example are believed to be useful
with interrogation systems of the type available from 3M Company under the

designation model 3800 detection system.
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The marker of the present invention may be used with any article for
25 which inventory control is desired. Although described primarily with reference to their
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are sold, leased, or loaned to the public. Thus, the invention shall be limited only by the

following claims.
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claim1, wherein the marker includes a Iayer of adhesive on one surface
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3. The electronic article surveillance marker of claim 1, wherein the boundaries

between adjacent signal blocking elements are not complementary.

4, The electronic article surveillance marker of claim 1, wherein each signal

blocking element includes a boundary defining only one flux concentration point.

5. The electronic article surveillance marker of claim 1, wherein the marker

includes a layer of adhesive on one surface thereof for adhering the marker to a surface of an
article.

6. The electronic article surveillance marker of any of claims 1 through $, in which

the marker is borided to an optically recorded media disc.




