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t he EASE%,{_f@F;ejddeactivat ed. When the signal blocking |ayer is
deactivated, then the EAS marker is activated, and an EAS detection system

i s abl e to ddhepreseitdnvantionrelal@a® ardevies for changingthe istatusaifiavinaksiatus d
deacti vat ed 20 .as descr.iped are sonet.ines referred to as "dual - st atus”

mar ker s MaEReYR dectrpniy afickesarreillantgmatienq| o st at us” markers that are al ways

activated. Billions of dual-status EAS markers have been sold to date, and
t hey protect assets such as library materials against theft around the
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potential tpo harm magnetically-recorde I a, such as_videotapes. That is,
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t her et oeffediivelyepreventinthy sigmalbgrediding layer from providing a signal that is detectable

by an EAS detection system, and thus the EAS marker is deactivated. When the signal

blocking layer is deactivated, then the EAS marker is activated, and an EAS detection

system is able to detect the marker. EAS markers that may be activated and deactivated
20 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 materials against
theft around the world.
-The devices used to activate and deactivate magnetic EAS markers are
25 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 over that surface to selectively activate or deactivate the
marker. Unfortunately, some devices used o change the status of a dual-status marker
have the potential to harm magnetically-recorded media, such as videotapes. That is,
30 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

magnetically-recorded media. In view of the foregoing, it is desirable to provide a
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Attempts have been made in the past to provide a device for changing the status

of dual-status magnetic EAS markers without damaging magnetically-recorded media

20 by controlling the intensity of the magnetic field within a short distance of a working
surface, so that the marker may be deactivated or reactivated without damage to the
magnetically-recorded media. That is, the magnetic field is strong enough at one
distance (corresponding to the expected position of the EAS marker) to deactivate the
marker, but is not strong enough at a second, greater distance (corresponding to the

25 expected position of the magnetically-recorded media) to damage the magnetically-
recorded media. These fields have generally been created using an array of individual
magnets, or an open coil. Although this distance-dependent approach has met with
some success, it requires the user to locate the EAS marker so that the EAS marker can
be passed over the working surface in the intended manner. This normally requires that

30 the magnetically-recorded media be removed from its case or container, which is time-
consuming. Also, if for some reason the magnetic field above the working surface is

greater than expected or designed, damage to the magnetic media can stifl resuit.
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descri bggniflad el ofinfdbst that $EhMidieGh Qhctivate or reactivate the marker
regardless of its orientation in the X and Y direction, while in at least one embodiment
minimizing or eliminating any magnetic field effects to which a person is likely to be
exposed while using the device.

20 In one embodiment, the device of the invention selectively produces magnetic
fields of different intensity by changing the reactance of the LCR circuit, rather than by
changing the voltage. This is more efficient and requires fewer components, thus
enabling the electronic package to be smaller.

These and other aspects of the present invention, including the use of radio-

25 frequency identification (“RFID”) tags and interrogators, are described in much greater

detail below.,

Brief Description of the Drawings
The present invention will be described with reference to the attachegl Figures,

30 in which:
Figure 1 is a perspective view of one embodiment of the device of the present

invention;



Brief Description of the Drawings The present invention will be descr§ pegi
wth reference to the attached Figures, 30 in which: Figure 1 is a

per spectw@ez/ns288v of one enbodi nent Hof the device of the gree&nisTis

i nvention; 9 DEC 2004 WO 02/ 05238 PCT/,US00/ 28715 -4 Figure 2 is a
perspective view of another enbodi mnent of the device of the present

i nventi on; Fil}fgure 3.is acircuit diagramillustrati ngﬁa representative
control circUiigulec isa peawpgriive viewof apothen embadiment of thedeviceafthenr ker s on,
for exagme&m@g %d}cally-recor ded 5 videotapes according to the present

I nventi dn n Igure 4 is a circuit diagramillustrating a representative

control circWipufed isa ciraitidiggram dlustratifea représeniative doitfdl ciradieforar kers on a
variety of library materials, ,including nagnetically-recorded videotapes,

accor di rigvice usedbtogctivateand deagtivatermarkers pa; for esamplesmagnatically-sscorded

| nvent i 0djys f l,ee of ,the present invention reliably
acr%/i vat ﬁd%é%@ﬁﬂgg@@% %&%ﬁ! g@é‘%@?” %‘%cbnet ic EAS narkers using a .
subst ant i al | YFipkirief40is ) difait Sidgeam filitratingTd FepPesefitativé catttol cit@lif firm magnetic
field is preferably created by a solenoid-type coil. A solenoid is

nor nal | yesice ysedtirdctisiate and Ideactivategmarkera o aganaty oflibranymatenigls, and a 15
sol enoi d-t,ype coil,..as, that termis used i regard to the present
nvent i dnclidins agneticallyspeconded Videptapes, ackording f{he PressuAVeliORough i t s

cross-section may not be circular. The cross-section of the housing shown

in Figure 1, for exanple, is not circular, but can house a sol enoid-type
cHl | of Ddtgile ptign pDDthe Ihvegntion. Using this type of coil, the intensity

[ @1 OVIDE i3 :
of the magnetjc figeld can i.ntaipned 20 .throughqut.a volume of interest
at an intensié@e% 'qeﬂta?tb gdguge o aefq%tlevmogaé@@!x%vetea%s mar ker ,
but bel Qi@ﬂgtﬁ%i M3 rﬂ%ﬂ Eaal | : le, is
damaged. aersgfg&r\ﬁhﬁﬁnag et&?%:a y@’éﬁ%ﬁ%@?‘%ﬁ%%@ﬁﬁgé’"@% tapes to
whi ch t fieldAFhersublstantially atiferahmegmativ fiekl i3 potferablycereated by a solenéidriype t hout
concern fQr danage,t{o the nedig. Another inmportant benefit is that the
vi deot aﬁeﬂﬁéng&%mmaﬂmmﬁﬁﬁ’wgm haying,a passhgamrayheretiroush, g4 84, whi ch
SEYVes CQBRhGRALGPL Goil, d¥%hdt Yrm 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

cross-section of the housing shown in Figure 1, for example, is not circular, but can
house a solenoid-type coil of the type described herein.
Using this type of coil, the intensity of the magnetic field can be maintained
20 throughout a volume of interest at an intensity above that needed to activate or
deactivate an EAS marker, but below that at which magnetically-recorded videdtape,
for example, is damaged. As a result, magnetically-recorded media such as videotapes
to which the EAS marker is attached may be protected by such markers without
concern for damage to the media. Another important benefit is that the videotape may
25 remain in the protective case in which it is stored, which saves considerable time for
users who have to check many such items out to or in from patrons, or both. These and
other benefits will be described in more detail below.
To simplify the description of the present invention, magnetic EAS markers will
be described in Section I below, characteristics of magnetic fields used to change the
30 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.
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m cr orrelayérs Whefhé sighal-blocking layee is &aﬁt&&eedf, ﬂwmgm-pfaduningtmeﬁa&eet ic alloy
consi sting of about 67% (atom c , percent) cobalt, 5%.ron, 25% boron and
si | i conSubjgstedtoith epﬁm@gn@gmﬁ,ﬂ@m e dafectediby & suifah hd%??él?wel I
(forner%}&%)éﬁkl i edSignal ) Corporation of Parsippany, New Jersey under the
desi gnat’i'on '2705 M The signal producing | ayer el enment was 20 annealed to

reduce the cURe sighallproditing laysTHABAS nditk&e f6r00D’s, Budhhe i DED-3h direction.
The si gnal Srodum ng | ayer for EAS markers for vi deot ape such as the

Bm 1, “abeut I0em (3 éongml e Q.94 iimy)wide,apd 180 maicrametens (&Q@'l imyhigk.de and 180
m cromeL &y i3 nhadte Hoim an amorphous magnetic alloy consisting of about 67% (atomic

percent) cobalt, 5% iron, 25% boron and silicon, which is presently commercially
available from Honeywell (fdrmerly AlliedSignal) Corporation of Parsippany, New
Jersey under the designation 2705 M. The signal producing layer element was

20 annealed to reduce the coercivity and to enhance anisotropy in the cross web direction.
The signal producing layer for EAS markers for videotapes, such as the DVM-1, is
about 13.6 cm (5.375 in) long, 3.18 mm (0.125 in) wide and 180 micrometers (0.007
in) thick, and is made from an iron/nickel composition of the type presently available
from Carpenter Technology Corporation of Reading, Pennsylvania under the

25 designation PERMALLOY™.

The signal-blocking layer 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
in) thick, and for the DVM-1 marker, each segment is approximately 5 mm (0.2 in)

30 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, Iilinois under the designation

Arnokrome 3. In one embodiment, the signal blocking layer segments were annealed



in) thick, and is made from an iron/nickel conposition of the type DEC 2004
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-G to provide a uniformcoercivity of about 200 30 Cersteds. As described
above, the signal-blocking layer is typically provided in discrete pieces
at inteqral s CHabditerisk Mivnefic Fiehl Asmiehitedowithities ng | ayer, though ot her
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well. 5 11. SCErQLAIne Lraser IRVCIRIPB Magnetic Field Associated with the

Devi ce ofthe Present, I nveniio Ot i t. of the
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does not dammge nmagnetical | y-recorded nedi a such as vi deotape. A. Changing
tKe St atrearkers, andeyeEdses\not damaghmaguetically-resordetl media syohas yideofapsed above i s

normal |y activated by deactivating the signal-blocking | ayer. That step
can be achieved by, for exanple, 15 exposing the marker to an initial

magnetic fielg in 5t th€EAR at | east approximately 275

Gauss and then alterna |3 an ecreasing the magnetic field in steps of
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about 80, Gauss. This i escri,bed | for exanmple S.e. Pat ent, No.
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tyser eof ekBodifiPfhle'niatkér todh ikifial MBENRTC field in one preferred direction of at least
approximately 275 Gauss and then alternating and decreasing the magnetic field in
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steps of about 15% per each incremental decrease until the magnetic field is below
about 80 Gauss. This is described in, for example, U.S. Patent No. 6,002,335 (Zarembo
et al.), particularly in regard to Figures 3 and 4 thereof. To deactivate the EAS marker,

20 the signal blocking layer is activated by, for example, exposing the marker once to a
single magnetic field having an intensity of at least approximately 275 Gauss. As such,
whereas deactivation of the signal blocking layer involves exposure of the layer to a
decreasing sine wave (i.c., one that alternates and decreases in intensity, and which is
referred to as “ringing down” the field), activation of the signal blocking layer only

25 requires that the layer be exposed to one pulse or half of a sine wave that is at least 275
Gauss in intensity.

B, Prevention of Damage to Magnetically-Recorded Media

The characteristics of magnetically-recorded media are different between
30 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
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
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at which the magnetic EAS marker can be reliably activated or deactivated (the lower
end of the range). The substantially uniform field of the present invention may also be
substantially uniform in the conventional sense (meaning that its intensity would be
20 approximately the same at all locations), but conventional uniformity of field intensity
is very difficult to achieve in practice particularly near the ends of a magnetic coil, and
is not a requirement of the present invention,
The zone of interest is defined as the area or volume that includes both the
magnetically-recorded media and the magnetic EAS marker, If a field is substantially
25 uniform within a zone of interest, then magnetically-recorded media can generally be
passed through that magnetic field either within or without their storage cases and yet
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
30 important. Also, as mentioned above, a solenoid-type coil can create a substantially
uniform magnetic field throughout the volume of a device, thus allo“;ing activation and
deactivation of an EAS marker without exposing the magnetically-recorded tapeto a
magnetic field that could cause damage to the tape.
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enbodi nent, the pa way I's closed at one enhd
certainly possible, and can include designs in which the passageway is generally

horizontal (perhaps with some conveyer, a driving mechanism, or other device to move
the object through the passageway), for example. Device 100 typically also includes a

20 power connection 106 and, if all of the control circuitry is not contained within the
housing, connecting circuitry 108. |

The opening of the passageway could instead be designed as shown in Figure 2

so that only objects having a known profile would fit into the passageway. The
opening or passageway 110a shown in Figure 2 is dimensioned to receive cased

25 videotapes in a known orientation, and opening or passageway 110b is dimensioned to
receive cased compact discs in a known orientation. When the orientation of the item,
such as a videotape, and its associated marker is known (perhaps due to the use of the
openings shown in Figure 2), then the intensity of the applied magnetic field can be
controlled to provide for reliable activation and deactivation of the marker. This

30 represents an improvement over conventional devices in which videotapes and compact

discs may be presented to the device at almost any orientation relative to the device.
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positive peaks of between 30-38%, then the signal blocking layer associated with a

conventional EAS marker can be reliably deactivated. When activating the signal
blocking layer, ring down is stopped at the completion of one half of a sine wave (one

20 positive peak), and the remainder of the current is bled off to ground by SCR 232 and
inductor 234. Ring down is stopped at the completion of one half of a sine wave by
SCR 232 and inductor 234 preventing the current in the circuit from going negative.
By preventing the current from going negative, the circuit will switch, thus keeping the
magnetic field from going above the absolute value of the coercivity of the markers in

25 the opposite direction. The circuit of Figure 3 further includes capacitor 228 that
selectively connects to the remainder of the circuit via switch 238.

The circuit of Figure 3 could be used, for example, within or in conjunction
with the device shown in Figure I or 2 to activate and deactivate EAS markers on
videotapes or compact discs. Switch 238 can either be open (such as shown in Figure

30 3) 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,
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mar k conpipaéitaicd 668 nficroPards hﬁg%ﬁodﬁéﬁfﬂehﬁﬁlﬂi&enﬁoﬁctimé gnd dédetivath, 825, 292
and 5,699,047 (Tsai et al.), the conbi ned capacitance of 5 capacitors 228

and 230 the Eét magker rabieblyswithnus damaging theovidectepes- t o i nsure that the marker
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rel i abl yfields ofdiffereahintensify,iandancorperates aspestseafbe eircuit shown in Figure 3.
That is, the control circuit shown in Figure 4 can be used to activate and deactivate

EAS markers on videotapes as described above, but can also activate and deactivate
20 EAS markers on books and compact discs. If a housing is used to contain a coil such as
the solenoid-type coils described herein, the opening for the housing should be |
sufficiently large to enable various types of materials to pass into the housing.
As shown in Figure 4, switch 238 can contact either or neither of poles 240 or
242, as determined, preferably, by an appropriate computer control system. If switch
25 238 doesn’t contact either of poles 240 or 242, then the circuit operates in the manner
described above and can be used to deactivate EAS markers on books or videotapes,
dependant upon whether SCR 210 or 226 is activated, respectively. If, as shown in
Figure 4, switch 238 contacts pole 240, then capacitor 228 is connected into the circuit
and adds its capacitance thereto. If the capacitance of capacitor 228 is, for example, 60
30 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.
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where the EAS narker is oriented parallel to the Iengtg, F@Eﬁ .Hew ce,
capaci P 0¥833%havi ng a capacitance of 8 microFarads na C& e a fiel d
sufficient to activate and deactivatld- the EAS marker reliably without
damagi ng the vi deotapes. 15 Figure 4 is another exenplary circuit diagram
of a ContrO'Réibﬁ-mglshltttbmeaﬁ:mthﬁanﬁ@d if ewheél 23Béentaidpsleadd,ithat e t he EAS
mar ker s associ at various itenms using fields of different intensity,
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t he ﬁamﬁfratd&ﬁd;dedmdaﬁm}@mﬂchmmohaedmm for exemple, CRlse EAS mar kers on
books or videot ape de enda t ypon t he 0 or 226.is activated,
respect i vel yIt Qﬁ?o‘é@‘% oY} e*ﬁ‘ﬁ%ﬂfté qﬂa@%\(@iﬁﬁﬁémﬁ% %dl e 240, then
paC|t v and adds its capacitance
eret Bﬁqﬁgﬁsﬁgﬁn pa ?’?ég‘geehgb ca pa -‘iﬁ%@g for exanple, 60 30
m croFarads, then the conbi ned capacitance of the circuit is increased from
60 to 120 m croFarads. Upon activation of SCR 210, inductor 214 is then
caused to create a field that enXABIE kctivation and deactivation of EAS
mar kers associated with either books or conpact discs. 9 DEC 2004 WO
02/ 05238 PCT/ US0O0/ 28715 -11 Referring still to the circuit in Figure 4, if
swWi tch 238 maii@Ghirce@00: 24220 ¢blyDCcapacitor 228 is switched into a
circuit such as shown in Figure 3, and simlarly adds its capacitance
ihereto. If @Wﬁ@b%ﬂﬁtanceg@ efaredsr 230 is, for exanple, 8 nicrofarads

(and assum t acitan ﬁ%m tor 228 is 60 microfarads, as stated
L@ﬂ {’}ﬁéﬁ i @apa &J

above), nmbi ned ance of the circuit is incr eased from8
to 68 m cr Ofgﬂfﬂé&or 206: 0.22 microFarads
Resistor 208: 47 ohms
Resistor 224: 47 ohms
20 Capacitor 212: 60 microFarads
Inductor 214: 800 microHenries
Inductor 218: 10 microHenries
Inductor 220 40 microHenries
Capacitor 222 0.22 microFarads
25 Capacitor 228 60 microFarads
Capacitor 230 8 microFarads
Inductor 236 3150 microHenries
Inductor 234 10 microHenries
30 The SCRs of the type described above are currently available from International

Rectifier, El Segundo, California under the designation 25R1A120. These and other
suitable control circuits and components may be used to operate the device of the

present invention.



Upon activation of SCR 226, inductor 236, which can have an inductange@fijy
for exanple, 3.15 mlliHenries, is then caused to create a field that

enabl es WwhedeMgce to activate and deactivate EAS nar kergepgspegaised w th,
for exanple, CDs. The follow ng table Erovi des circuit elenents (and their
characteristics) that 10 may be usedl?h the above-nenti oned exenpl ary
circuits. TABLE 1 15 20 25 Power source 200: Capacitor 202: |nductor 204:
Capaci t or 206 Indiurer ZH6aran be provigedsinghe formpofa coilthataictsoas desoribed awwet or 214:

I nduct or 218;. l.nduct or., 220 .. acit.or 222. & or ,228 Capacit.or 230
| nduct o #58aotengihibe PO &5 dsatRanl Yopd g BRAAS RanGiessdBRRT il 1 e
0.22 m ciRfrdlbfifiieredt! COHIPIE (beAUIE itOWodld B Q5 BF VideSiaPes) i prefdedbly €S

either round or generally round, because these shapes provide the most uniform field

5 characteristics. The coil should also be designed to be as small as possible and yet stiil
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 1 and 2, for example, could each include a coil inside,
typically having multiple turns of metal wire that are generally concentrically arranged

10 with respect to a central passageway or opening. In one embodiment, coil 236 is made
of 12 gauge pure copper wire having a square cross-sectional profile (to provide more
turns per unit of length along the coil), and includes 234 turns, and an inductance of
3.15mH. A coil of this type is available from Mag-Con Engineering Inc. of Lino
Lakes, Minnesota under the designation number 7424.

15
V. Other Components and Features

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

20 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
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, a second
sensor activates the circuitry to activate or deactivate the EAS marker associated with

25 one type of item (such as a compact disc), and a third sensor activates the circuitry to
activate or deactivate the EAS marker associated with another type of item (such as a
videotape). In this manner, the EAS markers associated with different kinds of items
can be activated or deactivated at the optimal location within the device, to facilitate
complete activation or deactivation of the EAS marker.

30 The detection system may be or include an RFID interrogator that interrogates
and 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
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- The device of the present invention is particularly useful for library
applications, because it speeds the process of checking library materials into and out of
a library by eliminating the need to remove videotapes from their cases. Retail video
rental establishments that currently use single-status EAS markers (EAS markers that
can never be deactivated) may, through the use of the device of the present invention,
instead use dual-status EAS markers with confidence that their inventory of videotapes
will not be damaged when the EAS marker is activated or deactivated. This would also
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
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. The device of the present
invention, because it can provide a high relatively uniform magnetic field with a circuit
having a high Q value, can reliably activate or deactivate the EAS markers used on
compact discs, because the high magnetic field and high Q value of the circuit

compensates for markers on CDs presented in other than an optimal orientation.
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ant enna bythealainstsetfoath below.ng circuit that matches the inpedance of the
antenna to the i npedance of the RFID 9 DEC 2004 WD 02/ 05238 PCT/ US00/ 28715
-13 circuitry. The antenna and antenna tuning circuit are connected to the
RFID interrogator. The RFID interrogator nay be triggered by a signal
produced by a photo- detector, or by any other suitable neans including a
manual |y activated swtch. Wien the RFID interrogator interrogates the
RFID tag, the tag responds with information that 5 the interrogator or

anot her system can use to determne the type of object to which the tag is
attached. The device may then alter the properties of the nmagnetic field
by, for exanple, increasing the magnetic field for objects that cannot be
harmed by magnetic fields (such as books and optically-recorded nedia), to
insure the conplete and reliable activation or deactivation of the

associ ated EAS marker. This can be effectuated by 10 sw tchi ng capacitance
into or out of the circuit, as described above. VI. Summary The devi ce of
the present invention is particularly useful for library applications,
because it speeds the process of checking library materials into and out of -
15 a library by elimnating the need to renove videotapes fromtheir cases.
Retail video
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anot her benefit is the ability of the device of the present invention to
reliably activate andldeacAideeiteforehanging thehttusod n did-sthnfsfelectuditic 4rticlact i vat e
and deactivate 25 n they are presepted in certain qrientations relative
to conventi onal a%‘f‘i\gﬂlg{’?edﬁ?'g"ééﬁof”@@&?" "Hgmt'%@‘reﬁ?fpede‘fég‘??ﬁpé’, CORRYSIARr ker s
attached to conpaghulcheditry MRdHRGUEN FRlcrediin@EhbiRiit AR IC ATty HileRsdRY | Ce
at a wide variety or orientations depending on howthe disc is oriented
within the case. arﬁe:uﬂ?evwbieh‘dltintmitmgtbemgnetimﬁeldtis anied b swidchingi companents

provide a high rel ativel ni. f tic.fiel i t.h ircuit hayi ng a
hi gh Q val ue, canm{r%eqri0 1 &Heacéﬁc%gﬁcec g{r}&&gg%hg% ceo\{\fltahdaep t%é cﬁ%?ﬁ(aes?‘g&ﬁ%nggy on
conpact discs, begifesf niaBseticifighl iffti@nedaiof intdrest thatis dufficightlydnweateto actvatene
circuit conpensates_for narkers on .presented in other {han an opti mal
orientation. 9 DEtsagiiale thymarkepbytygt ey idamagy theyyideatapg,g ot her
benefits of the present invention will be appreciated by persons of skill
inthe art, as wll certain variations of the enbodi nents descri bed herein.
For exanpl e, a non-sd.enoillie deyies af olaim by wherdie the gebstantial| heni fopn enaguisic figld

substantially uniform. magnetic f{i it hi a of interest is also
cont enpl at ed, suc ”&‘B“ﬁ“"}?gYP%‘Fﬁ‘é?"“?éggﬁn‘ésﬁ“%&%@c}?@rsg portion of one side,

al t hough other nodifications to the control circuitry would have to be
made. Accordingly, the invention is |imted not by, those eppodi nents, but
by the clainms set forth bel'%'\ﬁl.de‘gcqjﬁék%dﬂfwwc‘&I“&CFHI 152 S0Meng caploy
changing the status of a dual-status electronic article surveillance

mar ker associated with nmagnetically-recorded videotape, conprising control
circuitry including a 4oil Therdediceoficlaig lafunthenrompusing ahousing cantaimingshetoil,
Interest and wherein the housing defines a passageway extending through the coil for receiving the

videotape.

5. The device of claim 4, wherein the passageway has a cross-sectional

opening shaped to receive a videotape.

6. The device of claim 4, wherein the passageway has a cross-sectional

opening shaped to receive a cased videotape.

7. The device of claim 1, further comprising a detection system for

detecting the presence of the videotape.

8. The device of claim 7, wherein the detection system is an optical

detection system.
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a circuit in which the intensity of the magnetic field is varied by g0Fr 200
swi tching conponents into or out of the circuit, the control circuitry and

coil adapted to create a s bs‘{ antiﬂr{l%ﬁ]? L\ir[ﬂigrfeglrtg% B&t\ Lﬁtc .ﬁla FﬂF the area
seé ctiva

of interest that is suffic neWeP e or edctivate the

mar ker, but not Sﬁtf*,tfrti)%tcﬁﬂ{at Yothifid mRRatich fAMRORFIDg Wisdeiateapath tie viddotapelevi ce
of claim1, wherein the substantially uniformmagnetic field has an
intensity of between 275 Gauss and 560 Gauss. 3. The device of claim1,

wherein the coil is agol epplflyicy BFcIGH] 1,1néombTmp%Yami&Bta Laim1, further

conprising a housing containing the col wherei n the housing defines a
passageway extending through the coil for receiving the videotape. 5. The

device of claim4, wherein the sageway .,has . a crass-sectional. ni ng
shaped to receive a vﬁﬁieot fp@?thyfﬁﬁ%“aﬁ%it@eg%‘fs Oglagfl%fsia?‘_‘ﬁﬁ*% as a&ﬁ@
passageway has a @ReiRn&afirkeANociaRBNihRf ittMaRafbrisgl ecei ve a cased

vi deotape. 7. The device of claim1, further conprising a detection system

for detecting the presenc® dfovidieg a¢aiduvimga pagagewsy thessthrouglsf claim 7,
wherein the detection syst LS. Dl | t j system -15 9 DEC
B peSigRln R fftueh SR rEFb iRy

2004 9. The device of clai erern ystemis an RFID
interrogator that obtains (dtiaeamgitetypeaiiemn RFI D tag associated with the

vi deot ape. 10. The device laim1l, in c i nation.with a videotape. 11.
A method for changing the gb&f‘ﬂgggﬁ“ Qteaﬂﬁloggée{?%e@ @"dﬂ"o"rﬁsweé‘g‘ta_&&! e
survei | l'ance mar kgtiy A3 QF iéib@hibh bithd Matke EABoGAMIW IS ihBOypedf iR ¥Adli g a
coil having a passageway therethrough;, b) passing the itemthrough the

passageway; (c) detecting (d@ravidieg osubstaniialy poiforal magneugyieldavithimtbisi ty of
the magnetic field to ensure.reliabl i vation or deactivation of the
mar ker associ at e@aﬁfagﬁw?yﬁgta&f‘(?%é’rggacﬁyaé%]ﬁlgénﬁg&k( e) providing a
substantially uniformmagnetic field within the passageway to activate or
deactivate the marker "12.  The method of claim 11, wherein the item is a magnetically-recorded
videotape, and the substantially uniform magnetic field activates or deactivates the

marker without damage to the videotape.
13.  The method of claim 11, wherein the coil is a solenoid-type coil.

14.  The method of claim 12, wherein the substantially uniform magnetic

field has an intensity between 275 Gauss and 560 Gauss.

15. A device for changing the status of a dual-status electronic article
surveillance marker on an item, comprising:

a) control circuitry, including a solenoid-type coil, for creating a magnetic
field within the coil that has a substantially uniform intensity;

b) an opening within the coil to receive the item; and

c) a detection system for detecting the type of item;
wherein the contro! circuitry adjusts the intensity of the magnetic field based on the
type of item detected.
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12. The method of claim 11, wherein the itemis a magneticall y-recorcﬁeﬁjIE
vi deot ape, and the substantially uniformnagnetic field activates or C 2004

e o e e neTE o TSR, 120pbdiEn IR §§Boqy; domI® aBRIPOT Of

claim1l, wherein the Coil 'I's a Sol enoi e col claim
12, wherein the migadtaally-ridrdedwiddotapm magnetic field has an intensity
bet ween 275 Gauss and 560 Gauss. 15. A device for changing the status of a

dual -status el ectroni¢,artjclge . surveill.ance marker. o nite compri.si ng:
a) control circuitry, TY'ncIJ[f&ﬁ‘ﬁﬁmﬁoé%?‘@nlér Hﬁ?’%nghec viee r@‘u‘” %‘}“é"én{s%agd eetion
magnetic field Wdidhh RorldbRcti@ithe pri®hcddFshedtetibst antial Iy uniformintensity;
b) an opening within the coil to receive the item and <c¢) a detection

system for detecting the type of item wherein the control cjrcuitry
adj usts the intensity!®f tHhee dexignat sleiny |Jepgenindhsdeyicednrdndes  pausyie, anddhs

detected. -16 9 : : 3 ' im:15, ' e -
book, conpact di SIBE lﬁé)gé%%ngltof%%%lr%-%wg%gﬁsgggﬁl\?%%eo% gﬁééﬁgﬁg%%gﬁglg\}%g? IofS :

claim15, wherein the device further conprises a detection systemfor
detecting the presencd9of Thedeviceof claig 157 wherdinthedeviske indludesn héysinghandgher t he

devi ce includes a hausi and the opening is _dinensioned to.receive.a
cased vi deot ape i%egn%pglggfrgpﬁtgdec&»{%g cgypacy gise Wenrﬁcget r@gegprlsrrtgt#o& 15,
wherein the device includes a housing, and the opening is dinensioned to
recei ve a cased conpaqp. di ke devica opclaitel £ mhererthe dévésetiadludes a hadking] el tevi ce

of claim 15, wherein the_devjce_ includes a housing, and,the, gpeni ng i s
di mensi oned to r EPERpBIsgimensioned fodessivedeared videplpg BadrselEgingd PR,

and a cased conpagh ,dheq chlipitt BEERHG! BERRRGePbfiGRRRI On. 21. The device of
claim 18, wherein the control circuitry provides, when a

magneti cal | y-recorded videotape is detected, a substantially uniform
magnetic field havingdlan iTheéevigeofclaim hdbiwhsesin the songel ciscuiipgpravdesciena 22,
The device of clgf feall¥ ' ' SRRy SunfBrmiRilaBhetic field

i nterrogation sy&@%ﬁ%}]vF%gﬁggg%ﬁﬁggﬁggﬁ% tag as oéli at eda 'Pilﬁ ltehe item
to obtain having an intensity of between 275 Gauss and 560 Gauss.

22.  The device of claim 15, wherein the detection system is an RFID
interrogation system for interrogating an RFID tag associated with the item to obtain

information about the item.

23. A device for changing the status of a dual-status electronic article
surveillance marker on a videotape or a compact disc, comprising:

a) control circuitry for creating a substantially uniform magnetic field to
activate or deactivate the marker;

b) a housing having an opening formed therein, wherein the opening is
dimensioned to receive a cased videotape in a predetermined orientation, and a cased
compact disc in a predetermined orientation; and

c) a detection system for detecting the presence of the videotape or

compact disc;

wherein the substantially uniform magnetic field is created when a
videotape or compact disc is detected, the intensity of the magnetic field being selected

based on which item is detected.
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informati on about the item 23. A device for changing the status of £C 2004
dual -status electronic article surveillance marker on a videotape or [}i
conpact di sc, compri shag: - o) «&AR'E Shatihd it ks AT ELERN 0 ch%ng)%?clﬁn“a”y
uni form magnetic fi eI activa I'va Re ey ousi ng
havi ng an openi ngsufvorllamimdtber@nran itepcosiphisinge opening is dimensioned to
recei ve a cased videotape ip a,predeterm ned or| gg) ation, and a cased

conpact disc in a pre@bter W@H‘gc;'la}”@ﬁl?‘h?l?e{iﬁ’g ofmed dherein;dad ect i on system f or
detecting the presence)of {ha& dicdiRnt dp%@iﬁowd su&ﬁmaaﬁtneﬁlhﬁ&neM?Jtﬂbeén'i}%
substantially uniformmmagnetic field is created when a videotape or
conpact disc is d@ﬁsé{i:ﬂ@dﬂe@tn@Sﬁmlteetmélbﬂt@dof the magnetic field being

hangi ng the status of a drrelnaiy Y Sk S Cat rpete P BFleaS

mar ker on an it emctieaagirdesdtivate ti)maképusi ng havi ng an opening forned
therein; and b) three detectors positioned such that an iteminserted into
the opening passes the detd&fd lrstfistsstor aignajs the gentro) C‘é“é‘ﬁf}f%‘ltoﬂierpwmcﬁy

for creating a suFshedtdi, el s¥cdnt 'df’.t@ét?ﬂl i@ﬁﬂgﬂé &n&bledlgulirg h ﬁ?étlc] field

deactivate the marker; wherein th etector sigha
circuitry as to tde fpst@ymdglfthﬁntmms of & @imst tytphend ¢techidd dﬂ&mtsmnalsttg:rtahmolt he

cont rol C|rCU|try re t intensity if the
itemis of a first {7’3&? %ﬁﬁsﬂ?émﬁir}e f&’l"gétsscé’f‘gr‘“‘?’is%glt@ f°ﬁ’e‘58 aseepnd type.
circuitry to create a magnetic field of a second intensity if the itemis
of a second type. -18
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