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20 Complex procedures have been tried, such as printing fixed information on register
rolls with photoluminescent (UV responsive) ink, followed by the addition of variable
information in UV responsive ink by the retailer at the register (e.g., U.S. Patent No.
5,209,513) in an attempt to spot the return of merchandise covered by the fraudulent sales
slip. However, none of these methods can effectively prevent fraud on the retailer if a

25 preprinted roll of paper to be used in the register for receipts is stolen before it is ever used,
permitting the thief to print his own register receipt to match stolen merchandise for
“return.” Likewise, the methods do not prevent a thief from generating and showing a
fraudulently generated receipt when asked to show a receipt upon leaving the store with
merchandise. Thus, a need existed, which is met by the present invention, for an anti-theft

30  mechanism to prevent the theft of the paper roll itself,

Electronic article surveillance (EAS) security systems for detecting and preventing

unauthorized removal of articles or goods from retail establishments and/or other facilities,
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It is a common practice for the presence of a marker to be identified by detecting a
signal reradiated by the marker in response to the field present in the interrogation zone.
One type of EAS system is referred to as a harmonic system because it is based on the
25  principle that a magnetic material passing through a magnetic field having a selected
frequency disturbs the field and produces harmonic perturbations of the selected frequency.
Such systems have been used for many years to provide security in retail establishments
wherein the EAS tags are attached to the individual items of inventory within a store. The
detection system is tuned to recognize certain harmonic frequencies and, if present,
30  activates an alarm.
These markers may be integrated with a price label attached by adhesive to an article

of merchandise, or imbedded or incorporated in the packaging for the article or in the article
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into a library book; U S, Patent No. 4,151, 405, wherein
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In order to improve the efficiency of operation of retail establishments, it has been

proposed that EAS markers, including magnetomechanical markers, be applied to the items
of merchandise before shipment to the retail establishment (e.g., U.S. Patent No. 4,510,489).

25  For example, it has been proposed that markers may be attached to the goods by their
manufacturers before shipping. This practice has been called "source tagging," which
means that an EAS marker or "tag" is applied to goods at the source of the goods.
Techniques for "source tagging" goods that will ultimately be subjected to electronic article
surveillance at a retail establishment include, e.g., U.S. Patent No. 3,665,449, wherein a

30  ferromagnetic strip is embedding into a library book; U.S. Patent No. 4,151,405, wherein
ferromagnetic strips are embedded into plastic, paper, wood, aluminum, stainless steel, etc;

U.S. Patent No 4,626,311, wherein marker elements are embedded into a thermoplastic
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20  special inks or labels to designate the retailer. The present invention, however, has met this

need by providing, for the first time, a cash register receipt paper roll reliably protected by
an anti-theft device, which is efficiently adaptable to sensors, detection devices and

recording devices.

SUMMARY OF THE INVENTION

The present invention provides a method and system for preventing the unauthorized
removal of a paper roll from a retailer. The present invention also provides a protected
paper roll used for cash register receipts. The present invention can be used with a variety
of paper roll sizes, a variety of core sizes, and a variety of sensors.

In a preferred embodiment of the present invention, a method is provided
comprising: affixing to a paper roll an electronic sensor, wherein the sensor emits a
detectable signal; and detecting the presence of the sensor when it passes through or near a .

detection point at a retailer’s location. In the preferred embodiment, the sensor is affixed to
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20  thus-constructed, modified paper roll to which an anti-theft sensor is affixed, and (3) the

thus-constructed, modified paper roll to which the affixed anti-theft sensor is activated and
operational. It is also an object to provide the anti-theft sensors used thereon.

It is yet another object of this invention to provide methods of preparing the various
paper rolls utilized in the disclosed anti-theft protection system.

25 Also it is an object of this invention to provide methods of using the disclosed anti-
theft protection system to prevent or deter theft of the disclosed paper rolls, particularly
those used to produce case register receipts.

Additional objects, advantages and novel features of the invention will be set forth

in part in the description and figures which follow, and in part will become apparent to
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is described in t.he.context of.thermal.jnk paper, 25 cash r.eqgi ster .receipt
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attached to a Bapiwertimpreyidedherpip relates tametheds ardsystemssos pigvertingay, or by
the dist rh&%'ltﬂ%rg tl?g theft or misappropriation of one or more paper rolls, particularly of those used

20  to produce sales receipts from cash registers. Further provided are the various anti-theft
paper rolls of the present invention. “Anti-theft” used herein means preventing, deterring,
inhibiting, or hindering the unauthorized removal from a location. This description,
however, is intended to be illustrative only and not limiting as to the scope of the present
invention. For example, while the invention is described in the context of thermal ink paper

25  cash register receipt rolls used by retailers, the invention is applicable to the broad variety of
paper roll types, sizes and applications as well.

In a preferred embodiment of the present invention, an electronic sensor 3 device is
attached to a paper roll either by the manufacturer as a source tag, or by the distributor of
the paper rolls, as appropriate. Sensor 3 can also be affixed to core 1 of the roll by

30  adhesive, or embedded within a preformed recess in the core, or formed directly into the
core during manufacture, so long as the attached sensor 3 operates as intended. (See Figurel

1A and 1B)
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recei ve ennas ahn e ctroni he presence o sensor 3
and t1o gosfter ubg catedl Mapiechtloé by réRd@R mettRpacs:it® the ukblioregensor 3 is

detected from any point wthin the detection zone.
Oné or more “detector(s)” of electronic sensor 3, are used in established “detection
zones,” in the retailer’s establishment. A “detection zone” is defined by an electromagnetc
field of a varying known frequency. Sensor 3 is constructed such that passing sensor 3
through or near the electromagnetic field, or detection zone, causes sensor 3 to resonate at a
25 frequency within the frequency band of the magnetic field. “Detectors,” such as receive
antennas and other electronics, detect the presence of sensor 3 and trigger the alarm or other
appropriate action. Thus, sensor 3 is detected from any point within the detection zone.
U.S. Patent No. 4,510,489 discloses an example of an electronic surveillance system (EAS).
The detection zones are created at every point of entry or exit to the retailer’s
30  establishment. Broadly, such points of entry or exit are referred to herein as “doors,”
regardless of whether or not an actual door is present to block the entrance or exit of

individuals or goods.
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roll in the system is detectable, day or night, so as long as the detectors are activated and

programmed to be responsive to sensor 3 signal. Thus the retailer is immediately notified if
anyone, including an employee, tries to effect the unauthorized removal (borrowing or theft)

25 from the retailer, of one or more unused or partially-used anti-theft paper roll(s). Needless
to say, however, if the system is not turned on (activated), or if it is improperly programmed
to be responsive to the sensor 3 signal, or if any one door remains unprotected by a
detection zone, the purpose of the system, to effectively prevent a theft of the paper rolls, is
jeopardized.

30 Core 1 of the paper roll is a crush resistant cylinder, over which paper is wound to
create the paper roll. In a preferred embodiment, and as exemplified, the core cylinder has

an interior surface and an exterior surface, between which is the core wall, which has a
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crush resi st ant ) )
to 1% inches, and even more preferably % to 1 inch. The most preferred OD, as shown in
the exemplary embodiment, is 13/16 inch. All size measurements (length, ID or OD or the
like), provided herein in inches, may also be converted to their equivalents in the metric
system.

25 In a preferred embodiment, core 1 is constructed of polystyrene in a crush resistant
design, as shown in Figures 1A and 1B. The material used to form core 1 can be of any
known type known in the art to be suitable for core construction, such materials include,
without limitation, plastic, fiber, cardboard or paper stock, so long the resulting core 1 is not
deformed during the process of winding the paper onto core 1, installing core 1 into the

30  machine for use, or during the use of the paper roll in the machine, such as during the

printing of a cash register receipt for a customer. Durable plastics useful for construction of

core 1 include, e.g., polyethylene, polypropylene and polystyrene resins or combinations



design, as shown in Figures 1A and 1B. The material used to formcore 1 can
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for use idecfibe present invention may be nol ded, preforned, assenbled or 20
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construction nethods in core 1, depending on the application, i.e., the
type of polystyrene in the crush resistant design shownn Figure 1A. Labels, instructions or
trademark notifications may be printed or stamped onto the cores during their manufacture.
As apparent to one skilled in the art, the present invention comprises various sizes,
materials and construction methods in core 1, depending on the application, i.e., the type of
25  paper, the size of paper, the machine into which the paper roll is installed, and the type of
imaging onto the paper that are needed. The circular cross section or round shape of core 1
is required by current paper winding machinery to enable the paper to be uniformly wound
onto core 1. A misshapen or deformed core 1, i.e., egg shape or ovoid, causes the paper to
break or otherwise prevents the paper winding machinery from properly windihg paper onto
30 core 1. Thus, any attachment to the exterior surface of core 1, or any bump on the exterior

surface or outside diameter of core 1 that exceeds the outside diameter dimension, and that

changes or exceeds the round shape of the exterior surface or OD of core 1 may

10



25 paper, the size of paper, the machine into which the paper roll is

installed, and the type of inmaging onto the paper that are needed. The
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remain round, effectively creating a depression in the exterior surface of
core 1 fofriaes2spaysxtend only for the necessary distance to accommodate sensor 3, and the

remainder of core 1 exterior surface may remain round, effectively creating a depression in
the exterior surface of core 1 for sensor 3.
When using a plastic crush resistant design core 1, of the type manufactured by an

25  extrusion process, such as that which is used in the exemplified embodiment, the plastic

tends to exhibit “memory,” i.e., plastic material tends to return to its original, in this case

round form following deformation. In order to maintain flat surface 2 of the present

invention, core 1 construction may be modified. For example as noted in the Example

herein, to accommodate core 1 having a flat surface of 5/16™ inch width on a 13/16™ inch
30  OD core 1, the content of polystyrene in core 1 was increased from 1.75 g/inch to 2.40

g/inch, to maintain the dimensional stability and avoid deformation of core 1, i.e.,

11
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was increased from1.75 g/inchto 2 g/inch, to maintain the dinensional

st abi | i t yhemd ofisushdenkoiod,vaad wouldflsodnewio seleet whigh sanepis 3/agggteble for or

PCT/ US01/ 48849 intaining a circul ar ss sectiqn for all put fl.at

our f ace 20 B ddsmiRhis R ApihaBrrioht b & B35 Bl ugfber af Boadia,o ¢

the circuhafufsdnaps iflWhd Resddesigs Fitldy Saol seifs6rs 3MghsieNadioSredustitst asn t he

present invention are of anﬁ ;tﬂ)l/pe known to one skilled in the art of such
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sensors 3Jattgransmt radi o frequencies as signals that are not bl ocked by the
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har noifi ¢ generMeicAYero i tha graesidraehedunens dmyansionpgkthe yridihand pength pfflat
latter. i . el &hh i 3 i KO anrﬁ_o’ff' i dt h
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di nensi onke efengdifiedrenibodiaent esxasgp Baised 13 maded UdtxeJpipi 1l ppddwtrbodberent , sensor

Systoms, ARSI R ettty Sypicle s PR Hoph dL-)stsARES TR PRSP 2N | nch

wi dth on 91 d84h164%Rathah @2 ¢00en bD hOFe TRYd Hftkdiip th Bt & harRifacturing

manuf acturing 15 woul d know how to select core 1 size and di nensions of
flat sur fweadd Bnew howebd seleet codi heins amhdimshsised eftfla dudaesioto get the t hey woul d

know t hat.,.a di.ffer sensor i nece r o, confirmto the requirenent
o mai nt TR PSP BB ey o g R it 8Bt A TS pOTY Bonoor
3 is attaghffn t@tHeeEfuiteny¥nt B BAinAt®S wiBorha OIBEcorki) l ed in the art of
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met hods cur r end$ shoaxnadt Bighees dA apdil By seriser 3 isastaehnsldowarechwithpn péhastedt- t o
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conpositions for use in the present_invention jnclude, but are not
sensor 3 to core 1. Such adhesive may be pressure sensitive, temperature sensitive or

chemically activated or the like, although pressure sensitive adhesives are preferred.

Acceptable adhesive compositions for use in the present invention include, but are not

limited to pressure sensitive adhesive, such as that provided by Avery Dennison (Brea, CA).
25  Inthe preferred embodiment, a double-faced, pressure sensitive tape is used.

Adhesive 4 may be an integral part of sensor 3, or it may be an integral part of core

1 before sensor 3 is applied to core 1. However, if applied to core 1, rather than to sensor 3,

the area covered by adhesive 4 may be no greater than the area of sensor 3 being affixed

thereto. In the alternative, an adhesive is applied to sensor 3 and another adhesive is applied
30 tocore 1. The composition of such adhesive(s) may be the same on both sensor 3 and core

1, or different, or the adhesive(s) may be designed to enhance the bonding effect of either
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limted to pressure sensitive adhesive, such as that provided by Avery
Denni son (Brea, CA). 25 In the preferred enbodi nent, a doubl e-faced,
pressur e wenyigBrve tape is used. Adhesive 4 nay be an i ntepgrakopss4y of
sensor 3; or it may be an integral part of core 1 before sensor 3 is

appl i ed tomealone. In ydtawnether alterfiatipni adtledive 4 orapplied toaseher tandantadhasseresor 3,
the area covered by.adhesive 4 may be no greater than the area of sensor 3
bei ng af f@&@ﬂorlﬁﬁ%&@&?’ 1k he alternative, an adhesive is applied to

sensor 3 and aGgReE 4 ' 1iis§t09d%9l%&r?£e%@sérf§oﬁgﬁﬁd/ér col&'® a§%5%g§ﬁﬁéd9” of

such adhesi ve(s) may be "t he sane on both sensor and core )

di f f er entdouble-sided adbi¢riai step,r anapefmeately sppinedfluid (eqhdnceel) hdhebivadi ng ef f ect
of either 2 WD 02/,48981 PCT/ USO01/ 48849 one al on n yet another

21 tor it 1t9B3ing ASeRin AdhoR Vart FEY 5 PPt DPEBRG PP S PRl BemeLro: = o
activat orayes. @RRhia8Hedi® £ R RovidedENERENENEd BRI, 18 adRdiveasid@ of Bechssui ace of
sensor 3 and/or core 1 as a preforned, double-sided adhesive strip,” or as

a separ atredyibeapplerted biylagirate¢tivapatingof rpp), celtiphens @lastic polymets arghakant .

Adhesi ve 4.. appl-i e spray. or_appli ed . Brus [ plicatgr as a
Cover i sl e B sTB IRt B SR ifle) Mate Yo ABRWSA

side(s) GEnsaH8hAns/of bdre 1NBEpERIVEROIRRIRITel YN theliOheal b¥ awaradfithgvaifoupaper ,
cel | ophane, plastic polynmers or the like, until the adhesive side of the

st ri pto( whipelcatiay mpshassshited fos e apalyienidhesive & te sraserd auiver cofe 1 udbor 3
d/ : ' : ' i th
vari ous. FoCishlar PERRTGH Bk o "RrSfAdyeRE sbitol It ML BEBNAAE pBler 10

3 and/ or appliel dihtsive 4 wich fiast binambar ofyaers 3 adelmaped oat sheet.coMptisingat | vel y,

sensor 3 may packaged conprising a pre- applied adhesive 4, such that a
nunber Ofrerggwgiq-]gapgralf@aﬁmp@&gto a sheet conprising a renovable paper or

pl astic backi qurgcacep,rseﬁsto} §?ha\&%&gfﬁp§rd%u?ﬁ¥éagn@g W&%ﬁxﬁwi f ec%gﬂi?ago ed

| ower surface may conprise esive 4 ower sur
sensols 3,anwtbkeseierd ol Bwer lver faieot sendok 3j wharsmentdnettic papeowalt issssehidad, 7 of

sensor 3.is placed_onto the. exterior surface of core 1, an er.ei n upper
ur T ace 4O uBAGH OB RSO yalaeet OFG P B BTSN AR OB b G ST EReE PRET, he
al t er nat igy@acd §16f seR¥IreY is Pox3Maf B Gk RhpeCRbendlontdBYrcCO MRS AtcRhtiRE NGBS Ve 4,
such that when |lower surface 7 of ‘sensor 3 is placed onto adhesive 4 on

core 1, iexterior hisfageofi cgriede magivomprischan gshipsive 4,ofuch tlmt abem dayearsimfabesiooft hat
P e RN R Y TR
core b, ekichfhled SRRBAIPIPYr QirfdY 6 TREIHSHES 1$PrEniaNRWRe PR Sduid b RFd 1. Sensor
3 e R eaive(e) 4 tmay be appiled 1 Seusor 3 or fo aofe 1. ot to setisor 3 and core L, either T O
manually or by machine using known means in the art.
Sensor 3 may be attached to core 1 manually or by machine. An effective amount of
adhesive 4 must be used to secure sensor 3 to core 1. By “effective amount” is meant a
25  sufficient amount of adhesive 4 such that sensor 3 is firmly held in place and will not be
dislodged during the process of winding the paper onto core 1, or during the use of the
paper roll on the intended machine. Moreover, an effective amount of adhesive 4 does not
exceed the actual area of contact between lower surface 6 of sensor 3 and the exterior
surface of core 1. In other words, when pressure is applied to sensor 3 during preparation of

30 the anti-theft paper roll, the adhesive 4 is not forced out beyond the lower surface area of

sensor 3, and does not contact the paper being wound onto the roll.
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adhesive 4 nust be used to secure sensor 3 to core 1. By "effective anount"”
is meant a 25 sufficient anmount of adhesive 4 such that sensor 3 is firmy
held in pvaorssasd will not be dislodged during the proceBeT/OROMISR4Y Ng t he
paper onto core 1, or during the use of the paper roll on the intended
machi ne. Mor edndre,prafeneﬂfeﬁxbbdmmmnteleofroﬁdIsasiovaisﬂafd&%tmtrele;mmd t he
actual area of contact, en lower surface 6 of sensqr 3 and the exterior

surface JRAYRsrgiented 1y eff ‘FF ire@iionyan coFp dnsodPRE agpesyriacy 9f pinser 3 pieior 3
during preRfhabhiRRicfiamel Hmeafibh of &8 I . AARENInE Ybhsor 510G c%fg‘ﬁﬁ’tﬁbﬁt @adsﬁlgn()t

forced 'out beyond the lower surface area of Sensor 3, and does not
cont act tdastorpiapér theddIn glmnrwm aivore 1 dwsahe papke8 tae: G2naBasdorPCHitiedl/ 48849

In the preferre nbaodi.ment neI roni c se sor,.3 is.affixed to core 1,
sensor 3 TEFIBE i SHRUE Pipcat HERSes s S obRr Shitugpusiorid WdlEE as no
surface QupBRELITE: éléﬁtﬁihiceﬂhﬁ@nod%fttﬁb $cSord s %bﬁ@ffébtmi@sror%nm@ﬁloar&ofef core
1. Installing sensor 3 on core 1w thout causing distortion to the

di mensi orl. d‘ﬁGV@ﬁh@le$, edriadmeensore 3r§aheﬁedtf@ ttsenmh@mdp@rmli@nu»tllefwwmlmaﬁbe

alteratlo he .wi n roces e.to t or disruption of the
o i o' bBa bSO S RE RBER Bost' HIRS ol Rudk BE BRRE IS orE 1 3 WO 0
by its Ordrﬁﬂﬂaﬁbm Qi Fémﬁﬁp@peﬂiranbﬁ\/ﬁfohfwﬂ%’a‘s‘igna@ﬁfﬂh@ldete&@flsOrS 3 selected for

use in the paper anti-theft systemnmay be affected by orient atl on,
wher epon t hode t@emg@rrﬁd gsmbadimenh vdrenielestomin senser 3 isiaffixedis wrelsensor 3

orientat 'n‘?&t Lultacﬂg r%logfa%ﬁfso B%ﬁﬁlf e, rS'ﬁ%eFférgé‘ngﬂat&e#P&dgﬁﬁ ector.

10 In the pr erre en el 6ct Foni c- Sensor 5" aftixed to core
1, sensorouBidendishetoediaidnsiohed core 1Ssed Figuredy. HaeasorBausticd aceedidfthseutside 3
|nterferes wi th, or exceeds the oqutside djaneter dinmensiqn of core 1 (see
Fi gure 2)diamgt terGlimep OB O LGP AcEMENHBE CATPEIULDIAYSHf2 C‘tﬂt%f’r‘ié‘fl@re“&Pﬁw%ﬁé’PEFﬁ of

core 1, g@%oﬁd@ﬁlo &%Eﬂior o rp%ﬁ&%b 6B¢he ?%%ﬁd&tg?ﬁh&ﬁlﬂﬁﬂﬁ rWhL}?

bei ng wound~onto core onents o e pap I'ng TRC N |nery When
sensars 3 cbhes onesontadt ovithothe peperwr the paper Wna;imlg mnchiﬂwey peer 3wmaydieng

machi ner or,3 ed or tize thereb be
e or o GBS e lged cmdr BrEgehe RRISET Frablatibes NovehBgaeotaal Srsaise | n
the paper3 deRlcleddst Ihgetlﬁqié@&%ﬁ%ﬂ%ﬁl@kwﬁ%ﬁ&h@%@ﬁf&yedo@%% With |Ehet he

paper or the paper w nding nachinery, whereupon those sensors 3 nay be
affixed tHaperowiles papet wiglieghmachingry asharenpeotthesefsesors heapdp @fﬁmdrhlda nge 1
transm ssiaon 20 of .the sj

d
et oct or iRt il HlotoR HARE indfBRE Pirdile ook P et BBl MoRe trdehiFig of

sensan BOfH(a/geg@qtothblaeﬁeb@rpr ocess of pr eparing the anti-theft paper roll
of the present invention, as described in the Exanple which follows, a

preferably solTihgngqs diggpetcs af caredds wepiiesied by dhaerountingsafsersor 3n Flowever,

in the process of preparing the anti-theft paper roll of the present invention, as described in
the Example which follows, a preferably solid, cylindrical loading rod (round cross-section)
is inserted longitudinally through the hollow center of core 1 to load and transfer core 1 into

25  the machinery that wraps the paper onto core 1. The loading process occurs either before
sensor 3 is affixed to core 1, and the attachment of sensor 3 onto each core 1, takes place
while core 1 is in place on the loading rod; or in the alternative, it occurs after sensor 3 is
has already been affixed to core 1, and the core/sensor combination is loaded onto the rod.

During the paper winding process, a minimal amount of play is required between the

30  outer surface of the loading rod and the inside diameter of core 1. This minimal space

between the rod and core 1, allows core 1 to float on the rod, so that damage or.

desensitization of sensor 3 on the core 1 is prevented or avoided during processing, and so
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is inserted longitudinally through the hollow center of core 1 to | oad and
transfer core 1 into 25 the machinery that waps the paper onto core 1. The
| oadi ng pvoors®spccurs either before sensor 3 is affixedPCDUSOr4884, and

t he .attachnent of sensor 3 onto each core 1, takes place while core 1 is
in place that4 ek bHfckibijity deks mot cause thegapértte braakiwlien the paee urwowfdtaesurslensor
3 is has already been affixed to core .1, and the care/ sensor_c i.nation
is | oadeqc%ﬁtlo%ﬁ\:%x%“ﬁg?’ T Big e SpRpdrien ﬁg?%?&%)w&é@ggzgag(ﬁﬁ)ﬁ?ﬁ& nethount
of play igad 8RUIFEESOEHURED ah T8 or 3D 6AHUE Teatie ApBoObetlvisn iR 3b BO1/16H and
the inside dianmeter of core 1. This mninmal space between the rod and core
1, al | owsingbr &hus, the 1D diatensinn pheoneddnuss be & heitindamagd/ 161" inchdpsatershar that | on

D0 0 Do) Qe LS iR Bievis e BT bIRY duftef ehoBORSRRbE  c atee
the paper piogeRi® v%@lﬁrﬂa@@tcp@lﬁﬁﬁrj&th‘&d’pﬁi)@r.?AQHﬂ@skiH&IEltﬁe alt YouRdy Pl e, in

the preferred enbodi nent, a | oading rod having an OD of 3/8 inch was used
for core awisalisenagive notheds pf wending the prpsniningeae § pacevapeblgednch drenatwo  of

nch gr ealahire ALHSlggSE e AR e B RES  SaBlE kRGP LRy FrBhloquan o

pl ay duri mg ahtiehdfepeper Wlappi ng process to prevent danmage to sensor 3 or
the paper. As one skilled in the art would be aware, alternative nethods

of wi Htli ng t helF@diemative cwppdimeng sensgyhmaybeaifiriddn tirocamenleted paper Fell o

| oadi ng rgd, . dependi.n t i : | nd
nosenbre Piise Rt LAST, MiB-AREL ISR YHEES if SRS OBURRBREARTH

sensor 3 pmyesoal afdf dsxeabledpipee ralhmoplethe gagkapiiy maikbtial sparowsdng thatphsesdeian t o

core 1. In practice, when sensor 3 is affixed to the outside of the
pr ocessed idAISHR W?Hf‘g]aﬁ‘é&‘ Jegpor 3 lépﬁwaélbféeraa@égwa}lﬁﬁmoaro use of

surroundi pg ot 85$6Hste2Nd assenbl ed paper roll, such sensor 3 is
physi cal |y rpeﬁ%\fe(r]‘]ﬂl?mre Sateely prior to use of the paper roll in the

regi ster. 15 Thee presskmventiweistiuiveridssciibed frethe dalboving eslarplet Beisfegbtplei ng
exanpl e. This .ex le is provided fqr rrposes of jllustration only, and
s ot 1 nbatted oY evprt Rt edy. BHERN Setidote e iiletn | ous
scenar i 0S@kSviscedpRYifRy. TRE vARS sBEARbE Sakelstdnd 8r RAS prafithal @hBtibsY gfed to
be nerely exenplary to those skilled in the art. Thi's exanple is not to be

const r uedargdntpededdo be mer¢ly gxerhplagcto pleose skillae irathp erd ddhicéxaimpie is Thiio,bet he
i nvention_shoul i.n.20. no. be copstrued .t ncompass,,any and all ...
var i at 1 oneSRd e it LifiniTte 58 SERE WERabe s FRER TRRRS A RARPy opin

herei po EXAWMRY:Be construed to encompass any and all variations which become evident as a result

&

of the teaching provided herein.

EXAMPLE

To determine an operable method for preparing the paper rolls comprising a sensor

for the paper roll anti-theft system, the following process was developed and novel
25  components created.

The initial core selected was the type of core that is currently utilized on cash
register paper rolls for use in standard cash registers. Such paper rolls are 4currently
prepared by winding the paper onto the core in accordance with industry size and dimension
standards using current winding machinery, e.g., the Dusenbery (Randolph, NJ), Goebel,

30  (Germany), Jennerjahn Mahine, Inc., (Mathews, IN), and the like to wind the paper selected

for the particular application, e.g., thermo ink cash register receipt paper, onto the core. The
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To determ ne an operable nmethod for preparing the paper rolls conprising a
sensor for the paper roll anti-theft system the follow ng process was
devel opeavanzi4gvel 25 conponents created. The initial coreT/wsdiesssod was
the type of core that is currently utilized on cash register paper rolls
for use ioushawiding pasdss cegpstesisadifgytbh prapenufaciided hailewmore @ntd bjoading
prepared by w ndin er ont.o.the core in accordance wth industry

si ze and ’iﬁ’firﬁ\éa:\‘ﬁ e%r%ﬂgcg thﬁé’i’lﬁgmématcglﬁ‘f’ wi ndi ng machinery, e.g., the
Dusenbery (Rangﬂéﬁlecfg&)for #0rB8led égbli(c%ﬂ'ﬁiéys}la pe&IN§sd Gthhe MaBirhighat! NC.
(Mathews, IN), and the Iike to wn paper selected for the partlcular
applicati &m,hcréwg are tineiahfor ithekpropstwindigg of gre paperi ite q@hﬂpmd stamtacd ¢dske cor e.
The 5 WO 02/ 4898 PCT/ 01/48849 cu renh{sg}rndl &%E gess, co ri,ses

| oadi mg t &SI EFHR H‘I‘Pféf EYCNGS BT E’QPB q DHG P@B‘re M is then

| oaded i ngidnh Q“h‘éﬂcﬂﬂz' i09- 1M &thN6ng, BRGRg 8F IRk &Rbr éft’ﬁldj HcBRA& g outside
application,” the sh gge and size of the core for that application are

cruci al fdiﬂm@ﬂ@eomii mchj Adibsgdatablaéo weepe curratievinding snasdinestitisgssentidash 5

regi ster er r core n extruded polystyrene cylinder of
crush- rest:hgtttﬁe °r3§¥ ré&erm(l)LhLbem dn%gh\?%im inch I ong, having an inside

di aneter of 7/AGrd-gesigrRddnadBoRiiesdisley avdilgiTe b@isoowasldiokén for@e inliBie Paper
adaptable to use in current wi nding nachines, it is essential, that the

core Kyl imdantiihef systen olhriselosteshsgnior Was diceseasosicmeant aha recommigedi al | y
| abl
Syetem TiRalpaSa fR00 SOl olpfodbut 1B Eent (hAS), badllic 1 LAk be

comer ci addapted baitheunbenfattared ar theel the tpecifizbti@isrofehd prasene imysti@atdEhhuse
because it c ul d 3@ adapt ed. by the manufactur r to et the s eC|f|cat|ons
of the pr&ed PSFaH AEeReRT WRRY teas iEe Ohg‘énk?fdl icatonpl &ugf@ﬁsd@ cligLng

require 'éefcﬁﬂhtg ?éterﬂ?om@'r&hﬁé’ﬁs' ?he Qﬁth%l{éﬁ sgé’téﬂl‘i{ﬁthéjﬁfe]éﬂ‘l&& Hven@difwasSecurity

systens of t etallers e anti-t ystem of” the present fhvention
was 15 deddsipgned ssthat hsanser is etisdhed its eahtpapdredl toreetheteby ppatectingl dacl paper

t her eby pr t.e tl n ach paper roll individually. The sensor, ADT product
nunber T Security Systens, Inc.) was chosen as a suitable

size to be attﬂ@x%ﬁs&omh%rgﬁﬁﬁﬁaﬁée%@m@sngT@%&%ltwaﬂeﬁlul1%5 $agsors

were supplied with an adhesi ve backin and coul d be applied to the core
ei t her neeheadn 35 apmuitable sige tidbe attankind tvet e wlesied bnze §eﬁng@r Thess peitigplay seakdrisx ed

0, 1 T 5SS ke BERIRL OBl G g R b 2
20  with a machine.

When the sensor was simply affixed to the manufactured core, the sensor formed an
external bump on the outer surface of the core, thereby disrupting the round shape of the
core. As aresult, in repeated efforts to load the paper onto the sensor/core combination,
after it was placed onto the paper winding machinery, the paper broke before it was

25  completely wound onto the core. Although it did not always break at the same point in
every test, it did, in fact, break in every trial. Moreover, it was discovered that the pressure
of the wrapped paper on the sensor affixed to the core, in each case damaged or desensitized
the sensor.

In order to overcome these problems, a novel core design was developed. The novel

30  core design provided a flat segment in the outer surface of the 3 1/8 inch long polystyrene
core, which also had an inside diameter of 7/16 inch and an outside diameter of 13/16 inch.

The sensor was then attached to the flat segment of the core, such that the attached sensor
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core. As a result, in repeated efforts to | oad the paper onto the

sensor/core conbination, after it was placed onto the paper w nding

machi ner wo bhiggopaper broke before it was 25 conpl et el y woramuse4384%he cor e.

Al though'it did not always break at the same point in every test, it did,

in fact, desakné bureyen yhe dutal surfvey efilie tore ithat wasldiffeoitermedpdr wdhdihg ef the
affixed to . the core, .in each

pressure of t wrapped paper on the sensor ) [
case dameRfEer" RSt bocausy the pROSYHETHIAC K 6 sfore Y1 1he s et iagpeter
probl ens, 4ia AQYLbr 40 %&esi%exgﬁle\ﬁﬁgeﬂ%%@a%mg@@ cBRY file seﬁ&zrﬁx%ﬁﬁf)éj&%h@ﬂ

provided a flat segnment 1 n the outer surface the 3 1/8 1| ong
pol yst yr en® contacewiththecjapat srahd pepeawindisg declinenye tAsra whul? theGensoc vaanot an

out si de dj ametgr f 131/6.%a inch,, The.sensor was then attached to the fl at
segnent ofaAed pbfescnsizen dophe hoRRERRESS sensor 16 VIO 02/ 48981
PCT/ US01/ 48849rheaiRet &fle Ras Wﬁ@lﬂ%m&tﬁﬁté&ﬁsﬁgﬁ tﬁb’bfeﬁrﬁﬁlsgflq{% &RSterekiiaht Woul d

affect the proper winding of the paper. Additionally,” because the sensor
was at t ackesigntas thersanderdecons, thieivgverh themov el adee asdrsigaed talinehwds ionntsofiter he

i o’ contHEECut COTHY B D R R er C AP ey s e ealederIt T ¢ e

sensor Wehe 06fe. The3NE0aeh Bit sSUERENNThY delREbdA heddghrh St AMhREhDEnREMGE SS thathe
novel core was initially constructed using the previously known

cr ushlor esthe sepser figelyiagpched te s core hukdid nebinterferpwith dlre outside dismstercor e was
desi gned #.0 | L. its outer surface a 5/16 inch wide flat surface,
whi ch ext%%glég&}lgﬁ%le?u& nally for the entire length of the core. The 5/16

inch flat surfHeeewast #as fuheéthdt dudee heimaatRtirbof hoeses @e)dey , so that 10
the sensor firmy attached to the core, but did not interfere with the

out si de dioAvgYERe didinepheld dpe {at surfacedssign. Ratheu decatse PARSIYFEAS & MO i ng
t he nanm&%fa‘dfe‘f’is%tt ée‘ﬁat'b%}‘cedfﬂ?eoéo‘?e ’fetnagd toggﬁlﬁﬁ{owﬁg%nq'sﬂﬁﬂkqgﬁ%%eg wg he fhat

surface design. , “because polystyrene has a nenor aracteristic,
t he fisat qardoncfthishpeoldemgeartden geolid®andehamfadharetan ecomnmnidaldh fepsiblelpaparrddr t o

15 overcone Lhis problem .and. to provide and panufacture an ecqnom cally
feasi bl e Cﬁé?)é’lx ﬂ?ed%\per glraé‘tlftg?ﬁ Fﬁg%a?pﬁpﬁ %ftﬁagﬁ*ﬁr@ PW@?@@QEW&#‘ 'ge §¥Fi es of
trials wapg RashRLaRst iheXdl aholhg of 8o sty WS (ERDAbTHeRsd of increased

amounts of pol ystyrene (data not show): a result of the trials, it was
concl uded t hatAs heesulpof theltrizlsotiwes odncpuled dtay theroptifat ambhiet afpotystyserstfouct i on

R TR SR SR T ST
strengt h @Rer Sllabids) o2 4@ 5/ifdhen €8 BoviePedfBid bl e tiCadeqBhe Btrégth hdf surface
during the core manufacturing
stability for the core to maintain the region of flat surface during the core manufacturing
process. The previously selected sensor was then affixed to the flat surface of the novel
core, and the sensor/core combination was placed into the paper winding machinery. The
previous problem with the bump on the outer surface of the core was no longer an issue and
25  the core shape did not deform the winding of the paper on the paper roll.
Nevertheless, additional tests of the novel paper roll core to which the sensor was
affixed yielded inconsistent paper loading results when tested for paper winding on the
paper winding machinery. It was determined that there was a critical relationship between
the circular inside diameter of the hollow core and the circular outside diameter size of the
30 loading rod used to load the cores in the winding machine. The original novel core had a

7/16 inch inside diameter, while the loading rod being used had an outside diameter greater

than 3/8 inch. As a result the paper broke when the core/sensor combination was tested in
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process. The previously selected sensor was then affixed to the flat
surface of the novel <core, and the sensor/core conbination was placed into
t he papewowndiosy machi nery. The previous problem w th tPeT/baomp:ss+y t he
outer surface of the core was no | onger an issue and 25 the core shape did
not def orthe phyger windhg gaoliine.hEhepdifterence of lees thap &f16rindH betMestetht ived ess,

additional. tests of the noyel paper.rol] core to i C he sensor )

af fi xed yHEPEEE afibeis & ﬁ\ﬁﬁ rﬁﬁff&séci &%{ﬁiﬂﬁg‘lﬂ}o@g§|¢§ﬁm§hﬁ1@é§f%ﬁl PeroDaper

Wi ndi ng  ofyrin3&he PAREHiHINEprB0esIBLY RRIYthe b&rew@a%_p@ﬁa@mm;nﬁ%dh%u%m gharas a
critical relationship between the circular inside dianeter of the holl ow

core and winding procdsscagningihd @apkirdobtegk. si ze of the 30 | oading rod used to
| oad the cores_ip the wi ndjng machi.n The .ori gi.nal npvel .care had a, 7/ 16
i nch Pnside i GfEbPPerglinteLett T ths nehiom el 4 vasctri e it Dot
di anet er gf fRbedte athb@R odpBRyi BEMe cOf 18 shif fHdoimd é&@exﬁ@ﬁﬁﬁ%ﬂfe%iﬁdﬂ&??%ée&?
core/ sensor combi nation waS tested in 17 WO 02/48981 PCT/ US01/48849 t he

paper wi niif pgperaisiidheontimpetodirtghkeansionldofot be peoperis ivotind entoribh coretwidhethe t he
two  dianpters, 8t NEagrS ANdilDe e caused varud g, anountec afuphay for
the core ON THRPAEY “QUH ﬁ’g St HE gp%pél i AN POCESS HEEY ré‘@ﬁtll the core
was peri odticat leys, h Stk dtid10 PPl wad @rowddddonthe IV @SS instUBinget &ige, paper
to break. 5 Further operational tests identified the problemand it was

det er ¥ nethdtthapangy wmfﬁmg maehineiwasialle taprnerly lopd Bleaipppiodnte Hee &t eThus, &1 ip to

sonme ext g&h%igﬁb'% bPg L€ 46 ﬂ?cihrb%g%e e @htsidé Hﬁnﬁ?ﬂ??&m%\%géndoﬁﬂg id'aﬂiﬁ‘% r%?abr eak

and coul e properly wound onto e corew sensor ce.
However, dnd thisinsgleaidnoseh di@erisich of thl care wustdstenaindl apioeideadptienchpiigey 3/ 8
inch or less, a suitable apount of play s provided for the 7/16 inch

i nsi de di QAR Fhagieistisy Wihan threnqys CW%OFR{]S%?}THOH@%@%’@S@@&%%perI y
| oad t he t T : ] &Ll i.nch
bet ween the ou'? gbgglggpgﬁféf@ﬁpgﬁ ljr%gﬁgol glﬁ u‘és?dét(ﬁ%mﬁgggftﬁgh?gﬁ%%ghg{#ﬁgéﬁqnsi de
di anetser wilsremspusingfhetshssor pee maHrost axdnehady gencpated i Aksoptheiflabsurfrapef

| oadi ng characteristics.. We he novel paper roll core/sensor cqnbination
was. t hen BE8PER core PSR R R SUMT G 8 R DT DS REFSS Sho WORE Tns de

di anet er QfutiRepARY &Il WA Bsted e RBRAEI d&ah r&Yidtsr. MABROVS! 1 AcHPatSERDQSr Wer e
uniformy and rel'iably generated. Also, the flat surface of the novel core

was mai ntigmasgdwhieve andgeneraied an lbarpesienal i thelcergespoting detaeidr whemthe itles-
resultin aper rall . tested in a ,standard cash register. Mreover, the
activat e%’rg%aﬁg%i}apef Eorlrﬁﬁlét e@éﬁ%’é We?ﬁéesg%her ated an alarmsignal in the
correppondi ng Eheal everypeRrnt, Betehiupplicstionnad pablkapieh thatld cidtih tHehef t system
was tested. 20 Each _and every patent, patent application and publication
that is cloreggingspegification is herein incorporated by reference in its entirety.

While the foregoing specification has been described with regard to certain preferred
embodiments, and many details have been set forth for the purpose of illustration, it will be
apparent to those skilled in the art that the invention may be subject to various modifications

25  and additional embodiments, and that certain of the details described herein can be varied
considerably without departing from the spirit and séope of the invention. Such

modifications, equivalent variations and additional embodiments are also intended to fall

within the scope of the appended claims.
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foregoing specification is herein incorporated by reference inits
entirety. Wiile the foregoing specification has been described wth regard
to certaiwopr/efoerred enbodi nents, and nany details have bPepUS&&Bssfoorth for
the - purpose of illustration, it will be apparent to those skilled in the
art that €hAlM®venti on may be subject to various nodifications 25 and
addi ti onal enbodinents, and that certain of the details described herein
can be vawheds cransi derably without departing fromthe spirit and scope of
the invention. Such nodifications, equjvalent variations and additional
enbodi mentts aré mthast fonprsviendimettiee prauthorigpd rnpvehel apapseradk freme raisfended

cl ai ns. %%n%@ﬁ1 .02/ 48981 PCT/ US01/ 48849 CLAIMS: Wiat is clained is: 1. A
met hod for preventing the unauthorized renoval of a paper roll froma
retailer, comffikingn@thepbperebl@n blecirbiic paRer, whetdin tie seh®e prsuces $ensor,
wherein the sensor produces a_ detectable signal; and detecting the signal
fromthe sensor whetftsotablaignad adr ough or near a detection zone at the
retailer's | ocatd r i i r : aper
ol 1. 3 The rtade g P ol 6 Eabb e el A o HBA et Sond
and wherein the neitligdecfailet Hrcatbmyiraragprafenting noaitineized ngaovdl of thee cor e.
3. The nmethod of claim2, wherein the core further conprises an exterior
surface with a Iod&PPUHpnal flat surface integrally forned thereon, and
wherein the method further conprises affixing the sensor to the flat
surface of the core. 4. An anti-theft paper roll conprising a paper rol
havi ng ar?.el ecfheonéthod efidaim hfwhereid thd pepeetadl cofprifbea eorej attdhelidreipdiper rol |
of claim4 rein the.pa .roll co ises a core, and wherein the
Sensor | ited Bl eoimisRE Bttt he s RE e { “paper rol I of ol ai ms,
wherein the core of the paper roll is a hollow cylinder conprising an
interior surface and an exterior surface, between which surfaces is a core
wal |, and-wherBiermethed efqlaini 2rwhaneihdlaecdre furtier coprises g sxigriposwgface tithal

}c loﬁgi fﬂarlﬁlggelm(,fnga# ﬁg{%{g@& i]cn‘t)(ergrfrﬁgl ttopnel&? %h@teog,n;}n W eireC&]l t}tlehr%et%%H %ﬁ)rrtheir S

comprises affixing the sensor to the flat surface of the core.

4, An anti-theft paper roll comprising a paper roll having an electronic sensor affixed
thereto.
5. The anti-theft paper roll of claim 4, wherein the paper roll comprises a core, and

wherein the sensor is affixed to the core.

6. The anti-theft paper roll of claim 5, wherein the core of the paper roll is a hollow
cylinder comprising an interior surface and an exterior surface, between which surfaces is a
core wall, and wherein the exterior surface further comprises a longitudinal flat surface

integrally formed therein, onto which the sensor is longitudinally affixed.

7. The anti-theft paper roll of claim 6 comprising a layer of adhesive between the

exterior surface of the core and the sensor.
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7. The anti-theft paper roll of claim6 conprising a | ayer of adhesive
between the exterior surface of the core and the sensor. 19 WD 02/ 48981
PCT/ USO1MmM@82198981 The anti-theft paper roll of claim?7, WheT/@soL/4884950r
conprises an upper surface and a |ower surface, and wherein the adhesive

| ayer i s 8. nt edflad aniethefh papeowedi oBalaifra? eviofrein kenseeomnprises @n uppgapeacaaidla cor e
conpri si a hollow gyl.inder, havi ng an i.nteriaor surface apd an. exterior
cur Tace, DuPuBERCRP el heddhr vt R Sinjeart to Do RRERBTve DheSE T o
surface further conprises a longitudinal flat surface integrally forned

therein. 10. A nethod for preparing an anti-theft paper roll, conprising:
manuf act Wi ng A pepsreclbnore comipriking agetlowsylindardaving pn caferter suhacpapkean rol |,

AR T R R R R T
circul ar Mphed dﬂ)ﬁlﬁi’isésf@bﬁgi,tudiﬂﬁtﬂéﬁﬁﬁfa\é’@iirﬁ@grﬁﬂ"y fpe8 theteig. core wal l, and

wherein the exterior surface further conprises a longitudinal flat surface
integrally forned therein; selecting an el ectronic sensor, wherein the

sensor produceg _a detectabl e signal . and rein the sensor conprises an
upper sur@é\ce ‘g%‘eﬂéoedlt%ﬁgrrep%rf’gfaarg@% %ﬁgpa%micﬁmtpﬁlém i mensi ons of the
sensor do not @xagedutinis €2¢ basPaich Peher i WBIRRI t0 HRoddke tHtpabbatoliswhemie of
the core; affixing the | ower surface of the sensor to the flat portion of
the exterior surfacheggre iy hbolioyy eylindercoprisinganintsiior e fasdesing acigiir xed
to the core, the |ogg %81%1&1%{%3}1&‘ HRefY .sﬁyfagé‘ﬁﬁ/irga&i 15559 GBS epOt
exceed the circul ar outside dianeter i mensi on the exterior surtace of
t he core; sel ecti nghetweasml witlch saticagisracdrowaih, gpdpeterain i exgerimchifiee, wherein

the rod has an outside dianeter, | ess.t the inside_dianeter of the core,
and wherein the hoﬁ%mgweapéw?%a Hoaala%camg syrfage iiestp by forpsd dhareiigh t he

hol | ow regi on s%iec‘éiﬂ%gn ﬁl@ét?oni(t, $enB& WhEreg‘l BB of HRIRARS defRiD1d ﬁ%a@,%@ when

t he paper w ndi ng chine 1s activated; and wnding the paper onto the

core with the senswhemirf thg echsohesaproses ad uppkin sunfaeland addéwert surfacd, @nd wher ei n

the difference between.the outside g aneter .of the ‘*240 adi n%ro .and the
t?’%o’@ P28

i nsi de di aneter of “PREILEP FIPERSINS of Hig;seR50] §0 pRLFKCe g
PCT/ US01/ 48849 dimensions of the flat surface of the core;

affixing the lower surface of the sensor to the flat portion of the exterior surface of
the core, and wherein when the sensor is affixed to the core, the location of
the upper surface of the sensor does not exceed the circular outside diameter
dimension of the exterior surface of the core;

selecting a solid loading rod of a paper winding machine, wherein the rod has an
outside diameter less than the inside diameter of the core, and wherein the
hollow core is loaded onto the loading rod through the hollow region of the
core, to permit winding the paper onto the core when the paper winding
machine is activated; and

winding the paper onto the core with the sensor affixed thereto.

11. The method of claim 10, wherein the difference between the outside diameter of the

loading rod and the inside diameter of the core is at least 1/16 inch.
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12. The method of claim 10, wherein the |ower surface of the sensor fu ther
conprises an adhesive layer. 13. The nethod of claim 10, further

conpri si woapgi ng a | ayer of adhesive between the | owePCBURIIABE19f t he
sensor and the flat portion of the exterior surface of the core. 14. An

el ect r onil@. ar tTheimetbod oglaimaHy avhepein the lpwer pirigeeet tha gengop BPEET FURPIIFES om

t heft, sl ng: nmeans for generating an electronic signal froma sensor
at a sel %@{5@%&%{@% eérhcy, wherein the sensor is affixed to the paper roll;
and neans for detecting the signal generated by the sensor when the sensor
isinthe_ proximty of a detection zone;, 15. The syste f claiml4,
wher ei n tlde pa;B@rm‘?%PCﬁ of@wipr 1 & diarther comprisigg aPRiBES lﬁyetrr?g] ag}éeéW§ tWenaf £ i xed
to the Cgﬁ@lov&;'eisur-ﬁh% QTBI.{Iﬁets%H%o?fan&h@ tkgrtiowlﬁ?é egﬁt&%rnﬁ Fﬁﬁﬁ@e Jend gk, conpri ses
an exterior surface wt a flat surtface integrally fornmed thereon, and
wherein the system further conprises affixing the sensor to the flat
surface of the core. 17. The s emof claim1l4, . wherein the si I

acti vat esi4an d‘ﬁ%?i??tr‘lré‘? a“f‘ﬁgsél sefl ©FY ST {9hPL ?CW@Pﬁf{Oﬁﬂﬁ%{Pﬁ%i s at

| east ong, ﬁgﬁijsgjrge indicator, visual indicator, silent alarmhaving a
renot e ingl ator, or activation of a physical blocking neans, and

combi nat i ons trheamsdbr geheratiiig en slgstrame signallfeinmre $hsontter ssiastadecqabagym i s
recogni zed at a renote .I(% ation.. 2 %’he s&stem f %I aim17, wherein the
alarmis recogni zed BEERITREIENEY 1§ ARG {LLE; 8?16”9]8’1‘@ 21

means for detecting the signal generated by the sensor when the sensor is in the

proximity of a detection zone;

15.  The system of claim 14, wherein the paper roll comprises a core, and wherein the

sensor is affixed to the core.

16. The system of claim 15, wherein the core further comprises an exterior surface with
a flat surface integrally formed thereon, and wherein the system further comprises affixing

the sensor to the flat surface of the core.
17. The system of claim 14, wherein the signal activates an alarm.
18. The system of claim 17, wherein the alarm is at least one audible indicator, visual

indicator, silent alarm having a remote indicator, or activation of a physical blocking means,

and combinations thereof.

19.  The system of claim 17, wherein the alarm is recognized at a remote location.
20.  The system of claim 17, wherein the alarm is recognized proximal to the detection
zone.
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