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Magnetic.electronic article surveillance (" E]AS") mar kers have been used for
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an EAS detect mgn@ysqlmﬁqngcﬁbp@w@éqmema@k@ marker. EAS markers that may
be activated and deactivated as described are sonetines referred to as
"dual -status” markers, to distinguish themfrom "single-status"” markers
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' deactivated as described are sometimes referred to as “dual-status™ markers, to

distinguish them from “single-status™ markers that are always activated. Billions of
dual-status EAS markers have been sold to date, and they protect assets such as library
20 1naterials against theft around the world.

The devices used to activate and deactivate magnetic EAS markers are
themselves magnetic. That is, they may include an array of magnets or an electric coil
that produces a magnetic field of a desired mtensity near a working surface, so that the
EAS markers may be passed ove;' that surface to selectively activate or deactivate the

25 marker. Unfortunately, some devices used to change the status of a dual-status marker
have the potential to harm magneticaily-recorded media, such as videotapes. That 1s,
magnetically-recorded media can be erased, garbled, or damaged by the presence of a
magnetic field. Thus, when magnetically-recorded media are passed over a device to
change the status of an EAS marker attached thereto, the device may damage the

30 magnetically-recorded media. In view of the foregoing, it is desirable to provide a
device for deactivating dual-status magnetic EAS markers that will not damage

magnetically-recorded media such as videotapes.



Conventional activation and deactivation systens may reliably activate or
deactivate EAS narkers positioned al ong the spine of a book, for 2dxripllE,
because t Qe on and orientation of the marker relativ gnetl c
fieldis gener a‘?jgk/d known. Wth a conpact djsc, the EAS mar E'g‘;rﬂfstéli'ﬁzggl

be positioned on the disc itself, and 5 accbrdlngly may be at any
orientation in the X-Y plane rel atlve to the case in which the disc is
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20 A device is provided according to the present invention for changing the status
of a dual-status electronic article surveillance marker. The device comprises a coil for
creating a magnetic field in a first direction, and a coil for creating a magnetic field in a
second direction that is approximately perpendicular to the first direction. The device
may include a housing having a passageway therethrough, such that an article to which
25 the marker is attached is positioned within the passageway so that the marker passes
through the passageway in an orientation that is generally in the plane defined by the
first and second directions. The device may apply the magnetic fields in the first and
second directions sequentially or simultaneously, and may even include a coil for
creating a magnetic field in a third direction that is substantially perpendicular to the
30 plane defined by the first and second directions. These and other aspects of this

nvention are described in more detail below.



Figure 1 illustrates a solenoid-type coil and a Hel nmholtz coil in\S T 7008
conbination 5 according to the present invention; Figure 2 is 3 %%o?]g
enbodi ment enoid type coil and a Hel mholtz-type coil_ | i nation
accordi ng ‘?@L{zﬁg‘%lﬁesent invention; Figure 3 is an enbodi rrer?tCTlél?gegﬁg%) ice
for activating and deactivating EAS markers-according to the present
invention; 10 Figure 4 is a second enbodi nent of a device for activating and
deactivating EAS Daxckptien aftheduwigso t he present invention; Figure 5is a
representative circuit diagramof a.drive cirguit for us ith the _.device
of "t e pr esent. | nvehis Bt pg vl Be fSchbed Biha e Rapte de Heat BN

di agram of a %i,‘,?/lﬁ%}tﬁi rcuit for use wwth 15 the device of the present
invention. Detailed Description of the Invention One enbodi nent of the

devi ce of the presefiguienyvdhisiras & eblicadityymcedivatdes Hahoholtiemal in catndsiation

dual - st at us ma%net LC EAE mar ker.s using a substantially uniformmgnetic 20
field provided Ferdps tojt %Prea?l?té’&‘ffin&ﬁ“’(such as in the X-direction), for
exanpl e in the mnrﬁgm%ezsﬁrd R66hd AnbdBmesr FSSIHR Hpe coRah8 AHARRbIE 0N
referenced above, an anot her substantially uniform nmagnetic field provided
in a second dicogiahicombfretioh agsorilimg to b preséint Boeitaer); t hat is generally

orthogonal to the first directi.on. | ne enbadi ment,. the.fir.st.
subst gnti ally unif WWB%W@H ?’Wﬁgﬁaﬂqi@a@ﬂé’ﬁﬁ%} v t;“é%?réﬁd?ﬂ?{“éatmg EAS

sol enoi d-type I%Qkﬁﬁiajccoﬁﬁfﬁntbhﬁeﬁéﬁﬁﬁ‘i‘m@ﬁti@n-"m mhol t z-type coil, or nodified
Hel mhol tz-type coil, thoug any appropriat’e coils that provide sinmlar

ef f ect slmy be usedFigiresbisensrond snhohmant of aadeyydei fod ritvaiting eind dertivatigiga
passageway th hrough, and. a sol enoid-type coil, as that termis used in
regard to thee%‘&é%g‘gf ﬁ%@ﬁg%ﬁ?a}esprsse%‘inlvgﬁffﬁ% has a passageway
therethrough al t houghyiel 5isGr PR &R et VeQUhcIR i APPAm BE aGirfve Wirdhit fRe 3%h the
cross-section of the housing shown in Figure 3, for exanple, is not
circular, but deaice didspresend siventp-angpe coil of the type described herein.,

A Hehmholtz coil is,actually a air of coil.s having t ame.radi.us .

separated along a ¢ '1%;?§%%EP%?AO§HB§WB§UV§ Cﬂcﬁ“?tdé?%‘g‘.“ #ﬁe&é"cﬁ ﬁlrcgggg%{rugf Motk
di stancesis priaf gevibd ¥f @epaésehOinv&ionadi us of the coils. A 210 012005 WO
02/ 103650 PCT/ US02/11243 -4 nodified Hel mholtz coil, -as described bel ow,

may be one that is nodified by wapping a pair of coils around one or nore

‘| ayers of the éqtl lﬁggj@ gsé %BS %ﬂﬂe’hﬁr&ut@%o"i de a lower overall profile than
if a standard = This is described in nore

One embodiment of the device of the present invention reliably activates and

deactivates dual-status magnetic EAS markers using a substantially uniform magnetic
20 - field provided in 2 first direction (such as in the X-direction), for example in the
manner described in the co-assigned U.S. parent application referenced above, and
another substantially uniform magnetic field provided in a second direction (such as in
the Y-direction) that is generally orthogonal to the first divection. In one embodiment,
the first substantially uniform magnetic field is preferably created by a solenoid-type
25 coil, and the second by a.He]Inholtz-type coil, or modified Helmholtz-type coil, though
* any appropriate coils that provide similar effects may be used.
A solenoid 1s normally a cylindrical coil having a passageway therethrough, and
a solenoid-type coil, as that term is used in regard to the present invention, is a coil that
has a passageway therethrough although its cross-section may not be circular. The
30 cross-section of the housing shown in Figure 3, for example, is not circular, but can
house a solenoid-type coil of the type described herein. A Helmholtz coil is actually a
pair of coils having the same radius separated along a common central axis by a

distance. The coil separation distance is preferably equal to the radius of the coils. A



detail below. 5 Using these types of coils, or others with the sane_effect,
the intensity of the magnetic fields created, for exanple, in T AdCk 2805 Y
directionsygaaueitsal |y can be nmaintained throughout a vol wg,@foz 8T est

at an intensity above that needed to reliably activate or deactivate an EAS
mar ker, but bel ow that at which nagnetical I'y=recorded videotape, for
exanple, is dang%ed; Furt hernore, by 'BOSi tioning_coils of this type at 10 an
appropri at e orihedified Hehnhgltacoik epdescribed belew. mrabide oneAsatia mash Beds weipaingd
with .conpact discs.and other gptically-re d nedi.a_can reliab
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mar ker s wi t houdetadioid@v.n for damage to the media. 15 Another inportant
benefit cdis that the vid [ I .l -ne..pr Clo i ich it
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be described in nore detail below. To sinplify the description of the
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Section |1, vanictgpectopedimipll & dimabed] veshdraioreha@isitibrikecsilsadfUbis ®fpesaich
markers in accordance with the present invention will be described in
Sectiont0111, aMEPPrPHAESIREALIONSVIER Fespeat so aachyothe, BASBRIKSE dss0ateisd Mol | V.
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described in more detail below.
To simplify the description of the present invention, magnetic EAS markers will
20 be described in Section I below, characteristics of magnetic fields used to change the
status of such markers in accordance with the present invention will be described in
Section M, various embodiments of devices for changing the status of such markers in
accordance with the present invention will be described in Section 11, and
representative circuits will be described in Section IV,
25
L Maenetic EAS Markers

Any suitable magnetic EAS marker may be used in conjunction with the device
of the present invention, such as those available from the Minnesota Mining and
~ Manufacturing Company of St. Paul, Minnesota (3M) under the designation “TATTLE-
30 TAPE.” These can include EAS markers for books (designated by 3M as B, B2, or
- R2, for example), videotapes (designated by 3M as DVM-1), or CDs (designated by
3M as DCD-2). These magnetic EAS markers include a signal producing layer and a

signal-blocking layer. As 1s well known in the art, when the signal-blocking layer is



subjected to the interrogating magnetic field can be detected by a suitable
detection. system 5 The signal producing layer for EAS marker s3fiQ{TCR5s,
such as t oG about 7.7 cm (3 in) long, 1 nm (0.04 and
180 m'croﬁt ers 80007 in) thick, and is made from an amrgh%@ﬁmﬁggﬁetl C
al | oy consi sting of about 67%(atom' c percént) cobalt, 5%iron, 25% boron
and silicon, which is presently commercially available from Honeyvvel I
(formerly All iwﬂﬁitgmdi éffdﬁtilvﬂgrpm\ientm ctetecﬁan&ifsigaﬂy prdﬁlﬁe@bﬂy&hé sigselyprnaddang t he
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along the length of the S|8na produci ng | ayer, though other arran jlement s

i ncl udi ng contabguichis6 cwi(§AAP i loegki3nkp ay @k K Sankwids and IS8 misravetters (8007 | .

Characteri stics, of the tic Field C|ate e Devige of e

o ot 1 v endufioks B NIRRE dc bh oo RRPR STt ditné Be aRehay sl o

presentysi nventfrdi Cagpentes Tea}laioh¢gyyc@xgoﬁ&1@ﬁ@¢Reﬂ@ig§ | SReinsiialig anadﬂahe reliably
21 OCT 2005 WD 0 211 0 3 6 50

activate and deactivate magnetic
PCTI US02/ 112431681%&@&@1&%1&@ Yparticularly those markers that may be
‘posi tioned at any Olfﬂees?%ﬁ bR yléy%%fﬁ%%&‘h@ﬁe% YeschiBba SEAMLEmatNe XY

pl ane with respect e nmagne
plurality of spaced segments. For EAS markers such as the DCD-2, each segment is

approximately 5 mm (0.20 in) long, 1 mm (0.04 in) wide and 40 micrometers (0.0016
20 in) thick, and for the DVM-1 marker, sach segment is approximately 5 mm (0.2 in)
long, 3 mm (0.125 in) wide and 40 micrometers (0.0016 in) thick. The signal-blocking
layer is made from an alloy of iron and chromium that is presently commercially
available from Amold Engineering of Marengo, Iilinois under the designation
Amokrome 3. In one embodiment, the signal blocking layer segments were annealed
25 to provide a uniform coercivity of about 200 +/- 30 Oersteds. As described above, the
signal-blocking layer is typically provided in discrete pieces at intervals along the
length of the signal-producing layer, though other arrangements including contiguous

signal blocking layers are suitable as well,

30 1. Characteristics of the Magnetic Freld Associated with the

Device of the Present Invention

As noted above, an important feature of the device of the present invention Is its

ability to produce magnetic fields that reliably activate and deactivate magnetic EAS



and yet do not damage magnetically-recorded nedia such as videat aﬁ&mﬁ A
Changi ng the Status of the EAS Marker The EAS mar ker of the tyﬁe1 5bed
above is ROpMBhLh¥sectivated by deactivating the signal-blogldngLayss.- That
step can be achieved by, for exanple, expo?)i ng the marker to an 1nittal
magnetic field in one preferred direction or at |east approximtely 275
Gauss and then alternating and decreasing the magnetic field in 10 steps of
about 15% per rearkersi avsh paveatlarly dwee saderuibel may be peagieeed et myangntafiope| ow

th I VItV .. f th i o] } .. ThI S, ] i LN,
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regard to Fi Q%G?eﬁd@ﬁ& dhtdpeeheticall9-rdesdbd Wkt §utR aEARBRIpker , the

si gnal - bl ocking layer-is activated by, for exanple, exposing the marker
once to a single magnetic field having an intensity of at |east 15

approxi mately 275 uss. suc er i vation of the signal

bl ocki ng | ayer invo C]As &S—Sg‘h S %93‘ 2y magnetic field that
alternates and decrERSEASinfkrkérdRRASHDY dedoribed Bbbve IsefopnbRyladtivard byr i ngi ng
down" the field), activation of the signal blocking |ayer only requires
that the | ayerdepdivaiipg seasigraldlonking apgre 1dRt siepragmbe pehicynd boe farivaemple, at

| east 275 Gauss.in i Rtensht 20 R . Pr tign.of Da e .
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change over tine. Currentostandard VHS vi deot apes_and vi deot apes such as
those udled i n stas@habertddispereiach ingeaneiaieicsasapnipshe Bragpedlq §eldes kelppdls) t o
a magnetic fie| f: roxi : : | - [ mpged in
a manner t hat %Pgrcg‘elp}c{lélﬁé?gf‘@%f? ﬁns%aéégzaggésg}.ﬁiﬁ%}rﬂ%ﬁ%g%& lrnég%a g%’g?eéxpo'sure
of current vi deendpRs 610021888 Ehtetnbllcthll paftichRSls ihhagurd ppFixrayst fidyd thefkof.
Gauss typically does not result in _discernable damage to the tape. 30 C

Subst ant i al | y Tondasivatsaynidsangken herHmalhlpskingdaygras actpiabdlve Prisyample,
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more intense tiHl%ﬂsiU," ?wiu%ﬁ &4yl ioGR “?iﬂﬁnﬁ%%"itﬁe ﬁ@l%),%filégﬁon of the signal
blocking layer only requires that the layer be exposed to a half wave of a magnetic
pulse that is at least 275 Gauss in intensity.

20

P. Prevention of Damage to Magnetically-Recorded Media

The characteristics of magnetically-recorded media are different between
different types of such media, and will likely change over time. Current standard VHS
videotapes and videotapes such as those used in handheld consumer video cameras can

25 generally be exposed to a magnetic field of up to approximately 590 Gauss without
being damaged in a manner that is perceptible to most observers. Further, repeated
exposure of current videotapes .to magnetic fields of less than approximately 560 Gauss

typically does not result in discernable damage to the tape.

30 C. Substantially Uniform Magnetic Field

The magnetic field produced by the device of the present invention should be
substantially uniform. The term “substantially uniform,” as used in regard to this

invention, means that the field within an area of interest (defined below) is always less



is reliably activated or deactivated. For exanple, if magnetic ally-recorded
nmedia i s  damaged when exposed to nagnetic fields of 560 Gauss op 1rigi€fjsand
if magnetic EAS 5 markers are reliably activated or deactivated when exposed
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that cou d Caq§ﬁomﬁ?¢ﬂl&tb?%é$ﬂ%mﬁﬂfeﬂlﬂdn-. Devices for Changing, the
Status of EAS Markers Figure 1 illustrates a sol enoi d-té@pe coil in

combi nation with aThelzenekf intergst is defied 2 theened o Yglpaedhatindladesihogiths a

“magnetic field_al h ngi t udi nal,. axi s_of coi |l kn-accordanc i th
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WO 02/ 103650 R&TiokiSA{hld 848ne oBintarEdt She Bapatiabll precoaiddtaédibicel genctdily®an be
reliably activated and deactivated with a relatively small magnetic field.

However, if tHHaseAdhenskgiat pglgp@qicpﬁﬁa icibgr arithisg of wéthout their storage cases and yet
20 have the associated magnetic EAS markers be reliably activated or deactivated.

Because the size of the storage case, including the position in which the magneticaily-
recorded media is carried within the storage case, can vary, field uniformity can be very
important. Also, as mentioned above, a solenoid-type coil used in conjunction with a
Helmholtz type coil can create substantially uniform magnetic fields sequentially

25 perpendicular to each other throughout the volume of a device, thus allowing activation
and deactivation of an EAS marker regardless of the orientation of the marker in
approximately the X-Y plane without exposing the magnetically-recorded tape to a

magnetic field that could cause damage to the tape.

30 1J1. Devices for Changing the Status of EAS Markers

Figure 1 illustrates a solenoid-type coil in combination with a Helmholtz coil.
The solenoid-type coil 10 creates a magnetic field along the longitudinal axis of the coil

in accordance with the principles described in the ‘238 application. When an EAS
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supplied to thadideateditsy hekdkhdialtypd eiDeThoss Hielddake h@@nzﬁgﬂ drefad s@@bhtyalye
and deactivate EAS narkers that are perpendicular to the 25 field. Wth the
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between two | apedciated withnhé fgs fields and dhrrah de kalpdlhcaitivated Bal Readtivatede mbat
may provide a further reduction in the overall size of the device, and 21 O

CT 2005 WO 0213.08650atberrisstgieridhe atiglenppraferably fupiad s eongranehss thy the
wel I, Vgen the xBdif69s BB\ TR fZnE Bldne of 1l #RAEG ablished by the coils.

The arrangement shown 1n Figures 1 and 2 and described above has several
benefits. When only a solenoid-type coil ié used to create the magnetic field used to
activate and deactivate EAS markers, the power supplied to that coil is relatively large,
so that the coil can activate and deactivate EAS markers that are perpendicular to the

25 field. With the “dual-field” device described above, the power supplied to each coil
can be reduced. This leads to another benefit, which is that the wire used to make the
coils can be of a smaller size, which further reduces size, weight, and cost. For
example, while a solenoid-type coil alone might have required a field of 620 Gauss to
change the status of an EAS marker, the fields for the solenoid-type and Helmholtz

30 coils (or their functional equivalents) may be reduced to less than 300 Gauss each.

In another embodiment of the device of the present invention, the modified-
Helmbholtz coil is provided between two layers of windings of a solenoid-type coil.

This arrangement may provide a further reduction in the overall size of the device, and



around the sol enoid-type coil, or provided between two | ayers of fﬁ'@l 7005
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circuit diagranms shown in Figureées and illustrates representative control
ci rcui t1§, whi etrtaihtvipvaghlet ﬁ@cmclpd@dm@#mewldsh e pabfagevents geﬁt‘i@HSl t | es

for various [ roduce fields of substanti
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that may be ugidol;jéct €R0)GkeipRBsadkw Y)Y hﬁexﬁfn@ﬁeemevice\lﬁﬂttypléhllysalﬁb mehasesd in
copending U. S. Patent Application Serial No. 09/880;486, filed June 13,
2001 and ent i PPwer cqunettepnct0Saaride f allpfahemepiel ciowing ds nefrontaingd withia the

Surveil |l ance t nunber 1004-010USO1. As shown in
Figure 5, theﬁ\éé%]/ﬁ Com%ctu égg%()l\]/\lg&clﬁgby a power source 200, 30 which is

. preferalsly direct ctulrero@&tngEihe pdigdgeivay panidatstvidite desiapaas tivwiBFifgge 4
provide 4 uniform power output to the remainder _of the control circuit.
Power is provi@dmtesly qultadm@@@lowmﬁit wopkhildatoce pass3assay- elhe o

obtitior (o RO baRRR g Shoun LT B SRR SRt G Toseso

PCT/ US02111243ideofdpes in a known orientation, and opening or passageway 110b is dimensioned to

receive cased optical or compact discs in a known orientation.
20

IV. Crrcult Diagrams

The circuit diagrams shown in Figures 5 and 6 illustrates representative control
circuits, which although they may produce fields of different intensities for various
purposes, may also produce fields of substantially the same intensity for driving the

25 coils described above. Amnother drive circuit that may be used in conjunction with the
present invention is disclosed in copending U.S. Patent Application Serial No.
09/880,486, filed June 13, 2001 and entitled “Field Creation in a Magnetic Electronic
Article Surveillance System,” attorney docket number 1004-010US01.

As sltown i Figure 5, the device may be powered by a power source 200,

30 which is preferably direct current (DC), that is paired with a capacitor 202 to provide g
uniform power output to the remainder of the control circuit. Power is provided to
inductor 220, which is cormected in parallel to capacitor 222 and resistor 224, This

LRC circuit prevents silicon control rectifier (SCR) 226 from turning on shortly after it



is turned off, as described bel ow. The power source charges cap:zgthgf Z@go to
the appropriate voltage, and when the current in the circuit S
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Figure 5) or contacting pole 242, as controlled, preferably, by an appropriate computer

control system. When switch 238 is in the open position, the circuit can be used to
activate and deactivate markers on a videotape, and when switch 238 is closed to
contact pole 242, thereby adding additional capacitance to the circuit, the circnit can be
25 used to activate and deactivate marlkers on compact discs.
For certain EAS markers used to mark compact discs, such as those descnibed in
U.S. Patent Nos. 5,825,292 and 5,699,047 (Tsai et al.), the combined capacitance of
capacitors 228 and 230 is set to, for example, 68 microFarads, to insure that the marker
1s reliably activated and deactivated no matter what position it is in relative to the
30 applied field. This can be achieved, in one exemplary embodiment, by having the
capacitance of capacitors 228 and 230 to be 60 microFarads and & microFarads,
respectively. The field required to reliably activate and deactivate markers placed on

videotapes can be much lower than that used for books and compact discs if the
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used in the above-nenti exenplary circuits.
20 microFarads, then the combined capacitance of the circuit is increased from 60 to 120

microFarads. Upon activation of SCR 210, inductor 214 is then caused to create a field
that enables activation and deactivation of EAS markers associated with either books or
compact discs.
Referring still to the circuit in Figure 6, if switch 238 contacts pole 242, then
25 capacitor 228 is switched into a circuit such as shown in Figure 3, and similarly adds its
capacitance thereto. If the capacitance of capacitor 230 is, for example, 8 microfarads
(and assuming the capacitance of capacitor 228 is 60 microfarads, as stated ahove),
then the combined capacitance of the circuit is increased from 8 to 68 microfarads.
Upon activation of SCR 226, inductor 236, which can have an inductance of, for
30 example, 3.15 milliHenries, 1s then caused to create a field that enables the device to
activate and deactivate EAS markers associated with, for example, CDs.
The following table provides circuit elements (and their characteristics) that

may be used in the above-mentioned exemplary circuits.



WO 02/103650 5 10 Power source 200: Capacitor 202: Inductor 2@4:(CT 2005
Capacitor 206: Resistor 208: Resistor 224: Capacitor 212: |nductor 214:
| nduct or HS§ozrdspguctor 220 Capacitor 222 Capacitor 228 - p2rAABYR24s; 420
volts DC 4600 m croFarads 40 m croHenries,,0.22 mcroFarads 47 ohns 47
ohnms 60 m croFarads 800 microHenries 10 mcroHenries 40 mcroHenries
0.22 mcroFarads 60 m croFarads 8 mcroFarads 3150 m croHenries 10

m croHenri es PCT/US02/ 11243 15 Capacitor 230 |Inductor 236

TABLE 1
Power source 200: 420 volts DC
Capacitor 202: 4600 microFarads
5 Inductor 204: 40 microHennes
Capacitor 206: 0.22 microFarads
Resistor 208: 47 ohms
Resistor 224: . 47 ohms
Capacitor 212: 60 microFarads
10 Inductor 214: 800 microHenries
Inductor 218: 10 microHenries
Inductor 220 40 microHenries
Capacitor 222 0.22 microFarads
Capacitor 228 60 microFarads
15 Capacitor 230 8 microFarads
Inductor 236 3150 microHenries
Inductor 234 10 microHennes

The SCRs of the type described above are currently available from International
Rectifier, El Segﬁmdo, California under the designation 25R1A120. These and other

20 suitable control circuits and conmiponents may be used to operate the device of the
present invention.

Inductor 236 can be provided in the form of a coil that acts, as described above,
as a solenoid-type coil f'or activating and deactivating the EAS markers associated with
items of interest. Coil 236 (because it would be used for videotapes) is preferably

25 either round or generally round, because these shapes provide fhe most uniform field
characteristics. The coil should also be designed to be as small as possible and yet sti}l
be able to accommodate the items of interest, because larger coils have greater
resistance, require more power to operate, and reduce the Q value of the circuit. The
devices shown in Figures 3 and 4, for example, could each include a coil inside,

30 typically having multiple tums of metal wire that are generally concentrically arranged
with respect to a central passageway or opening. In one embodiment, coil 236 is made
of 14 gauge pure copper wire having a square cross-sectional profile (to provide more

turns per unit of length along the coil), and includes 147 turns, and an inductance of
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desi gnati on Mzénh&. The present invention is described largely in terns of a
solenoid as a first coil and a Helnmholtz coil as a second coil, though that
is sinply one useful enbodi nent because the solenoid is easy to make, and
provides a foxm or RasechBboldds 4ialfhaktZ 10 coil. It is also possible to
use two Hel mhot'Tz coi s or, though constructing a working enbodinent may be
difficdlst, tw sol diwidivceiol e pesent eentoai gy lsatingledd @rmorn mow detariibar

manner. V. O her Conponents .and.Features 15 The deyvi ce.of the esent
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When somet hi ng,HabtRDbEIEENS, dribBtid evdreRamBle, pRétodRIRNIT: BiaR®e used, such that when

an object entering the passageway interrupts a beam of visible or mvisible light, a

signal is generated that 1s indicative of the presence of an object. These types of

20 sensors are well known in the art. More than one such sensor may be provided, so that
a first sensor activates a detector that determines the type of item present, and 1f the
item is one that will not be damaged by the device, a second sensor activates the
circuitry to activate or deactivate the EAS marker associated with the itemn.

The detection system may include an RFID interrogator that interrogates and

25 thereby obtains information from RFID tags associated with items used with the device.
The RFID detection system typically includes a loop antenna and an antenna tuning
circuit that matches the impedance of the antenna to the impedance of the RFID
circuitry. The antenna and antenna tuning circuit are connected to the RFID
mterrogator. The RFID interrogator may be triggered by a signal produced by a photo-

30 detector, or by any other suitable means including a manually activated switch. When
the RFID interrogator interrogates the RFID tag, the tag responds with information that:
the interrogator or another system can use to determine the type of object to which the

tag 1s attached.
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20 applied field, which is undesirable because the user would expect that the EAS marker
is inactive when it is not. (The reverse situation —- an EAS marker that is inactive being
activated by a first field and deactivated by the second field — is less likely to occur.)
Without wishing to be bound by any particular technical theory, it is believed that the
potential problem may arise when the EAS marker is subjected to a first field and then
25 subjected 10 a second field that is perpendicular to the first field, and when the long axis
of the EAS marker is parallel to the plane of the two fields. If the vector component of
the second field is opposite to the main vector of the first field, and also equal to
approximately ¥ of the coercivity of the marker, a condition can occur where half of
the magnetic domains of the keepers are oriented in one direction and half in the other
30 direction such that the net vector sum 1s zero. The result is believed to be that the
keepers are once again in a demagnetized state, and the EAS marker reactivated. This

condition may occur when the major component of direction of the marker is in only

the first field direction. This problem i1s likely to occur only rarely.



an article to only a particular plane is preferred, but not required.
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that relates to this problemis to verify the status of the marker after it
has been subjected to the second field. If the marker is supposed to have
been deacti vaiVdd b@®unimgargcti ve, then the first field can be activated again

to deactivate the rker. T status. of the marke rified by
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Retail video
20 eliminate another common problem — the activation of detection systems in other

establishments {such as libraries or stores) by the single-status EAS markers attached to
videotapes from tﬁe video rental establishment.
Yet another benefit is the ability of the device of the present invention to
reliably activate and deactivate markers that can be difficult to activate and deactivate
25 when they are presented in certain orientations relative to conventional
activation/deactivation devices. For example, EAS markers attached to compact discs
may encounter an aclivation/deactivation device at a wide variety or orientations-
depending on how the disc is oriented within the case.
These and other benefits of the present invention will be appreciated by persons
30 of skill m the art, as will certain variations of the embodiments described herein.
Accordingly, the invention is limited not by those embodirpents, but by the claims set

forth below,



rental establishnents that currently use single-status EAS narkers %EAS

mar kers that can never be deactivated) may, through the use of 1 Adlddllhce
of the present invention, instead use l@ual-status EAS markers with
confidence that their inventory of videotapes w Il not be damaged when the
EAS marker is activated or deactivated. This would also 20 elim nate anot her
common problem - the activation of detection systens in other

est abl i shi¥éntlgin{such as libraries or stores) by the single-status EAS

mar kers attached to videotapes fromthe video rental establishment. Yet
anot her benefit is the ability of the device of the present invention to
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el ectroni c art tiel rearksis wetadHed icpositionké mvithimhthe gasshgevommthatshaigiarfed) a coi |
for creating magnetic field in first direction; and (b) coil for creating
a magnetic fi ePgsenthioughbspessrgcsiay inan eueitatiog th%fpﬁgwﬂg’ﬂaﬂlgﬂ Pavendi cul ar
to the first di ﬁﬁ%di i i .havi ng a passageway t her et hrough,
such that an apélc égﬁgeaﬁggﬁ&g?:g@ggéﬁgg&is attached is positioned within
t he passagédiesyn tho firftabiltihe setandiénypepatisasl thbsangh coi e pmeddyd Wyymhaitan
orientation that is genegal ly in the plane defined by the first and second
di r ect i on&91l teksntarmisig thg shape phihe spleneiduypesmal d- t ype coi |, and the second

coil is a nodified Hel mholtz <coil that confornms to the shape of the
sol enoid-type coil. 2. The device of claim1l1l, wherein at |east one of the
coils is a sol @noi dThydeviceof ¢lainB!, Winecidavieas onk of thei qmld js addermiiditypl | east
one of the coils is a Helnmholtz coil. 4. The device of claim1l, wherein the
coils eacK%¢reate a magnetic field with

3. The device of claim 1, wherein at least one of the coils is a Helmholtz coil.

4, The device of claim 1, wherein the coils each create a magnetic field with

an intensity of between 275 Gauss and 560 Gauss.

5. The device of claim 1, wherein:
said housing contains the coils and defines the passageway extending

through the coils.

6. The device of claim 5, wherein the passageway has a cross-sectional

opening shaped to receive an optical disc within a case.

7. The device of claim 5, wherein the passageway has a cross-sectional

opening shaped to receive a cased videotape.



an intensity of between 275 Gauss and 560 Gauss. 5. The device of claim1,
wherein: said housing contains the coils and defines the passageway (] 7005
extending through the coils. 6. The davi-ce of claimb5, wherein the
passageway has a cross-sectional opening shaped to receive an optical disc
within a case. 7. The device of claimb5, wherein the passageway has a
cross-sectional opening shaped to receive a cased videotape. 17 2 1 ON 1
2005 8. The de®i ce dhedbdraeticlaiybtthghercomprisioigngletectien systéro dorsdetacting f or
detecting,. th [e the article. 9. The device of claim8, wherein

t he detech5ﬁ8§§%%%ﬁE§§n§%'optical detection system 10. The device of claim
8, wherein the detection systemis an RFID interrogator that obtains
information froman RFID tag associated with the article. 11, The device of
claimi, in coftbi natn®AcYire f dainbyhessin dhesdeteciion sysiamapyh erticet detection 1,
wherein the,device includes a third coil for creating a magnetic field in a
third direction that is approxi mately perpendicular to the plane. 13. The
device of claim1l, wherein the device includes a verification system for
verifying the status, of the rker after the marker has been exposed to
magnetic fiel d8 inlbrdeyiese claifi® sBessriB Ui G4t PBAESTEAS AT REIDlevi oo of cl ai m
13, wher ei | S r : | Gyefal in the
first dirgg??ﬂﬁggﬁ%#%gﬁgﬁﬁgeﬁﬁéﬁo ﬁg?gﬁﬁg?b%a 2§gfﬁﬁgﬁ§m%g$f§§h€s adapted to
create the first and second magnetic fields sequentially. 16. The device of

claim1l, wherein the devi.ce i5 .adapted to create the first and second
magneti ¢ 116l bl subdhSAFYISE pYgRHin &hmbiRerion With an Sprical dise.

12.  The device of claim 1, wherein the device includes a third coil for creating

a magnetic field in a third direction that is approximately perpendicular to the plane,

13. The device of claim 1, wherein the device includes a verification system
for verifying the status of the marker after the marker has been exposed to magnetic

fields in the first and second directions.

14.  The device of claim 13, wherein the device is adapted to reapply the

magnetic field in the first direction.

15.  The device of claim 1, wherein the device 1s adapted to create the first and

second magnetic fields sequentially.

16.  The device of claim 1, wherein the device is adapted to create the first and

second magnetic fields substantially simultaneously.





