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PCT/ US96/ 15505 ARTI CLE | NVENTORY TRACKI NG AND_CONTROL SYSTEM BACKGROUND 5
Article 1nventory control systens are used to authorize, track and control
novenent of itens into and out of a facility. An exanple is a library
circulation control system In this case, each user is uniquely identified
by an identi fwoatmsmicard contai ning magnetically or optical PGIRISAEHEI0ED] e
data (e.g., a barcode). The itens to be tracked, books in the collection of
the library, for exanple, have a simlar identifying |abel such 10 that
each itemis uniquely identified. A conputerized database contains

i dentification data CLE %\W%W"Mﬁﬁﬁ“‘
identification data on all books, videos, audiocassettes, and other itens
in the library's collection. Wen sonmeone desires to renove an itemfrom
the library, theBAGKGROUNDY cul ation control systemfirst verifies that the

person is an guthorized.patron of t library. The system determ,nes

whet her the 15 person c?eaﬂ‘?'ﬁﬁ?’?zcé)ﬂnaosy@ﬁ@%l?}éo ?H:tﬁygﬁogﬁ’qgﬁ; amﬁamlul ar
gl ass of ijtfems. Wygbﬁmhgammrmmwmﬁatm?kigelibantﬁmﬂaﬁandmean can
e renove romthe library. So i t.eng i.ch, i brary may not want
renoved can incl See. cinthys fase, @Wdé@ﬂ%ﬁg@%@&ﬁ%“&ammt#@%,
or items that arﬁme&rvﬁtbicﬂlfrd%&%é?ﬁzﬁﬁaﬁ%&ﬂeméﬁwi@b@ | zed

by the system the 1tem may be ¥enobve e library by that user. The

20  system t hen bopksdn the iomefthe braryefor examplea have agimilag ideatifying label sudhe
o _ e g . Vot
BT al'so gi 98 o M7 EAESES widhoty Rendilh " bbb Rubbace Wil KRR

been checked out dataronailrégisteredopatnonsofithe libtray smbjidentification data ob halk bosksy videos,t he
item was not authot.i zed Tg%‘prgvegt unaut ori,zeq r.enoy, of iterrg fromthe
1 ﬁges to

facility, electrSHHRCasEfes, A0 &he 1omny 8 cQlleeton;  When, somegnc,

enpl oyed. An EAS remgieaiitemUfdn the libaty, the dibary drédatiohrdeftiol aysteas Bktivérifies thex
items to be protected, a nmechanjsmfor interrogating and sensing the marker
wi thin an interr SRaPArioR 1y ghauthqizer, patpn of the ibEnn o ite $yptem determipes Whegher the

facility, andsa fﬁglﬁfiiﬁfﬁbﬁ%t MQB'MMWJ‘WMW\&%_OS’%%% -

article fromthe ity, such as a | oCking exit gate or an au

When an active nahsncdetemineiowheshes ghe partiqular itera ca® be removed fromahe BhraryorSomet he
gate is | ocked or-“EEP | i wﬁar@g ' t, w.gp&r- :
unaut hori zed renova ?%%W@%W%t %C'l Blgﬁ neﬁg,vety
PCT/ US96/ 15505 Taoarelor saiuabiet items; arcittmscthay\agel onoeseavet i I€ beth therwser andf the itérn targ,
dual status markerg ha en _devel gped. The dual . st at kers cannbe
deactivated to a|*§W§§$H3$ﬁ%%‘§ﬁ3§3WY%W°¥§JM?E%imﬁxﬁ‘ﬁf%-%&ary
or video rental sj<ens thedpdatdsithe édrfpiiterised database to indicate that the particular user has

' checked out the particular item at issue. The system will also give a visual or audible

indication to the user that the item has been checked out, or will give an error message if
either the user or the item was not authorized. |
To prevent unauthorized removal of items from the facility, electronic article
25  surveillance systems (EAS) may be employed. An EAS system usually includes an EAS
marker attached to the items to be protedted, a mechanism for interrogating and sensing
the marker within an interrogation zone, usually located near the exit of the facility, and
a mechanism for preventing unauthorized removal of the article from the facility, such as
a locking exit gate or an audible alarm. When an active marker is detected within the
30  interrogation zone, the gate is locked or the alarm is sounded, thus reducing the number
of unauthorized removals from the facility.




returned, the marker can be reactivated. However, the relatively l-arge
magnetic fields 5 required to deactivate the nmarkers is nore than
sufficient to degrade the prerecorded nagnetic signals on audio or video
cassettes to a degree that is audibly or visually perceptible by hunman

bei ngs. Such including print through and partial ergyy;
hi ghl y undesi ﬁg%?é}ﬁilo SUMMARY An article inventory tracking a@con?sr ol
system for controlling movenment of a selected one of "a plurality of

articles having a defi heallevomthogzadremorsl ofaréclefoma faciyy, dualstatusraarkersibave ¢ v,
conprising: a rec a@@dﬁﬁ%ﬂp?ﬁﬁ% st Rhdtfert Qad Sgeddc‘ﬁv&&euf‘ﬁﬁc{»ﬁgﬁtlhé%elﬁon

predet erm ned oriéen e recelving conpart nent
means in 15  whi cemosalc buchfastdheckaouti fodnes. linay @aoideagental glore, hehenathe liietyisi S

uni quely identifiable ass CI ated articlednfornati user

i nf.ormation, the Efgf %ﬁﬁf LA 5‘18 ﬁg"' ﬁ’ﬁ ﬁ%égfﬁ‘me“ fields

i nformation regarﬁqudabtdamwaa&heaﬁarm isnhmblthanrsgm’cmmuaiegxeae the prétédordede by
an i ndividual user, each article_bei n rovided with a narker that is

desensitized to pBREAEHC SigRais,gp audio PFI cpsseties 9 rffegree thatds pydigly 3ﬁd‘5“a“>'
sensitized on ret WQ g?hunﬁﬁ%x{gé‘cs&dl%ammmﬁ%nﬁ%ﬂﬁi?ﬂté]e | B s of

the marker for desensitizing the rmarker to permt renoval

fromthe facilityamghighlyandeswssblezati on fromthe article inventory cont roI
subsystem BRI EF DESCRI PTI ON OF THE DRAW NGS 25 The vari ous
objects, features, and advantages of the present invention wll be
under st ood upd® r SUMMAR¥Nd under st andi ng the foll ow ng detailed

description and acconpanyin draW| n i n whic RE 1 is a bl ock
di agram of t he present 8@ g “%H&@“Sk‘t%?*e r conteplipe mavement of 3n g

preferred pl acemegdectld il of4 hﬁﬁny M@ hading! a Aefined onflghRiGOR
97/ 15031 % ° : ﬁga ) tOC%";?A—UQS‘JQ6/f\i‘\‘!5)505

FI GURE 3 shows thm@é&mmgomarvmmsem&nwwmé@wmwu#mm of
the present devic eﬁ@fmp gl&au g,g,t,ﬂ{ (m%,sli GURE
5is a flow charts'e? t he cont phif tm hg%ﬂ%nﬁa&% DET llé

flow for the present device.
DESCRI PTI ON | A5t hahich| daghnof) gheqasticles| and ehshs aserpefi the fagilisy ds uniquelyi siemahletba t he

acconpanyi ng associated article information and user information, the authorization means for
processing and recording information regarding authorization or inhibiting removal of
the article by an individual user, each article being provided with a marker that is
desensitized to permit removal of the article from the facility and sensitized on return to
.20  the facility, means for changing the status of the marker for desensitizing the marker to
permit removal of the article from the facility upon authorization from the article
inventory control subsystem.

F DRA
25 The various objects, features, and advantages of the present invention will be
understood upon reading and understanding the following detailed description and
accompanying drawings, in which:
FIGURE 1 is a block diagram of the present device;
_ FIGURE 2 shows a typical video cassette and preferred placement of an EAS
30  marker and barcode thereon;




drawi ngs which forma part hereof, and in which is shown by way of
itlustration a specific enbodinent in which the invention nay be practiced.
It 1S to be understood 10 that other enbodinents nmay be utilized and
structural changes made wi thout departing fromthe spirit and scope of the
present invention. The present application is directed towards an article

i nventory traedmgonnd control system which tracks and cont FATSHASAENt of
articles out of and into a secured facility. Exanples of facilities in °
whi ch the present sysFIGUREYY shvevsithefecdivingaimpanmeiit fot a bider cassete embedimenent al
stores, and ot her ; acilitjes in which articles are repeatedly checked out
and returned. O % ¥CEof facilities in which the present system nmay

be useful include retBGURH PiRWs HaPreferfed Aepdativatoamlir €s to track and

control article flow out of the facility. Several set ups of the systemare
passi bl e. In one embdtIGHRF S isaiflewshat efithe epntreliflopforithe prssentdeicgy a crerk in
aretail storg, library, or other facility. In another enbodi nent, the

systemis set”up for automated self check out or purchase by the patrons of
a library, rentaD store. Inthosefacilities wher e

articles are repeated]y c cked t he tem coul d. be set
up in a variety of \Mi” ﬁ%@?‘ﬁﬁ?‘ﬁ gelxj?ncg °§¥§"°&?&8‘R”

patron self checaraa;mgswmdn tahealpaﬁhﬁfd@fland xmwmatns mmyfwsmmummaa and
patron self check in.  Any variations of the above uses and set ups are well

within the scope-'*R?f"l Fﬁ@b?ﬁf‘@S@rW which ghe inysation-may, be practiged &t 15 tadesinderstondr am
of the preseg d { o8 ﬁ%bo]ﬂﬁnﬂeﬁhf%elﬁﬁméd‘%&'%%cﬁrﬂr&ﬁ@%adjel Jnefmdeo

nmoni tor 112, car 116, barcode scanner 118, sensors 122a and 122b
and re/ deact i vat depammfrdmﬁlepplvtmppequ()hbwewblmione 100 is 30

comnccted, Lo 2 cent sty kAl it w BRchThidus AEbARR SRR Wl wic! Ve

identification awinroBsystemvmathesm&mtrolsmovemem of articles out of and into a secured

PCT/ US96/ 15505 i pf ar mat.i on, dat n the.library examle, f the
library and woul Mﬁf' h xaples ‘gﬁff?‘éf d'ét“ﬁ'f:fh'ée Pg e'f't%{’? Mé’“‘r‘f rary
col I'ection wosl diitaried, Videoiréntil BoresCitidIottler fhailifidaas Whiclvanicles gre répaitadig thietkad

whi ch can be perforned usi n%ﬂt he systen}_* ¢l ude, .check 5 out, cqﬁck in and
reserve (in the Sukdpdgpturned, {(Bher evaniples of fagilies i whigh thg pressnt case

of a retail Stor e RisRhabiére hbBoR/RREIS rAn dolifl 4ARle ol AR tich

transaction process via the nonitor 112. Also in one preferred enbodi nent,
a receipt or trafsiityti on record is printed by printer 113 to provide a

record of the tr ansacgeiw% Quﬁs@?t}ﬂss?srtem are possible. In one embodiment, the system is set
20  up for use by a clerk in a retail store, library, or other facility. In another embodiment,

the system is set up_for automated self check out or purchase by the patrons of a library,

rental store, or retail store. In those facilities where articles are repeatedly checked out

and checked in, the -system could be set up in a variety of ways including clerk check out

and clerk check in, patron self check out with clerk check in, or patron self check out

25  and patron self check in. Any variations of the above uses and set ups are well within
the scope of the present invention.

Figure 1 shows a block diagram of the present device 100. The device 100

includes a processor 110, video monitor 112, card reader 116, barcode scanner 118,

sensors 122a and 122b and re/deactivator 120. The processor 110 of the device 100 is

30 connected 10 a central database 130. The central database 130 would include for

example, user identification and information data, and article identification and
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To provide authentication and authorization of the desired transaction,
each user 10 of the fackldty—s identifiable with for exanple, a user
identification card having a magnetic strip or barcode thereon. The user
identification card preferably contains at |east one piece of i dent i fyi ng

I nformation s%_@%ﬁt user nunber. The user id code scanner

user id nunbe he user identification card, and sends t e | n mat | on

Y
to the processor ,110. .Th S then co ni ca th t raI
dat abase 130 to dﬂéﬁt’ﬂ"’t’ﬁ@g g'eﬁ’eﬁ'ﬁm RefeRs ‘ﬁﬁ‘h@ﬁ‘gy "éfgﬂf’ég imthe

t el ephone nunber, ceRirdl -dataBite, &1dSll RémRCin metxmnéonmmrwmtd 28 B R Scehta
types of articles that user is authorized to check out, whether any fines

are owed, etc. Sidamabasely each itemin the library's collection is

i dentifiabl e through 6%"% r?rtsﬁct ch| gfoﬁg&e

i dentification code can it § or exanp ecgl%%grco et !g]ﬁl gﬁ%%ﬂ permanently
affixed to the araut,dxe;kmmhbdM(mnhemmfalbeWreMdstwret)pcpwphase(mﬂtémsed to
a tag adapted to attache article. The articl £ e scar

118 reads the art&gﬁ @ﬂ"dﬁﬂfqu g‘?ﬁ %ﬂﬂgﬂd”%’gﬂﬁéh §ﬁ(r)$€'t

processor 110. Thﬁowwﬁeﬂﬁmonmemcmﬂmm@taaremetrbommcawworda:tsaaibﬁe

130 to obtain the article infornatign, su h as |t§ title, status, whether
it can be checkedresRfd is panted by printer 113 to the trappagtion to\the USAr.oy mat | on

received fromthe Centf@tmetaéahﬁé.ﬁcat,snManﬁ.ahiﬁatertﬁ@te@uédtﬁ.mme&ﬂuwe

article, and also to determ ne whether the desired transaction IS
aut hori zed. |0 angf the wewdmnﬁ%mtbyf%m@rMMHmdmmm ef an

unaut hori zed user {iégﬂ ;E!cl .o .the
vi deo nonitor and 5&{] sactron ﬁs notﬁe éﬁi@é&ﬂgﬁ%&&% acely ams at
When the t ransactlemmepant bbidemtifving pfmnmosucliiﬂaulpdamebert HEhecaset idatode
dat abase to i ndicate th the deS|

transacti on n acC h user
s then instruct csamnes, M%om t‘he user maennf}cauon caxpcl fsenls ﬁ\e
PCT/ US96/ 15505 vi ﬁtmﬁnml tbcme ﬁ%@d&& 116.7THE picd&sa thérCéommhiinitited Mith @R éeaial100.

Sensors 122a and 122b sense e renoval of the article and operate to

energi ze the ¥¥/ déﬁ@’@%h’iodﬁ 0!2329 the usen ifsmationesush a$ pamegaddress telephwons number,
other words, the QE@%V&&%MP%H&@&; LERTBSthé RpelTRF 'aRticlel Inhar i fgase

of an aut hor| zed c out) or reactivates the marker  (in the case of

check in). The remmﬂm%%wh?ﬂﬁe@ngeqm&?)proprl ate time to
ensure thorough deacti oens are
no harnful effects to %ﬁ'ﬁh@{’]ﬁc‘%ﬁlgw %gtgedt?ll%eﬂ%’ ES% I'n Pﬁe&@ﬂara{s'lﬁcﬁ
Sensors 122a and Mﬂiﬁcaimmodhet'ﬁmtamdeedemﬁnummdelcmhaﬁ)rbamplegmb;rbaﬂeelmyls
renoved from ghe device, en th articl been.c et re the
re/ deact i vat 0#61128""7"%“?‘81’ '%ﬁ@t&?@? bﬁgr@h’ ﬁg“"ié’ bF it

tag adapted to be attached 1o the article. The arucle id code scanner 118 reads the

article identification code and sends the information to processor 110. The processor

then communicates with the central database 130 to obtain the article information, such
as its title, status, whether it can be checked out, etc.

25 The processor uses the information received from the central database to
authenticate both the user and the article, and also to determine whether the desired
transaction is authorized. If any of the evaluations by processor 110 are indicative of an

/ unauthorized user or unauthorized article, an error message is sent to the video monitor
| and the transaction is not allowed to take place. _

30 When the transaction is authorized, processor 110 updates the central database
to indicate that the desired transaction has taken place. The user is then instructed via

4
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10 article my be processed at a tine. The re/deactivator 120 deactivates
EAS markers with a re/deactivating magnetic field that is specifically
destgned—to ensure that any | evel's of signal degradation on the video.
cassettes are bel ow perceptible levels. Figure 2 shows a perspective view

of a typical video cassette 160. In practice, a 15 mar ker |
preferably pwowedsen recessed portion 162 on side edge 163 5%.9@%{?5%’8

cassette 160. In the preferred enbodi nent, the narker 102 is a dual stat us
marker, such as §H3tmeRELCI1200 derhove elenariokd ﬁomslmdymedl@ SSenseys 377a axd

510,00 Focat wrwedt r%%gvai RIS e ol AR Rbr Ao e
The preferred eny g gén{ahérslﬁfoﬁﬁ}wwds,ud@&aﬂeicﬁmwmg dextpatesrtbeit 140
that is specifically size '

to receive articles havin redfrdi‘g'gF
configurations, Mh(mhwmfaoag@%%@&bﬂﬂrﬁf@ﬁ@g@ ggeof; .
THi $ receivi a.r SinleSo Shird thbfduph gur e
[ \?ﬁ V\ﬁgﬁ( n’?géeo casse te 6 pAGprib Sirle o g

3 and is sho aced there| n. Also shown In
Figure 3 are thed@et%ﬁdxmfdhemmhnd:mmﬂmtw o barmfiy eBectio the 100,

sensors 122a and 122b,, and article t he
recei vi ng corrparPfr‘r@f’l‘E"d Fl"ﬁ'?é‘ Wﬁgﬁc@assgﬁlﬁ%gﬁﬂiﬁf{ﬁggﬁg?% t he
receiving CO”par&ﬁ‘iﬂfcleJ{ﬂ@bééﬁ doh@letﬂsfﬁﬁbvarﬁdmmeodmed When theoartid& Bas beler :
vi deo cassette 160 is oriented such that the_ si de 163 havi n t he

mar ker t her eon |90mmycﬁncﬁ’% theoreddeactiypter 120081 ’Eﬁﬁ‘o° is epsutes that Qyt"lnﬁl e

i nformation gode, L g ﬁ%&%&? aldgmarticle id 30 code reader 118. To aid
the user in proper |ns rtion of the video cassette, a guide pin 170 could

be placed on the fl ooThere/dedstivatardap deastivates FASmeasker: witha reldeacivatigs magaetic
WO 97/ 15031

levels of signal d adatononthe
PCT/ US96/ 15505 ofitid§het isspesifically, designed, to ensure that any leyels of signal degradation on e o1 s
122a and 122b opgided Casiefteshpé ilow perceptilalevéle vi deo cassette is properly

pl aced in the receiving cogortrrent 140., Pr acenenl, §66 Uin% %ag t he
article informtion cEgwe2gnowsapempestive ey )9{) CQ‘T Faesseacode reader 118,
and that thegar kgixel g isspr&&ﬂﬂ??ia&drtﬁhdﬁﬁedpom&emz&tﬂdd aigerlé&efmw@oS

conpartnents de5| gned for "audi o

di sket t h et d
Uner o L1 clos. hiswemy AR ZETBLAHOAGING: 6 PHen S 0% FOPL SRS Helc

video cassette I g ol iR g 2SS U.S) Fakeit! Nambervs, 765000, diapanicieng
fromthe scope of the present invention The preferred re/d actlv#%&zo s

shown in Figure 4dentificationcnoxié V65 suchps @ bargode; {5 preferp pn G dop,si
perneability magg'e cg corg| 130 encl osed by at Ieast one coil 131 such that
t he magnetic cor ‘8 magneti zed by magnetic fields

20 The preferred embodiment of the system includes a receiving compartment 140

that is specifically sized to receive articles having predefined configurations, such as
video cassettes, audio cassettes, diskettes, etc. This receiving compartment for use with
video cassettes is shown in Figure 3 and is shown with a video cassette 160 placed
therein. Also shown in Figure 3 are the preferred relative locations of the deactivator
25 120, sensors 1222 and 122b, and article id code scanner 118 with respect to the
receiving compartment 140. In use, a video cassette 160 is inserted in the receiving
compartment 140 in the direction indicated by arrow 132. The video cassette 160 is
oriented such that the side edge 163 having the marker thereon is towards the
deactivator 120, and such that the article information code 165 is towards the article id
30 code reader 118. To aid the user in proper insertion of the video cassette, a guide pin
170 could be placed on the floor of the receiving compartment to match up with the
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associated with electrical current in coil 131. Magnetic core 130 typically
I s designed to provide a neardy continuous path through and around coil
131, except for a relatively narrow gap 132. Magnetic core 130 in the
exanple systemis 15 forned fromtwo core pieces 133 and 134 which each
have one end | Rigct with the other at surface 135. The cgpg W{ﬁé@bl y
has a rectangular Cross-section everywhere except at the tapered polepieces
136 and 137 adj acent .132, The ered pol epj eces 136 _and, 137 reduce the
rectangul ar cr ossg"Q%Y,etgll%gH‘ ?E%%"“b?ft‘f“gﬂdﬁ ‘?)Egoiﬁ“%l_%g',‘d thoprmiedPi ng
the magnetic fl dem%hwmegﬂgoéé%neﬁ%ﬁl?pﬁ&din%%&%%m?ﬂﬁ?exﬁ?ﬁd the
o the

edges of poletips 138 and 139 protrude to be In closer proxim )
dual status mar keProper plasemest ensuregthatithe artigleinformation gede 164 canibronendsby, the anticlent

(DC) flows throu | deadht | ' Eq‘ﬁjﬁﬂ Qs LD

di rection approx?ﬂrracg&eq y pegigg%tgdﬁﬁ%r@%@gg‘?%g%g 35. éfﬁ‘éaqfa{r'ﬁﬁ%“eag rér?ﬁ'b’%& I C
flux forns a coHntcompanmemsddsigaedfonalidioltapes, aliskettes atler magrickic medih ot dthertanjlesed
pol e pieces 25 nd across 132. The.resul.ting.magnetjc field adjacent
op 152 1o at i t SLYIE TSR SAARRrARRNG SO P ORI  ohded carepite stghang
fringe fields extegsnpaRmbmoshowR Gh Figurd 3 19ithodt) dephihgi Fork [t Scdpe fi th ¥eskt 9apP
132. As the dual -status marker 102égttached tgﬁhﬁhg article is rem)%d from
the device 100, n#VsEeR- 102 is translated in close proxinmty to the

protrudi ng edges of pohf@}im@férr&@ : , | 10 Gk en E;lnqg t
fringe fields of sufficlent mag%ltu évjasz 1522343*&%?{“5[]?}! rrag'ngflze“g'gf% 129 t he
remanent |y matfhet typieellysempeisessa high pbrmeability mageetic come 1 3fbenvhoskd: by ibleast one
deactivation -6- . 71 . . .

PCT/ US96/ 15505 qu%lO\s{geqs %“ékr Y the, magnetic, core. Beramese egnetizet by magmetic dieldsq| g5
from t he remanent hsgodimed s¥ifhz electiey raapest ini tdil 131 ai Magretic lvogdh 1pe reypiadly! ist v
si gnal - produci ng l.ayer, of marker 102 in a nmagneti zed state such that the
marker will not pi’??éﬂﬁ%“’aﬂ%\d&rarﬁe bﬁ%ﬂ““\’ﬂ’érf’%{]h%’%ggiaﬁé é"’l“‘gﬁ el A3 b ough
the interrogati onfQNfeldivell HareASgdy $322 MMagneticT Bére B30t ! the térahpie! dyQ¥f: is
magnetic fields to be used to deactivate a marker on a video cassétte

wi thout adver $2| yfamedFomiyosornpiecss 1 8Landddd which each hawgrase iead iragaataso withi ned
apt dly with di st e BCaFRETSST Lo JBREY, nd0P etogtipRioR shatlf Y
that the encl osedevengvherd excepipas the tapened palopicessddbtand dgadiarent fgap(132. Ghe
exanpl ¢ Syt om of UPREe Palstitbeso i M1 redlEk e AptaBe i UBRTEbA ot BPps,
appr oxi mat el y 2. 4paletifishi38land A89,Sconténtrgtingf the Imageeticafluxragtossl theagapr 1320 &nd are
20  configured such that the edges of poletips 138 and 139 protrude to be in closer
proximity to the dual status marker on the article. For the deactivation function,
current (DC) flows through coil 131 applying a magnetic field to core 130 in a
direction approximately perpendicular to surface 135. The induced magnetic flux
forms a continuous path around the core, péssing through the tapered pole pieces
25  and across gap 132. The resulting magnetic field adjacent gap 132 is at its greatest
magnitude within the gap, but fairly large fringe fields extend between pole tip 138
and 139 in close proximity to gap 132. As the dual-status marker 102 attached to
the article is removed from the device 100, marker 102 is translated in close
proximity to the protruding edges of poletips 138 and 1.39, subjecting marker 102
30 to fringe fields of sufficient magnitude to sequentially magnetize each of the

remanently magnetized segments'which are present on the marker for deactivation
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approximately 8 mmthickness of iron formed by a powder netallurgy process.
The ot her di nension of poletips 138 and_139 is about 3 mmand _the gap

bet ween 15 pol etips 138 and 139 is approxinmately 2 nm The ot her

di mensi ons shown in Figure 4 are 4.7 cm (141), 2.7 (142) 'and 1.2 (143). The
coil 131 preferably consists. of about 1130 turns of 29 gauggg%%ﬁ)ﬁ%oxi mat el y
0.3 nm di aneMP$7/58per wire, "and carries a current of 300- aaan
driven by a 12 volt DC power supply. 20 For the reactivation

appl i cati on, thepurposdes.lAftei enmivelf feom tieydestice 100, roagnetic Addpiiom thes tepmingntlyt a

frequency high enough tp allow the etization of. each.r nent,

magnet i zabl e segﬂ’é#“ﬁflofmf‘?ew? eﬁg‘ig&ﬁ b‘gﬁ rﬁ?ﬁge‘}%}%@ﬁ > W(ﬁ@ﬂ"&lfys&nﬁf
preferably nore ma&ruemsrpmagﬁeﬁzwhthe suble tHae greEmbrkeswillt ndt [ produck AR afd@ginet i c
i nfluence of the reactivator device, For reactivatign, the alterpating

current pref er absignahsden thecprticlayis sarripd threuahshe ksrrRgateR zong of the BAD sgrtem.m
range. In al§erppl LRk &hef doths ARBAGICTRIS fo beustd46 Lacivité 3 9RriRe WR'a videaP! ¥
may be preferred. Al so, depending on the frequency selected, the core may
consi st of el ect cassedtel without! advatsehy taffectingnpignals geeorded on then magpetied dagei ve

tic f 1 o R p ; s di :
the cont rol st ep@paied fersinis Ml SheFrnge MagieflP bl Efacend dhol1BNBH SERALTD,
devi ce. At bl ockrapitily Witk dismace from cledisrotrading edgeb bfipoletips88 asd 139) yorklak tier om

the user identification code on the user's, id card. Tge Fg/%tlemthen_ -7-
VO 97/ 15031 enclosed magnetic tape is not subjected to magnetic fields of sufficient magnitude

PCT/ US96/ 15509 OfflerfbreldrAeetble dbgradiishase 130 to get the user information
and determ ne whether the user is a valid user. If the user is valid at

bl ock 204, the syst eninan example systemd dhe igyentinn.gnsgmetic porg i 39 of reldeagiivator
Vari ous exenpl ar rs ' LOC e u | r VEn
etc. At bl ock 20?? ng@;ﬁggﬁﬂ%%?mﬂe{y&%ﬁeﬁﬁgﬁﬁ?h?ttﬁgﬁggrtﬂnl&gﬂ tla valid,
If 5 so, the sgppreximatelyckmm thickaass ofisondormes by povades metallistpy proc2ss) The

det ' whet h ti.cleJshas . b [ L Nf 0Nt L VI

SR A RS U iy
e user so | 103 aki Bppro: yl 2 nom, o iten int ne
ticle id d t block 214. 1§ th ticle.d de i sent, t

Article i nf or mat PG § Bb e fRAUANrg T KADed L7 @an TeE oot T arsiembly. |

no article id COgghsists dQbout’ QB0 Furns opﬁ@ﬁﬁggﬁépp?&dmﬁﬁm mi? digmeRf) opb&S

that the article is properly positioned within the receiving conpartnent at
bl ock 215, then ®ireepnbearriessa suEent of 308358 A vwhensiriyen bp 3612 volt D powerse,
either the arti cg‘&pyes not have an article id code on it, or the user has
I nserted the arti “incorrectly. If at block 215 the sensor 122b is not

bl ocked 20 For the reactivation application, the coil 131 is preferably driven by an AC

power supply of a frequency high enough to allow the magnetization of each
remanently magnetizable segment to reverse repeatedly, more than five cycles, and
preferably more than ten cycles, while the segment is still in the magnetic influence
of the reactivator.device. For reactivation, the alternating current preferably has a
25 peak value approximately in the 300-350 mA range. In alternate preferred
embodiments, a higher voltage power supply may be preferred. Also, depending on
the frequency selected, the core may consist of electrically isolated metal |
laminations or of 2 non-conductive magnetic ferrite material.
Figure 5 is a simplified flow diagram showing the control steps followed to carry
30 out a transaction in the present device. At block 202 the user id code reader obtains the
user number from the user identification code on the user’s id card. The system then
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(e.g., the article not properly positioned in the receiving conpartnent),
the systemwaits 15 f of—a—t+-me-out period at block 216 to give the user
sone time to finish inserting the article. The systemthen verifies that
this user can performthe desired transaction on this particular article at

bl ock 220. On 7Z’ggglransaction is verified at block 222, the isbéi¥sos
updat es the iﬁf%é lon in the central database regarding the user

corresponding to the u er i upber..and the artigle corr onding to the
article id code i fueppst @?T'E‘g‘a‘rm 13@5?%%5‘?9“"‘?‘0‘“‘&’%‘93?@3 eqprune;yhether the
transaction has tgdeR dlahs Gser OMhe U@ i€lodiad8 SR POA RS sySie GelsAhe ralthdfoh

the system checks to nmake sure that the article is properly within the
recei vi ng conpar t infmmation at bleek206g \easiounexemplary tansastions|carpingude gheglout; checke
ti meout period in;, 5at i s dBRImiRdsURRE ehdeR ¥-1g
error nessage is l(ﬁ'fbsp ayéﬁ' Qtﬂgfl%%kt%%#'\?\hen tﬁéé? artﬂle%ﬁhgﬂ?ﬁs prgper ‘3}1"
posi tioned, the 2850, thessysters chickethe istatisofi sansort 122a etshlockt 210rte wetemmindwhetherian| e

fromthe receiving.,.co rtnent,. At bl ock. 224 . the system checks t.he status
of “sensor 192b. t oS8 R Herbinies ke MeiteciylE Combalm 1 b RPE s et uine
article. If so, tba pefiddiadhick LI 1@/giedhd tierehedihead indérDhik artid8. 1fls5, théldévice
manner, the initial_ action of remgving the arl‘L/i cle fromthe receiving

conpar t ment opera@?%‘wlbiﬁ cofRat ?"t'fé&_ﬂti @Féf‘i.cleAg';?qu"s@W“-dbﬁWiﬁhes
to remove the ar ! ifdrhabdndfbotbined fdif Rl hilbaSOHMRck T081! If Wtk cGhiis N

the marker thereon are noved passed the re/deactivator, thus reactivating
or deactivati by t foundrat block 2t prshstnsny 128k indicates that W@ #ficle OB operly positioned

PCT/ US96/ 15505 tra i on.bhei S . the case of deactjvation the
user is then all 0\‘7@%%3% %ﬂ%&%@%ﬁia&%@* rbgsmt{;lﬁlea"feérgof Fiespee 1sr#'spﬁ§°dcﬁse
of a check-in, thblotha23éerinthisitade, lzither alecirticladexd nevhavl ah artitle idhcod@ ®iit) obthe
protected from unaut por.i zed, removal.. At bl ock 230 e syst checks the
status of sensor Y¥blasipseied the Artig 'Wﬂm&r?‘g‘tl" Z\F#&EF#M?%&&?‘EWQ
conpl et el y renovegegd I heurtille nbiQpsperty pesitionédin the Tedtiving! compitmént)Sthe system waits

re/ deactivator is turned off at block 234 and the transaction is canplete.
If at any of BPocfker ume-outgwried athlock 246 torgivesthe upes some timg e finish inserting the|  d,

an appropriate er %ﬁgﬁgwﬁﬁgé@@m%s&%?&nﬁe BLsReX trambctioh font

any of blocks 212, ] [ sensor tine-out occurs, an appropriate
error message, sudhis pasticuiag @rticlest blgek B2& nndenidhe transaction is vesifiedh steblocko?222y theove

the article, or t Qgﬂ%g '&%Eiﬁ{-‘nﬁﬁ' ?EIEHE | i ng
conpartnment, wll g%sg 1'sp a{i}g 0 ehllﬂlggreagae &% ocC %ﬁgi&?g%&a%&é%@éfﬁ iC
enbodi nents have lxethe usdrddnumberiamdcthe anible dornespanding fto thepamicieoid €sdein the central
Il lustration exenpl ary enbodi nents; i.t will be understood by those of
ordinary skil %t h %f 1%tﬁ§{6§?'muf"et}aﬁ§kﬂ‘ 387 or equi val ent
inpl enentations 15  dembdike dathbhse Gpdatis have akéntplitethe BREAS clitbls 136make sure
substituted for the specjfic . .. )
that the article is properly within the receiving compartment by checking sensor 122b at
block 223. If after the timeout period in black 225 the article is not properly positioned,
an error message is displayed at block 236. When the article is properly positioned, the
25  system then instructs the user to remove the article from the receiving compartment. At
block 224, the system checks the status of sensor 122b to determine whether the user
has begun to remove the article. If 5o, the re/deactivator is turned on at block 228. In
this manner, the initial action of removing the article from the receiving compartment
_ operates to turn on the re/deactivator. As the user continues to remove the article from
30 the receiving compartment, the article and the marker thereon are moved passed the

re/deactivator, thus reactivating or deactivating the marker, depending upon the
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enbodi nrents shown and descri-bed wi thout departing fromthe scope of the
present invention. Those of ordinary skill wll readily appreciate that the
present invention could be inplenmented in a wide variety of enbodi nents.
This application is intended to cover any adaptations or variations of the
preferred enbodi nents 20 di scussed herein. Therefore, it is_intended that
this inventi OMOB¥1M3Y i ned by the clains and the equi val ent s RGT&S261550%
REPLACEMENT SHEET W claim 1. An article inventory tracking and control
syst em whi ch t r acinsactiod being tpracesed. r Enthe cése @fi sleasfivagion,i thé¢ vser guthenfallewedi tot 0 a

protected area, conprising: receiVvi. oppart nent, adapted to recei.ve a
single article ofe“?"ﬁlﬂfﬁ%\'ﬁ?l? %"‘('S‘ft-ﬁ%hw'g’?e@,tﬂggéﬁgg? °P?1°e‘“g|‘ﬁ"r mmﬁdvbe
articles contai nirgtivafed s& & ifless ajEigbeproectedirem unationissdiremivval of t he
plurality of articles havi ng a sanme predefined configuration with a nmarker

| acated at a same predeb cthe pystem checks the stafus of sgnsor 132a todetermine whether

article, the gecgiVifide Egﬁ]& lra.ﬁ(ﬁ ed: 'ﬂﬁﬁﬁ% t apticle
in a predet er?n' n?%f ori e%%n tﬁ?n t he ?{g%lgﬁgréﬁggig%rgr%a tmen{'; ﬂﬁsgaﬂ;se
associ at ed with tédeactiveror isiturgedoasTigs blocki2i4tand the tahsactipinisconipletest at us of t he

mar ker of an article | rtegd, r ) Wi ar t.nent.; .user..i d code
readi ng neans for recgﬂif‘%ﬁ%'%‘?‘ggﬂé’%%&?%g?%wnﬁté’?“"?&&’?ﬁ'?‘f“!&%ﬁ“on
code; article idapmoriatecendr ngssageindisplayed roaheuser 2 loek 236 | 1€at anf of biodks 2n2,f r om
an article identificatio ode attached to the artigcle; sensing neans for
det er mi ni ng whet A PR 43¢ acI6asor SmErh 0FLS. Fb SPREPTH T TDHIEEEED B Ag

conpar t. ment ; 19nd oRARSprhMptingahé 658¢ fo'ikkert of FeRidPEhE 2RIl GHIS EhdnBe tHe Bribiitstion
information and the article information, the status changing neans

i ncludi ng means foSthe axticlgin theregeiving ermpagment.ovill bedisplayed tocheser atblock 23fe
proximate only the mankgr, Oslp‘ééiﬁ@%béd%ﬁe@é ﬂwg%e%sﬁm IR &krivd 1#&% er“C' €
an C al I dat eq, eticC |

I's renoved after the tr Ion 1's v ereln the nmagn eld
is of a | esser npyrposesdfillustratiodiof examplary crobadirhentsyatrvilh be sndeinstodiblyy thbs of
prerecorded magnet |

.C daj. f the,articleasi not det ect ab degy aded.. 2.
e evot o of o1 Srdifars 2l s, & ias” bariefy, S, bleriRt sPThE EiYaichn i5deREERions
i nformation agd tdeggriedt ioC kéhiévef theMBinieO Puipbies iy rteapibisirirednforr thrt speRifict t he
L S ¢ S g Sascied Shifon Beganing o 55 sops of e prcoat’

invention. Those of ordinary skill will readily appreciate that the present invention

could be implemented in a wide variety of embodiments. This application is -
intended to cover any adaptations or variations of the preferred embodiments

20  discussed herein. Therefore, it is intended that this invention be defined by the
claims and the equivalents thereof.




transactions of articles out of or into a protected area, the system
conprising: 10 a recelyving conpartnent adapted to receive a single
article of a plurality of articles,—each of the plurality of articles
cont ai ni-ng prerecorded nmagnetic dat atggisheitaiss Ben Bepdassde pr edef i ned

configuration_w mar ker | ocated at T 3 erm ned hidl or
cear & surfac o&ﬂé@&h article; mans_.mmu m ReThisbksid

h the receiving

compartnment for changi ng the status of:tfie rnarker. -of the article; user id
code reading rreang’_E&lme -recei ving. user information froma user

identification code; article id code reading neans for receiving article
information froman article identification code attached to the article; -
sensi ng neans forl.det eAmaniclegnventorn gnackingeandr cantriok systenmp whish rttagkspralc eahtroist hi n

t he receiving conpart gent . Jor validatin fransacti on based on
t he user i nformM’&qfﬁ%ag?&ﬁgrénw fa@ﬁ%ﬁ??%ﬁ‘?’g\?@?ﬂ ™ the sensi ng nmeans
is further for determairegivingetonpamasitt adaprdi B Peking ancsrtisie thalingna tdéfined
recei ving conpartnent and proguci ng therefroman activation signal if the

transaction is vaforBgHraten. and adapted 1o peceptdheaticiein apmedetsrmiged orientafion withip thet ne
mar ker is enabl ed,&m&g%o the activation signal, and further wherein
the nmeans for changing th stat'u's of the marker includes neans for creating
a magnetic field proximeansfor phanging the status of emprkersattached tobe aticiey at i on si gnal
to change the status a;l - WM t gmﬂi n r ecor ded
magnetic data of the géstellt (E:kFe. 4&&rdmyTﬁém'§yfg€§m 0 gcﬁ%ﬁ“r%&g%ﬁi'gﬁe b e
sensi ng neans i s iflentification tade; det er mi ni ng when the article has been renoved
fromthe receiving conpartpent, and. producing therefroman article renpved
signal ; and wherein t%‘%%‘?d%?ﬂg@gmﬁ”?ﬁe@ '8&’"!‘1‘?19" an agticle

di sabl ed i n r espogsaRifitatioh B&iedtthitied b chésmmed signal . 5. The system of
claiml wherein the user (is a patron of a library, rental store or retail

store. REPLACEMENT SHEEWPing meappfosdeterniningspietier the article is properly placed within the
receiving compartment;
means for validating a transaction based on the user information and the article

information.

2. The system of claim 1 further including means for updating the user information
and the article information with transaction information if the transaction is validated.

3. The system of claim 1 wherein the sensing means is further for determining
when the article is being re;noved from the receiving compartment and producing
therefrom an activation signal; and '

wherein the means for changing the status of the marker is enabled in response
to the activation signal.

4 The system of claim 3 wherein the sensing means is further for determining
when the article has been removed from the receiving compartment and producing
therefrom an article removed signal,

and wherein the means for changing the status of the marker is disabled in
response to the asticle removed signal.
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6. The system of clai'ml wherein the user is a clerk of a library,
rental store or retail store. 7. he systemof—Ttlaim1l wherein the

artrcle 1s a videotape. 8. The ikl wherein the article is
an audi o tape. 9. The system olflmmammﬂllmmrelm the transaction is a -
check out transaction. 10. The systemtof ncl ai ¥ 9 wherein the neans for
changi ng t he Wwo3A¥3bf t he narker desensitizes the marker. 1?L¢T'Usgfﬂés“§ystem
of claim1l wherein the transaction is a check in transaction. 12. The
system of clai m 5 whaheisysterhef alairaiswhecein thie aseyiisg pation of tadibrasy, géntdl istorerar ker
resensitizes the ker. 13. The systemof claim 1l further including a
gui de pin adapte StefSsur e proper positioning of a video cassette in the
recei ving conpartnent. 14. An article inventory tracking and control
systemfor controlling novenent of a selected article of a plurality of
articles containifg prg@Fé!%ﬂ“deﬂdﬁﬁgh%?‘Emd'éﬁ‘&sef Btaoclerk of @ Jibragy, rental store ey
facility, the sym&g_ﬁpri sing: a receiving conpartnent adapted to receive
the selected article In a predeterm ned orientation within the receiving
compartment; authorization neans in which each of the plurality of articles
and each user of jhe facility ds.uniguely i t.ifigble by associated
article informatii)n a °6’?§*P’¥?‘Jﬁ@wﬂ&’%’8‘ﬂ¥h¢t‘ﬁ§°&aﬁfﬁ'§ﬁ@§ti on neans for
processi ng and recording information regardi ng authorization or inhibiting
removal of the article_by an ing%*%/lid al, user, each article having a sane
predefined confi ddir at i K08 SYsempets FR’EF‘“F(S‘P&’F‘&F%P“ OARRE- pr edet er ni ned
REPLACEMENT SHEET position of each article, the marker is desensitized to
permt renoval of the article fromthe facility and resensitized on return
to the facility; %nd dheisystpmeofielaim bwhereinithe teansastion-isa phegk et yransactioper abl e f or
desensitizing the marker to permt renoval of the article fromthe facility
upon aut horization fromthe article inventory control system and for
resensitizing thelQrar Kihe systenmnoft oldira Srwhefeirt the meartsifor changing thestitas of the yharkehe
device creating a,magneti.c fieeld proxinmate the marker to change the status
of the marker wi tqﬁ@%"ﬁé&em the prerecorded nagnetic data of the
article. 15. The system of claim 14 further including sensing neans for
'sensing when the article is properly positioned within the receiving
“conpartnent. 16. B arW&WWW&W&W&W%SESWkBI‘W% f or
controlling novenent of a selected article of a plurality of articles

cont ai ni ng prerecorded nagnetic data into and )
12.  The system of claim 11 wherein the means for changing the status of the marker

resensitizes the marker.

13.  The system of claim 1 further including a guide pin adapted to ensure proper
positioning of a video cassette in the receiving compartment.

14. | An article inventory tracking and control system for controlling movement of a
selected one of a plurality of articles having a defined configuration into and out of a
secured facility, comprising; _

a receiving compartment adapted to receive the article in a predetermined
orientation within the receiving compartment;

. authorization means in which each of the articles and each user of the facility is
uniquely identifiable by associated article information and user information, the
authorization means for processing and recording information regarding authorization or

[
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out of a secured facility, the system conprising: a. receiving conpartnent
adapted to receive the—sel ected article within the receiving conpartnent;
aut hori zation neans in which each of the plurality of articles and each
user of the facility is uniquely identifiable by associated article

i nformation aq’? information, the authorization neans fopcphiRsErsabdd
and recordi ng %ﬁﬁﬁa‘tl on regardi ng authorization or inhibiting renoval of

the article by an_indjvidual yser, . each article havi a sanme predefined
configuration wit ‘Wﬁl’?‘_é‘?"ﬂ%&@t’é‘_&ﬁ%ya&‘ ‘ﬁ‘é‘a‘d\‘s@’d&}c %ﬁ%ﬂgasqw%m%
each article, the gRlekahatii§ deRAGHEE tth ZRANI PenitRAINTDE the RIS roR tHe Rcifiy! dfd! ©
fromthe facility and resensitized on return to the facility; sensing neans

for sensing when sensitigedangetumite thedacliyy: r enoved from the receiving

conpartment; and a sin n i i edé%e?! . 0,
desensitizing the mar kglr&}scr?aggr%hﬂig frmeefrg‘oi\;ua’lg&rgﬁé ?ﬁgﬁgr@i C eE%h?%%c{ol ity
when the sensi ng ipesuits regenalesf thé artidehfromrthe diciity apdmeautisprization vieein fthe mrticlee
recei ving conpartnent, and iﬂ ut hori zed and for resensitizing the marker on
return to the facM¥RONRY sing neans senses that the article is
bei ng renoved fromthe receiving conpartnent and if authorized.

REPLACEMENT SHEET 17. The systemof claiml wherein the article is a
diskette. 18.  TH& syJhesystom of cginy 14 fugher inclugding sensing meanst for sensing ovheg thehe

status of the mar 1eli [.,%g;i? Sriched'0Htfin (R 9&2&in gc&}l enerating device

operabl e for dese@ct i]gz]]is}n i’g marb(Eer tt‘o permT. relﬁbva "of the article from
the facility and for resensitizing the marker upon return of the article to
_-"t he facility. 14 16 e system of claim 14 wherein the the sensing means is further for sensing

when the article is being removed from the receiving compartment.

17.  The system of claim 16 wherein the means for changing the status of the marker
is activated when the sensing means senses that the article is being removed from the

receiving compartment.

 18.  The system of claim 1 wherein the article is diskette.
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