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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 intensity 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 magnetically-recorded media, such as videotapes. That is,
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.
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Summary of the Invention

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

invention are described in more detail below.
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Detailed Description of the Invention

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 a first direction (such as in the X-direction), for example in the
manner described in the co-assigned U.S. patent 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 direction. In one embodiment,
the first substantially uniform magnetic field is preferably created by a solenoid-type
25 coil, and the second by a.Helmholtz-type coil, or modified Helmholtz-type coil, though
. any appropriate coils that provide similar effects may be used.
A solenoid is 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
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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 II, various embodiments of devices for changing the status of such markers in
accordance with the present invention will be described in Section III, and
representative circuits will be described in Section IV.
25
L Magnetic 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 B1, 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 is well known in the art, when the signal-blocking layer is



Manuf acturi ng Conpany of St. Paul, Mnnesota (3M under the designation
"TATTLE 30 TAPE." These can include EAS nmarkers for books (designated by 3M
as 131, Bio ®@no3dse, for exanple), videotapes (designated peraddoasiddyM 1),
or CDs (designated by 3Mas DCD 2). These. magnetic EAS markers include a
signal producing layer and a signal-blockKing layer. As is well known in
the art, when the signal -blocking layer. is.\\DO 02/ 103650 .PCT/ US02/ 11243 -5
activated, i taCBy§tE tlg?/@?cﬁvﬁlb’é’@%’ﬁf% ‘@éﬁé‘&? Pfﬂg‘@?s ?Ff:}ﬁ‘g‘%é the SigaLRTGCing o

si gnal - produging WRMtEke siHRAML168 S1a9835 dbl@GkleBht FyRil-proddeachldalies, the
si gnal -producing | ayer whén subjectéd to the interrogating magnetic field
can be det ectsatijebieddo she inwbbgatihgtvaguctia fickcandmdeBctEd &y 9 sytialle gelgetirn ng

| ayer for EAS markers for CD s, such as the DCD-2, is about 7.7 cm (3 in)
long, 1 mm (OY8%% n) wide, and 180 nicroneters (0.007 in) thick, and is
made from an anor pheusefmgRRLbGg Myled Yor EXNIS ingtlieRdfop DAY GUE &7 DUTMII &
percent) cobalt, 5% iron, 25% boron and silicon, which is presentl

commer ci al | y abauti-l bl @ if} ongHomay (04 in) Fadarand 98qu@§§ie§fr(§lop7@)r%i9kat i on
of Par si ppan Ne rse n i i o . gnal

pr oduciS Ingpl ai//al&d 1%%3#% ﬁrt%ﬁlv\?a%ls%n%ﬁﬁégsl r}é%&tegg rgfé%pugotélls%ﬁ%g é%%ro(lbj{lk \6/?-?’3a§lﬁgpt o]
enhance ani sqidgr@y) dobalt 586 GbA.SE %Webrodiand ellicon,. whidln s eesgnidy cqanmerudalhg | ayer

for EAS markers_for videotapes, such as .the DYM1, is a?out, 13. G}fm (5.375
in) long, 3.1%2HakledompBopgywelli(Gemery Albedygralrparadion 6 BarsirPrmy, N ck,

and isjgrade f f@%},@@a&ﬁﬁ@fx@%ﬁ@{)}n SO0R0L  FHlc Wl gﬁpﬁghggdgepa efitky avail abl e

15 from Car pen echno rporation nnsyl vani a under the
desi gnat i on PRiRb#ikd O\TEMicEthe soayaiaity bhd tkénhgndesanésotropy tnthe BASs web erstion.

descri bed above i.ncludes a luraljity of spaced, segments. For mar ker s
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segnments were annealed 25 to provide a uniformcoercivity of about 200 30
Qersteds. As descr Thresigesghdlaskingdayer of the EAS markers described above includes a

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, each 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 Arnold Engineering of Marengo, Illinois under the designation
Arnokrome 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 Field 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
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intensity, (which is referred to as “ringing down” the field), activation 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

B. 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
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passed through that magnetic field either within or without 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 magnetically-
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 1L 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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est abl i shed biy, thheelalvie agientation of the artlcle is preferably gulded or constralned SO that the
20 EAS marker is generally in the plane of the fields established by the coils.
The arrangement shown in 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-

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

20

IV. Circuit 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. Another 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 1004-010USO1.

As shown in 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 connected in parallel to capacitor 222 and resistor 224, This

LRC circuit prevents silicon control rectifier (SCR) 226 from turning on shortly after it
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convent i onal S marker can be reliably deactivated. Wien activating the 10
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preventing the current in the circuit from going negative. By preventing

the current ficetiyelysguistsde theremaieder pythacirowif Yir switph 3S. t hus keeping the
The circuit of Figure 5 could be used, for example, within or in conjunction

with the device shown in Figures 1 through 4 to activate and deactivate EAS markers
20 on videotapes or compact discs. Switch 238 can either be open (such as shown in
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 circuit can be
25 used to activate and deactivate markers on compact discs.
For certain EAS markers used to mark compact discs, such as those described 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
is 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 8 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



15 magnetic field from goi ng above the absol ute value of the coercivity of
the markers in the opposite direction. The circuit of Figure 5 further

i ncl udes wapeavian 228 that selectively connects to the rrEmaiseder24sf t he

circuit via switch 238. The circuit of Figgre 5 could be used, for exanple,
within or in conjunction wth the device shown in Figures 1 through 4 to
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),
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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 above),
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, is 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.



sufficiently large to enable various types of materials to pass into the
housing. As shown in Figure 6, swtch 238 can contact either or neither of
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conpact discs. Referrin it e.cifcukt in Figure 6, if swtch 238
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capaci tance of capacitor 230 is, for exanple, 8 mcrofarads (and assum ng
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above-nenti oned exenplary circuits. WO 02/103650 PCT/ US02/ 11243 -12 TABLE

1 Power source Z@Pm@ﬂélts D@-@MDF@MSZOZ: 4600 nicroFarads 5
| nduct or 204: 40 §:a915%%2 es Cad:eﬂ% t&rar S6: 0.22 mcroFarads Resistor

208: 47 ohns Resis 47 ohns pacitor 212: 60 m croFar ads
15 Capacitor 230 8 microFarads
Inductor 236 3150 microHenries
Inductor 234 10 microHenries

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

20 suitable control circuits and components 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 still
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 turns 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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Figures 3 and 4, for exanple, could each include a coil inside, 30

typical |y havindg Helmbiolr eoil af maecond g, dhough thatinsimphy enegisg Bl gmbgdiment
concentri cal | r A i ng.
I one. enboditeeaise MR flenglh kel AT bt oG | M B RR0 I, B AR N o
squar el@r oss-cedctlt Braddo poisdblielte ufd tovopiiduihdéz nwoilseor, thongls cstructinig a whrkiengt h
along the coil),, and includ 147 turns, .and. an i nductance of. WO 02/.103650
PCT/ US02/ 1128 Bodiment may b fiffieuli o ssye %01{53/%0‘?%” oS AL BPOT B RS2 o0n
Engi neering I pgnmepf Lino Lakes, M nnesota under the designation nunber
MC7424A. The nodified Helmholtz coil may be made of 13 gauge pure copper
wire having a circular cross-sectional profile, and may have 40 turns (2
| ayers of 20 inductance of 1.62 5 nmH. A coil of this
type i s avai l-ab B eeti ng I nc. under the designation

MC757915 The device of the present invention may also include one or more detection

systems for determining when something is entering the device, or for determining
what that object is, or both. For example, photo-detectors may be used, such that when
an object entering the passageway interrupts a beam of visible or invisible light, a
signal is generated that is 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 if 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 item.

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
interrogator. 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 is attached.



The present invention is described largely in terns of a solenoid as a
first coil and a Helnmoltz coil as a second coil, though that is sinply
one usef uivoanthiostisoent because the solenoid is easy to nmakET/Bwd1svi des a
formor base for the Helnmholtz 10 coil. If4is also possible to use two

Hel mholtz coils or, though constructing a working enbodi nent may be
difficult, tw solgnoid.coj . CQl I i bar
manner. V. O her C'(@{rkp%eglé%tdg ﬂzerPJ%{?%g urglgtéoqj%g%ﬁateﬁgér\?l&ggé{[%ﬁﬁ%%gl eg?szls ;Rgt

i nventi on mayessdnsially petpenkdicdmeditections, eo that BASI markers yistt erssappooxinietelr imithe ng
when sonething is eptering,.the device, or for. determnin t hat obj ect
is, or both. ‘éf%g‘ﬁsﬁl tgo d&ng%smyéarg %blﬁﬁﬁil‘ﬁ‘gedﬁgd{ga‘gg’@wm]ﬁgyfo%en an
obj ect ent er i g e R FITPYGMRYislifdIREE YPdSarkid8RMeLfhal kBoR148 RErekdWithi bl €
light, a signal "Is generated that is indicative of the presence of an

obj ect .5 Theseetpgpet® thit Banes thes oeliblerastivatidn dodalsactiviatiohis merne difidsnl ta han one
such sensor .be. provided,.so that a first sensor_activates tector
that deterni @al{‘héf%l%ﬁ&& 81*“1?%58%58} Qe ghmots s e A R, %St(r)lgcé&%?gt will
not be damagegehield?pa Eéﬁ thEbuBR € EbvERNS latAkd EXSneskéMemakigui try to
activate or deactivate the S marker associated with the item_ The

det ection sysweraxiaptehnbieded plancrit may alse bepgesille te mavidentbitd sgidpeethend 25
t her eby obt ai i 1wl kR, f - i M £ h 1L i th
the devi ce. - % SHRRTRL ISR SRR b AR SRRt AR S0 MR Ev
and ani@nt enrifiat BASwarket fsdtdlined hath regtechiosfor erarhpipcaieX €@ phihetaieldnt enna t o

t he i npedance_of the RFID_circuitry. The antenna and anten tuni n
circuit are d%’f?ﬁ%‘?@ta_i‘?ﬁ&t@etzﬂ%law]@ reﬁ‘?’h%?‘l‘tbvﬁéﬁ%}%.fe?ﬁ Vaﬁjﬂﬁ)n?%eérwlﬂ@ or may
be triggered %ﬁ@&l}gggéncmﬁﬁe&agd Ryxaa Qﬂﬁ%@vﬁﬁoﬁ?%ﬁ@l%e fi6lds B RAaly her

sui tabl e means 1 nc g a manual |y activated SW T en the RFID

i nt errogat or dreated poglied sedquentRitlyD Thag thet tresentigpverigppohdslddietundenstoodriat i on

that the int.err t or anot her st an_u to determne 1the type of

obj ect 1o whitHuiRgetregh PR RE RN GENGEP 5 Bute SR BrbaSy Y0 The
devi ce1of t heyrfHoRsRAItdileBN@RL foB thee@fots addcyibed tvesandagsetdgewhl elat esirftd Wo

essentially perpendicul ar directions, so that EAS markers that are
appr oxi nat el yan aitielgdo oplyprrarigrularipdaes is pisfaradebytinghtedtiigd-be rel i ably

activated and deaC{}L&ﬁ%}ﬁ%}ﬁphﬁ%&%@%ﬁéﬁ%@%%ﬁj’t iR s TRLKE o b SoluflGh IR at

an angl e greater than abou
following problem. In some instances, it is possible that an EAS marker that is active

can be deactivated by a first applied field, but then activated (reactivated) by the second
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 to 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 Y 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 is 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 is likely to occur only rarely.



5 respect to that plane, then reliable activation and deactivation is nore
difficult to obtain. This can be addressed in one or nore ways. A sinple
way i s towgig2ueseshe an opening or passageway through the pdgvise 183t hat
the EAS marker remains in approximtely e X-Y plane. It may al so be
possible to provide a third coil or other field-generating device that

creates a magneticfield in.the th rd dinension,.s hat en. if EAS
marker is incli negﬂiﬁ ?mlortlgf;fﬁ%tgfe (ftgf?e llng?nté%?gﬁﬁtlr I;ategﬁo g@%ﬁ?ﬁ% efsjtgv%l{l%/ﬁge
directed al ongathdef e Phak@ afiet It hashdeaklyjeaed ok second fRRACY theah@kbhie mar ker
wi t hout harm ng ma%neti cally recorded nedia, such as vi deotapes, These

fields are nouRR®sed to bavediesn degotixpisd puds seléise hendhg frst frpldsan he agfpvatesht

i nvention shq { i ].%iéaqﬁ, ; in
both two and frﬁlelléeas? g{}g{a{aﬁlgg léeg'ngpggéﬁﬂg%fg@gbéﬁgrg%%gpe g(lg recti oénris\f?llléfj ghre t he
r easons5 descrdubedt mthy irst aoill a anapasrssafficient té paiducest ACadrslecayin@ACi mbgnetio
only a particular ane is preferred, but not_required.. Another_ optional
Feature of t reeth pulefint 1 ubt P farceri Piitetoa wot Suy BEIFOe0 1 AETOYBI | owi ng
problem In sgp ek NEf MRGES mashetlSHd@FDLI 18 dppatd af‘th@@@e'ﬁéﬂﬁﬁﬂy hifatto ddtect
active can be deactivated by a first appliéed field, but then activated

(react i vat ed)thpmarkes vdulednds@ndp getieeitbrf systeth womliddle used toritgtasininevectherdhaise

th | d t .that, the EAS marker. is. inacti it t. (Th
over se. s ¢ udeTBRT S Ay EALhaf i PR Fve e OB I el ed iy &
first fipel d afiuld daaBé hyaleddghiy té heacEefond hikbd - is less likely to occur.)

Wt hout wishing to be bound by any particular technical theory, it is
believed that the potential problemmy arise when the EAS nmarker is

subj ected to @%fi r%%;ﬂﬁliﬂﬁi d and then 25 subjected to a second field that is
per pendi cul ar—t t field, and when the long axis of the EAS marker
is parallel to theTid &viceaff thd@etenvidvesticdsis phftictilagdyweefubfor tibrgppnent of t he

second field is.opposite to.the majn vector, of the first field, and al so
cqual to  appPBH AR Broaieedt e ROBIPGRYIOE SR RFIS e AR PRGR. can
occur yhere hajdraff by LIBRINTREE nEePRTBMBFe PldebBfesKBAR Bl AL&. WdAMNiat | N
one direction and hal f in the other 30 direction such that the net vector
sumis zero. rPhiel essahlishmients Huit cavendlytuse binglersiatus BAS harkere (EASmearkers éhatgai n
in a demagnetjzed st.at an he S marker r tivated.. This —condi.tion
my ocour —whetih ol Grofigd R Por el SRR R Refor RERIGh Ty
the first fi ahgesl iRclubbiatud WAS BRuGblseiiti Sorlfidkedethitahde fiventon} of Viddddpes O
02/ 103650 PCT/ US02/11243 -15 The optional feature of the invention that

rel ates to thvidl rrgt@mdémag@d W@eq,t@@ﬂ%ﬁ mpyer is activated or deactivated. This would also

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 the 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 activation/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 in the art, as will certain variations of the embodiments described herein.
Accordingly, the invention is limited not by those embodiments, but by the claims set
forth below.



status of the marker after it has been subjected to the second field. If
the marker is supposed to have been deactivated but is active, then the
first fieWwd) @Aanzesobe activated again to deactivate the nmadgarsoz/iias st at us
of the marker may be verified by driving §pe 5 current in the first coil a
manner sufficient to produce an AC or decaying AC magnetic field
sufficient t auyse the marker to switch so that it may be detected in a
known nanner? *Fi%hort, a magnetic field would be applied of the type
normal |y used to detect the marker while in use, and a detection system
woul d be used to determ ne whether the nmarker is active, Then if _the
marker is active but isAslgpiseseshengingthesiatys ofe duahgias eloctrapicartiolyy can be
appl i ed agai rbu}x}%il%%gﬁﬂaYI?érethFQSYi@E hsinoYl - Summary The device of the
present invention Is particularly us usll gFor |ibrary applications, because
it speefls the proqaeps of caihfeckteating a bragneticnftl@ini ftssdirettionpand out of 15 a

library by elimn Bng t he peed to renove. Vti ot apes Jr.om.th i I .cases.
| KA i

ir
Retai | video rentdP)estifit ARS § RABNG R 1 35558% gﬁr?@PE%&téﬁ us EAS
markers (EAS mar kee[p%ré;ﬂﬁtatelyﬁﬁdi‘pé?ﬁi’cﬁlar@@tlﬂ%ﬁ@ﬂdifé@ii&ﬂ)an&ay1 through the use
of the device of the preserit invention, instead use dual-status EAS
markers w th conf i(@encea htwsinghasing a pessagewry thefetlpouglo suglethat 4 articlede be
damaged when t he rker .is. acti.vated qor deactivated. Thj | so

20 elim nate anot h& lcgg}%ﬁrkﬁ?%ﬁﬁaé%ea1%?10585)@5%‘?’5{}1? %eé’fd‘ssa%‘%"éa tslvc\’gﬁlltqtsl%st ens
in otheg establi shiriespdsserahroagh ttePasdagesapin S iedstionyhdt egdiengllyen sieat us
EAS markers attached to _videotapes fromthe video rental establishnent.

Yet anot her benef iRlansdefined yithq firt axd seppndglitgcienssf t he present invention
to reliably activate and deactivate markers that can be difficult to
activate and deactivate 25 when they are presented in certain orientations
rel ati ve to converml.i onaTheddviocatfictaivhdeahticunitilest devofths coiksar aaulanudeypEAS
markers attached to compact discs nay encounter an activation/deactivation
device at a Vi%e vari ety or orientations. depending on howthe disc is
oriented within the case. These and other benefits of the present invention
w Il be appreciated by persons 30 of skill in the art, as will certain
vari ations of the Bnbodledtvicedd stimdewhbrsireatieast pecoltte peilsyis attidmhelznt i on
is limted not.by those enbodi nents, but by the clains set forth below WO
02/ 103650 PCTPUS02/ 11243 - 16-

4, The device of claim 1, wherein the first coil is a solenoid-type coil, and -
20 the second coil is a Helmholtz coil.
5. The device of claim 4, wherein the Helmholtz coil is a modified

Helmholtz coil that conforms to the shape of the solenoid-type coil.

25 6. The device of claim 1, wherein the coils each create a magnetic field

with an intensity of between 275 Gauss and 560 Gauss.
7. The device of claim 1, further comprising:
(d) a housing containing the coils, wherein the housing defines a

30 - passageway extending through the coils.

8. The device of claim 5, further comprising:



W claim 1. A device for changing the status of a dual-status electronic
article surveillance marker, the device conprising: 5 (a) a coil for

creating wopgosispc field in first direction; and (b) a caqdrfws1tiseati ng a
magnetic field in a second direction that ;ks approxi mately perpendicul ar
to the first direction and (c) a housing having a passageway t herethrough,

h th which t K ' d wthi
The paseagovay so Ehat ¢ MCTEGoRAIEE S Fetb SRR ehbefBRb ey [ an

orientation t éﬂ@&%ewageﬂ@ﬁ@h%ﬂnbmgﬁh@c@kane defined by the first and second
di rections. The device of claim1, wherein at |east one of the coils is
a solenoid-type coil. 15 3. The device of claiml1l, wherein at |east one of

the coil's is a_ Helgihol U7, &0kl ortiai) 3 wABKE fielssBhal 4) tas MUASKELRIGNP 1 1St

coil is a sol enoid-type c0| seco Is a tz coi

5. The flevi ceopehinglshapaddp rwlwmrophb:ﬂ ditelwittohtazasoi | is a nodified

Hel mhol tz coil that conforns to the shape of the sol enoid-type coil. 25 6.
The device of claim1, wherein the coils each create a magnetic field wth

an intensity of befgveenTdd @ fRUTSAS @@Qre@ﬂh%%ass&geﬁi}%ﬂeavdr% ~Rbtiddapi M 1,
further conprising: (d) a housing confaining t coi | wherein the housing

defines a 3@psaisgabepsshioasdesiedi caged Yidedagh the coils. 8. The device of
claimb5, further conprising: WO 02/103650 PCT/ US02/ 11243 -17 (d) a housing
containing the coils, wherein the housing defines a passageway extending

throughothe coils.119. Thke g8vdeGd cBimal, airtheBcompiedigg b dtleetigassrgeay has a
cross-sectional 5 opening shaped to receive an optical disc within a case.

10. The devi cletestingthg prespncqpktheipfiicdlhe passageway has a cross-secti onal

12.  The device of claim 11, wherein the detection system is an optical
detection system.
15
13. The device of claim 11, wherein the detection system is an RFID
interrogator that obtains information from an RFID tag associated with the article.

3

14. The device of claim 1, in combination with an optical disc.
20
15. 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.

25 16. 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.

17. The device of claim 16, wherein the device is adapted to reapply the
30 magnetic field in the first direction.

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

and second magnetic fields sequentially.



openi ng shaped to receive a cased videotape. 10 11. The device of claim1,
further conprising a detection systemfor detecting the presence of the
article. wooiihsssdevi ce of claim 11, wherein the detectiorrCaysioemads an
optical detection system 15 13. The devige of claim1l1l, wherein the
detection systemis an RFID interrogator that obtains information from an
RFID tag associated with the article. 14. The device of claiml, in
conbination with an optical disc. 20 15. The device of claim1, wherein the
devi ce includes a 19hi r dlisoddvideaf claom datvhegirathadgviet iscadhpted tb ¢mata thenfinst
direction that is approxi matel]y perpendicular to the plane. 25 16. The
devi ce of cIéﬁﬁﬁ%?nﬂﬁ%%%ﬁﬂc%ﬁbsagﬁﬁgﬂgﬁhﬁFWS@gaﬁ$ erification system for
verifying the status of the nmarker after the nmarker has been exposed to
magnetic fields in the first and second directions. 17. The device of
claim 1B, wherein the device is adapted to reapply the 30 magnetic field
inthe first direction. 18. The device of claim1, wherein the device is
adapted to create the first and second nagnetic fields sequentially. WO
02/ 103650 PCT/ US02/11243 -18 19. The device of claim1, wherein the device
is adapted to create the first and second magnetic fields substantially
simul taneously. 5



