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WD 2004/ 097456 PCT/ US2004/ 012966 SYSTEMS AND METHODS

FOR A PORTABLE WALK- THROUGH METAL DETECTOR
WEROSBYREFERENCES TO RELATED APPLI CATI ONS 5 [ 0PO1/{SI0h4/612966

application clains priority of Application Nos.

60/ 466, 839, filed 04/29/2003; 10/813,288, filed
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Meta} Betactos anbMethedy rliirle disglorure iy ksighty 1neqrapratrdheesin by gifgrence for

all urretstcmd wi th i nterchangeabl e sensor panels and ot her
PUPTGet ural nenbers that can be qui ckly assenbl ed, or

di sassenbl ed and transported. 2. Description of the
Prior Art 25 [0005] Wal k through netal detectors have

been %?Aﬁmﬁf &se?bqugmm f@'erwENﬁst; Moo fﬂmﬂjﬁkalh

detectors are conprised of netal detectors used in the
pur sui FEDERATS30SRONSOREID RESEAR @ OR DEVELEIPMENT

ers ing to gain access to a specific area.
WOOﬁheggﬁsd%%tm#g even nore inportant given today's

security conscious climte. W 2004/ 097456

PCT/ US2004/ 012966 [0006] The main problemwth
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AN PREGR AN DISITNG APPENDIERUBNMATTERIGN A 6OMRACTDISK.
detectors is that they require additional equipnent to
[0003a kNOThARPRKEABEE  Anot her probl em with conventi onal

wal k through netal detectors is the power consunption
5 of the electronic systemlimts the detectors
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1. Field of the Invention

[0004] The present invention relates generally to walk through metal detectors for security
applications and more specifically it relates to a portable walk through metal detector and
method with interchangeable sensor panels and other structural members that can be quickly

assembled, or disassembled and transported.
2. Description of the Prior Art

[0005] Walk through metal detectors have been in use for years. Typically, walk through
metal detectors are comprised of metal detectors used in the pursuit of discovering metal
objects carried by persons attempting to gain access to a specific area. These devices are

even more important given today's security conscious climate.
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than a few hours, requiring AC power to be accessible

for either operation, or frequent battery recharging.
WO 0@a69745%i | e t hese devi ces may be suitabl e fopCt/182004/012966

particul ar purpose to which they address, they are

ot_.as suitahle a ortabl e k t
100063et7él&18?mwr@ﬁerfowﬁh‘f%§ Lgyﬁ%aa avetag Qﬁ@?tgrsa}ﬁ that they are
heavyPdd¥edi A48 My vRlo Uﬁmrlécatlbﬁst &%ﬁh&%r&ﬂlérﬁk’blﬂl conventional walk

assenbl ed, or disassenbled and transported. The main
through nistad detattors is drav ey ireqvate additienaltequipgtentist rapke them mobile.

det egtors .j,n port abl I Q i.s .that .the
AnotfiE LG it PEn P CuRR By 5L BT b Rl EbShounption
of thefzﬂé&lroald WsteGOIMMRS tHe ARk tor®Atalityde bp&raRIffom B dattéry3berct 8 more
big to fit in an autonobile. Thus, they require

than zfet hqushaequerng penpwer & bracsessiilerfarsihercopeption, or frequent

roblemis the 15 power consunption of the
baﬁmgqghgﬁ%ﬁgc systemlimts the detectors ability to

te froma battery source for nore than a fe
l0007ﬂmuW§ﬂe these P‘?‘fl?F‘é gy beowiable fondhe prigular pyrgosedp \@vvﬁq@ﬁy

addreroﬁ{e?rtdré)Hot {t&b@&b’fé‘{mr@ﬁié Fhlk tﬁr%ﬁ Fla detetbMVRRY OF
THE T NVENTI n view of thé foregolng

intercarsgrdblastizpe paneﬂﬁrmdsnherlstrutthml lmmhersttilgte&n b quizkky assembled, or

dsas B PR 1SS SO R ES R 1 R et
detecfohsr ﬁ%ﬁaﬁkta@bh&%ﬁ@isqnat%éyfwﬁéat@%a Jderpieslt fabl O various
wherein the same may be utilized for rapid assenbl

locations. oﬁﬁg@s@b/nmmeahwal meted ﬁgﬁectorSApmwar@tm blg to fitig an automobile.
esent. FOVI det ec st em t hat
s A7 AR RF0Gnar B BoREntE e s B ARUECARYT B dRtnigm i he
powet EshsHRHESS bf the @fectrbait ts%tMn ﬂlﬂﬁﬁ&h@@et&ﬁoﬂ Tﬁbﬂi\tﬁltd &ferte AOm a
power source by providing a_ load duty circle, transmt

batterysopge St rapiechin a fedt hourp spquitingeA Gaorver kt bransessiblafor cither
opmaq85q5§g F%ﬁ%%t8¥q&ﬂg§%é$n energy efficient detection

pur pose of the present
|nvent|on which will be described subsequently in

570 % T oo DB, e e
d h
000" ENERF AR5 B B U o SRRt v

metalld@€détdrs héw pra3eny if e pHvr artyih lordsBiitdHgdhtioR pedvidiataatinowalk
with portable construction which js not ant|C| pat ed,

through-mgtal deteefigy With Portably genstragtionwhergiarthe paime gy be uv@ced for rapid
O
assen‘gl\g)?fkyr gﬁsr OUQWFQ‘{“%%@? L Add ﬁgnalgry ];]h%ﬂ% ﬁgflt &R rﬁ?&w&és a

ctors, one or
detectiombyisteat thanopetriitef fonfa. relbﬁ(ébl@]on'ﬁq;eabd af time lwithout ﬁne necessity of
present invent| Rfoadl rovj des duI? ) )
batter\xéquafgﬁq;@ng %éq C power source by providing a [oad duty circle, transmit
pulse circuit for a portable walk through metal detector that provides an energy efficient

detection system.

[0009] The general purpose of the present invention, which will be described subsequently
in greater detail, is to provide a new walk through metal detector with portable construction
that has many of the advantages of the walk through metal detectors mentioned heretofore
and many novel features that result in a new portable walk through metal detector with

portable construction which is not anticipated, rendered obvious, suggested, or even implied
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detector conprising a plurality of separate sensor
panel s electrically coupled to each other 5 and
w@eooangass one above the other al ong two separ aPEr/E5188012966
to formtwo side walls and a top cross-nenber that
es each .si a fSdny Q;%i%hblﬁ%@n
by anyrﬂgﬂ@%)rlci) allsc tlgr%aﬁ‘@knﬁtatl Eétgétgtgsugkﬁeéa al?%e %)ﬁ firdn d ot
thereof. 0011] I\/bre partl cularly the present invention
conprises two structural base nenbers to anchor an
ar ﬁ‘bQﬁ | dr&viddthbdRAGwARABOUgh metal
[0010] ﬁ”g;ﬁﬁ}{m%{i’lﬁn&gpﬁgenﬁ OS| deﬂIJ I s of the archway a%e
detectmmﬁrhntgwbluamy af seppatersosor mﬂtﬂeerleqtncqllon aguplad to each other
support the

and aroBRE] SR BOVA ISP EG VB BHAFHE SR oo VD Qe G and a op

cross-PEABBGha %Q?é@ @ siBahdnaprrfaaslyf atiédsnaise bRe hﬁ:ﬁlﬁer isgrevided
nounting o he sensor panels, rechargeable batteries

that 1stcou1pied)tut<hestdhwaki§,tstem power source, and electronic
connectors to pass signals fromthe base section to
[001 1]ad11de‘r@ BhrtiR BRAAY thFESING invEitors@ngisepavieitaicnsltiasd members to

housi ng to provide structure_ for the sensar, c leg
anchoaatrdareh‘écx eonprissd ofBp sidewalls, matinla saserRnelsyith WE’& f

st PR A EHB DB 2B DR 0o Ao

walls 6f the Hich$val O Thé basedgerhibees carisist ef(a:hcbta;tngdn poovidocqntapt ®dth the
the received sig color LED

t et
ground.Taedbab Gpldhadyeacs dndohiing o ouneg A Sfspppancts
, SR8 @RcRbnik RbSfors t
reChargé&ggﬁag&et ?g)tu&&{”flhe dsg&;ct or arsgiﬁgv?ay, ang ellnect roni és 0 P
signal® roftothe baiamesﬂdrﬂopdme@sgms&t parfelso i ftetsensos pewals gensist of »
adj acent, sectio The top.cross- nenber |
housingiadiraidt STeBith Lot fhe SSIcTRLlS PRE SRR efi i ieﬁfdevare and
ﬁttlngg'?&fb@ﬁité@ h}dﬂﬂ{lﬁg’\@f KRR pafnblstahﬂ'ﬂﬁ other §taktlraltrdédbers, sensor coil
unting of the sensor Eane s, electronic circuits to
wmdlmgsovhecteomh eirgratstt@ provggedbe eyl W@ltéﬁort L0 PEQCEPS @etr@@tweé ignals,

multi \‘K%]Pﬁ EEP tallrﬁtJ %ﬁd?% ésf) ;;’I)ts Ut df emlﬁamg %8 }5}1&?' onaF W5 &tect the

preserﬁ':'e 2R4 SYoedd PeRbRCdsSIAL ﬂu@@g‘lﬂﬁé Hetestot srchasy aad gleatrsnic
from25 the to sectl on to adjacent sensor panels. In
conneglgt tOipasS Sighas E FHsarRspeldP agiogent gecdions. Parjopicioss member

conmﬁ%% arto rursr}é“lfg Hgﬁ Yha %@oﬂ'tﬁ@%ﬁﬁm i afdRivhy thidhaRivhl Ha.rdVVare and

structures to support
fittingk e fARilgE nicRimAtieg Sf the Gexikat pdmlsaelectmiam ciecuifs ttdn ptm'&ie the master

aspect of the present inventi t he, portabl e
processHIEGRIghe Ml CeHARGUS™ P S P B Erguaethe user with an

eghdWe ARAR MM RS td bR signals fi
mterf%gqu%f% p%ﬁggdggl%ggﬁ%grs\?m&?h&ano% her as pe%t of ? signals from
the top s&sientto adjacent samsor palnelspbsaddlmn tife tep ctpss-member prov1des a

e AR S SO i B GRS gt and sackin
stmct&%%gl%?aé%epﬂérmg&gmz%e [0014] In accordance

urther aspect of the present invention, the

[0012?0rIB aackz)(lzo?'dancle %vith one aspect of the present invention, the portable walk through

metal detector includes interchangeable sensor panels, not restricted by assembly position.

[0013] In accordance with another aspect of the present invention, the position of each

interchangeable sensor panel is automatically identified by the main system processor.
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through netal detector includes nulti-color LEDs for

each detection zone that indicates target presence
waea4neldsd | ve size. [0015] In accordance wi th BEL/US2004/012966

anot her aspect of the present invention, the sensor

papel s have. - ' UGAK
oot Sl s A Lo P Rt i et
through MGl teatos ivdydes 10H1-6plor hEDsdor ehah detevsiarhzame fthat rtigates target

aspect of the present invention, the netal detector is
presenpgandyrelgdiye l§epr oof package that facilitates outdoor

use. [0017] In accordance with yet another aspect of
[0015]t hén guceriante with gattdnother adpectyditheapriesenhirvintiorng therfieatay fpanels

nave vapauH S BIFHG SERNTBOUS VBUrab chag SO P R ot the

walktﬂfo‘ﬁgﬁﬁfchwa .enti on al so provides a netal detection
circult that includes a power source. At |east one

[0016]22%2;&19%{?%%\% i%ll . Ittl%‘érséﬂeeelg? &t t'h'? f)?elsl:r?{ iﬁ&e&’lﬂ}ﬁﬂhé fhel l@e;/tector is in

_ nsnit corl” is electrica
a weathOHRd SDatiagk Mieat FAGANERS bhdbocisecui t. At | east one
receiver coil is 15 provided along with an anplifier

o.be electricall I Osef; j le walk
0017} i Eoclr Bl MR gL il 8 O P AR Rllof Ty porle
throughifetal ddt@tdd dpetatesdtont an bplicnatbaat pavealsysers callomang eantinuous
the integrator. Afilter is electrically coupled to
outdo@rritsags-ack/ hol d circuit and an output. [0019] In
accordance with one aspect of the present invention,
[0018] h@hkipkdsent ingerdiobalsd pacdddsia metal det¢ation gjrcuihthatimshidans gower

w t h anot her aspect. of .t he .present i [ :
sy A e RrE e BgF 4l PGBy By e wite
transn’?iﬁ EGVisteleckRART Lolpledfrie Gansmsitted diftult. fAtNédsesneaspsedr cofl is

t he present |nvent|on, the.CIrCUIt COHE%ISQS twp .
providedabongawitlc e hmplfieriio bt eleetrically pquples igithgirepejvenfoil. An integrator

e SEB gROR g PHECLRBER R PPt o e

integrétof.C Ai filter QTR LSRN dduplied & the taglehokdryrciiis andamoutpaput
resi stor, an op-anp, an |ntegrator capaC|tor, and a

5 .C- Ms,SPDT .sw . L Si
o019 TR PR A O A gy e
Thus, the present invention provides a podul ar . .
[0020)a (IR 2690 dansh “ﬁ@taélpth&é?sé’é?td}r} the RFRssOE NVARHOP: ﬁ}earaé‘ﬂ'nt%?r grewt

compggq%%:&g%&a%gﬁg{m@@nel s electrically coupled to each

arranged one above the other along two
separate sides to.formt i.de walls and a,t .
[00213 ThraRensrlanch 3t Rl of ket ) o EPare 3Bt Sforises

Aol cARGabPRERCHR hfedRb e deslifidpat is 4 WO
two ré2" R e R R PRt sl

[0022] In accordance with yet another aspect of the present invention, the track/hold circuit
comprises a first stage comprising an input resistor, an op-amp, an integrator capacitor, and a
C-Mos SPDT switch, and a second stage comprising two passive RC filters and an op-amp
buffer.

[0023] Thus, the present invention provides a modular walk-through metal detector
comprising a plurality of separate sensor panels electrically coupled to each other and
arranged one above the other along two separate sides to form two side walls and a top cross-

member that engages each side wall. Preferably, at least one base member is provided that is
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coupled to the sidewalls. Each sensor panel includes a
portion of a netal detection circuit as described
w@bwnme9y7456 €., sone of the panels include a traPenis1084/012966
portion of the circuit while other panels i nclude a
coupl%& @@th\é%ide%[lg ' Eﬁ‘chosfenw??aﬁél fifdthdes a G ﬁt'afjc?e\@@étilon \cftcuit as
made up of transmtter panels whi
descritied @hayd, i.ts somaclef thp pafiels mcbudv artransmdtet ﬁ@ﬂtmh of &feenlnsult Wvhile
0] ef ore exp | ai_ni ng east_one enpodi nent
°ther5)ﬁ‘é§f LR?E AgreqeT &8{%“10 t}i?et cifegrt gfhs% ong sifepat soma %‘é& of
transthiRr bAeNivhRe the Dt kidevall isSladeup 6&6@&99& of ﬁEﬂthBr f)é}lefshe
details of construction and to the arrangerren

[00243heBx?fﬁ %}5 1§g 31 eas][ct ﬁ)rgé gxp Odlhlggt gf?th% g}v\\lnﬁn df?taillslt 1S to be

undelsmpd lnlhae tlaf inodéidh iendtQihhirelIth $ts aﬁp“hcﬂﬁolbﬁi t'hg d@{faﬁ§ bf &dtruction and
npl enmgnted i n vari ous way Al so, is to be

to them%‘ég%r{‘%%l of Wstcomﬁ@nem %5 @élhdgyheaf@aowa @smmmnwgyllustrated in
r escrl
e AT 555, e RN L R e
impleawotedph vatiomsnvaysf Atl:tns 1tabm/bb mdrstc&idahﬂdhapmﬁ&foﬁog@fanﬂ he
i nyenti on may

r.esent t on, resent
termif S Phalop it Birkinviss fo hq REposapEdta droeicacog dhad meigbe

regardjerdaa\éﬂlm%in attention being called to the fact,
however, %hat the drawings are illustrative onl y, and

[00251 onst i’ﬁ i ﬁfnﬁna%/‘)rfgﬁee%[’a V%ﬁ“gﬁﬁ%%%%%fog&?e@es?ménvenﬁon’ the

preseRANNNGD IﬂaQQ%Q}nB&Idthl thedbhR ilkBhRatS thefa%@érﬂﬁﬁﬁll awings,
att endant. advant ages of the present invention I
attentiop hstrg galleq i tgﬁ dioxicser, that theelraysings uggkbm@@tlb@omle,rand that

chm@?&%@gﬁ%ﬁﬁ%\@g{ga&ﬂg‘gﬁ& ggr{sﬁ,q%(gl 1ll]lu%}r opj unction with the

acco %€ ref erence
characters designate the same or simlar parts
t hroughout the several views, and wher ei n: [0027]

Figure 1 is i ough net al
detector ful 1?‘1}?%1?%5%%‘3}12%TI@)}F%% P I gures a and 2b
[0026}r & agiomg pthesolgcts, fpﬂuﬁe&lahchat‘tmlkiknttaﬁwam@ges € thel prekeheigt eftion
di sassenbl ed an ad r tra port;. 25 [0029]
will bfogi Y gnraled s Bieshane e R Aightongiersel in
conjm%ﬂi@hwillﬁﬂt%le 2SSy ?'@l?alwmg:{ @1@ h'ﬁk@ Féf@reﬂ]cé Elllafi’ac%r@g%%ﬂate

one enbodi nent base ne gur es
the samg @r Sinilar paxds teoughsutche sverad niwd; amtmhnéma top nmenber;
[0032] Figures 6a and 6b are bl ock di agrans of one

[0027E MFoglirerenid a ﬂfaFiahﬁglﬁegi)drta‘B[e Wil threGel Mefal d@t@&é%ll@%ﬁ%k’nbled

circuits, coi connector systens, respective

[0028120 FE)%Q FEnt ﬁg% tral?e Eiﬁg?dgﬁ 3 8tSC 91' %Qa%lgg%%?ﬁhonq%a\/%tecmr

disass@fibléd @8d 4=y BE&TitddSpaf)4/ 01296 6

[0029] Figures 3a and 3b are diagrams of one embodiment of an individual sensor panel;
[0030] Figure 4 is a diagram of one embodiment of a base member;
[0031] Figures 5a and 5b are diagrams of one embodiment of a top member;

[0032] Figures 6a and 6b are block diagrams of one embodiment of transmitter and receiver

sensor panel circuits, coils, and connector systems, respectively;

[0033] Figure 7 is a block diagram of one embodiment of the metal detection system;
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[0034] Figure 8 is a detailed block diagramof the | ow
duty cycle, detection circuit; and [0035] Figure 9 is
wowrwehorss di agram of the | ow duty cycle, detecP@DNS2004/012966

circuit. DESCRI PTI ON OF PREFERRED EXEMPLARY

NTS 6] JFurnin d oy e
[0034]d'rvgﬁuﬁeg 1 a}(}{:%e}?%gﬁ clsklcpr?g Qg tl}ee\rl\«eNn(gle)‘; ‘E‘)ﬁar g\é% o At and
denote simlar elenents throughout the several views,

[0035); hEigare Aistweyeforqudiagram ofithe fosy gty cygledetackpr GfiTret al
detector and nmethod with portable construction wherein
the sane can be utilized for rapid assenbly, or

St oprsenr RN o BRERRRkep Rk ER T A K Fan Ry fers

[0036]';u lT?ﬁ\hH{)/fn&@ '&é&ﬁ 9%1? ke th\é" cfrzt\m‘ﬁ’@i GRWhi® sihflfSefebericb @hdifcters

ar e contructe atop cross-nenber to
denotq giinilan¢lementp mougholuetm/abvqalo»ﬂewsq ¢he aérraelmafygurqméluﬁ%%a walk

TR S R
utlllzeﬁe}&' tapidls SenMBIYNBrl disRinbl Sn @4 BP6rt RAiich Sompr@:&b af g/ﬁahh&:tural
teries to Er ovi de the Sést em power source,

base mw: orangherdhearshyey, mdtiplgsenser ganelswith BHhich the SIGS%%f the
archwgg %rtgl cg)gstgfctegdlﬂ aFs po cF s@‘ch%mpég@ oi% a.rchﬁl ?SH%’J ym@ﬂ the

ousl g O provi ture or the

archw8fNTR¢ base inheéntRdicRsBE O Didusing tﬁ@ﬂh&m mkachwrtﬂ\bhfr groamd)
fittings to facilitate .  nounting of adjacent panels
mechaniea) BirdRrscndaiiHngs 0 feaili BierBRISIE O HESen T Ppn ﬁaqhﬁggfable

8l rom
batterltes - Jogﬂl Qhet ﬁ}s{e e]!éck?er sQuikdE, %’d%ﬁ:c{rgﬁc %Bhﬁecﬁfgﬁotﬁé%é §9ndl§ fro

Cess signhal’s, t1-co .
the baﬁ@fe@ﬁt)n toulljashidensorpanels. Dhe $emﬁ<|irq1aﬂds eonsigt |0ﬁ g hawsing to provide

phot o, di odes to detect the nd s . of -
structyge fardhe SEResTally ApAFBEERNIEH ShegBerueAl G o el tiggyo facilitate
mounﬁllé%&ilE dPeht QE %ﬁ%@f §tht31°stﬁféﬁﬁalsrh&ﬁ@ér§ sgﬁ)soi ESiMwiktEngs, electronic

sor - pan to adj acent sections. The top
circuisto psoviderthe coit cmsuasm onto prodestitic mg:et\@d S}gmah mpHi-color LED

S ort the e arc njc har. dwar e
arge SRR ok el 5 BN B A BREEHR R seca
of perBiHPaSsing ﬂh?&.{g'hQﬁlé Get&dtbCastRwayt andélestidige EdiRedBE!t6 hass signals
processing of the netal detection system i nput and

from thasgnsor pangl toeasdjacenteetionge Thiéonrsess-mpmberonsisis of p jeusing to

join apait e Fpt it BRI h B ol B0 B O

mounfifl} SR Eerﬁ@ﬂﬁﬁfelspalﬁahﬁnc tifcuitd € priodhile théﬁmaiteqcprocessmg of the
cross-nenber provides a vehicle pl atformfoﬁ MoV ngfaaf
metal dFiaRASYSICET IR EndpetAUeICes forprade s Usst Withan anterigtg for

cone NS ) BSOS s SRS o

sectiofl @ edjhcnt §¢he)r panek e frakdditiom cheudp sross-menihes pravuteb arvehicle
and 12 atop.c oss

platfol @dp%ﬁe)a dispsseaidymt wh g‘gﬁéfl&’]ﬂ%ﬁ gﬂ%‘ & a5 eling

structin'és d ﬁ\#@&it%he Hh& hkds.sensor panels (14 and 17) are

'y nmounted and fastened to each respective

0037B aﬁl& E@bﬁsgééﬂépyoﬁﬁ%ﬁ%wg&k{% \iggxl Y olgdeete\r%'teb 16)%?efe§a%i&§%cludes

two bSde8fdhb&ia |1 1CHANSY,d 9P chdss-fReebeds13), and in this embodlment, six sensor

panels (14 - 19), as shown in figure 1. The lower sensor panels (14 and 17) are mechanically

mounted and fastened to each respective base member (11 and 12). In addition, when the

sensor panel is properly mounted to the base member, an electrical connection is made as
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6 WO 2004/ 097456 PCT/ US2004/ 012966 well, allow ng
signals to pass between each respective nenber. The

wo ome9Eensor panels are al so nechani cal |y nopeit/es2oa410i2966
fastened to m ddl e sensor panels (15 and 18), again

ovi din elec i cal connection for.sigpals to SS
well, floiesietals 19 BH ORI CAHETRCHNT eS| R dRupCseRst panels are
also n?écﬁﬁné@lé}‘}g@ﬁxﬁ@d ing fARERdded nﬁﬁglefsél%"o? B@rﬂ:lst @Q54R8¢% 8? , 28418 PFoviding

anel s and 19), again 5 providing electrica
electrmemmocqtm fbevgmémtoemehfromsp@anr\t@ membersr Therniddld sensor panels

are aljo ot Ris S R n R RS e o EFIRSY oo o T L 20

providihg@letirieal conREdtiRE betiteh @byt Epdcti®e neban dFigdB) the top cross-
respective upper panel. [0038] Those skilled in the

membgf {13)i§ meehsatsedy mounterand fastescd fo ?a@h@ppmﬁ@m PaRg) pyaviding an
d
B Bl SR S o
uld extend between .t he

Q erthm
10038 o sl RS ot Senarderniage ot Tee T dowen anpls ricbe tved as

desueh%‘f‘ﬁéecﬁ;@ nési%émﬁ’lf’}n@ép%nﬁhg up&i$itg %ﬂeﬁs@orﬁ%@ﬂ@'aﬁa&l@ e L1kew1se there
assenbl ed wal k through® netal detector. Additionall

may beloatyeonealyase member dsngf would eﬁt@pﬁ beyesn ﬂmtb@rszde yvabsot thw:emay be
none Gah BRIOR PSP e A1 HCCST SYG EHRST W ‘e DL ol diroueh

metal d&@}toaS AddiehalBy, ehepd Raf BE Bhé 6F moRMbP @rods HesdsmenDl ed
unit. 15 The top nenber contains built-in features

o ARG AT A A
displafyir@-the topacrosstragkiber 1 Bt dsaoletichsplatferm for movitesa ﬂl@assembled unit.

upport other nmenbers as the %’are pl aced qfon it for
The tqnlaﬁ@b%rrqon(wlwﬂﬁ -dyfeatirgs igelpding syheels (4% andsd2e8d gibaade (43).

o PSR TS, R0 R AR S s

providedac kegbooothemermbersas thay tteqildcad uponl &rfor (FAmp&d (detailed in figure
di sassenbl ed th f ast dt f

0 RS e e B

membel Aith ﬁw%@ﬁ%@ éd?:lsf (19U rl@ﬁst%’ke@%q t6-in B8 Qﬂ%@lﬁﬁ@ﬁdepaﬂ%

cont al ns enlng mechani sms on top (51) and bottom
disasse@Rledtunitg s atghefaq@m@p ¢ogethee ertranspornpyumstrapg4Pb  adj acent
nmenbers. Each panel al so possesses electrica

[0040§ OMMRGEROS p @delg 1B i HOWHR igufddBaand Bb. EhéideBsctdpanét@ntains
at the bottom éﬁé shown in figure 3b, to make proper
8

fastenngnmeehanisgys onHep nchotpmn 632)é0 erablepropergneshanisalimennting to

adJacénBE ﬁ%ﬁ{bgéqoéra%ﬁgg%é agg%g’ JDC%%F Syeg{rlcgfa%b% d&? ﬁhgﬁoﬁ ¥83), shown in

figurel 3af aida@ttho©bottom (Ligcdhotvarig ﬁgultefBEbt topasiseropdrroontbt fohéhe passing
of elebtéq{gf il ¢ sigasg gbﬁgrggmggﬂl tgéneéxbtmdl spla gélnrgpc%{ﬁgﬁ)aaggﬁgg ?rg?tzvotmlﬁtl color

L 54 RSBk B B AR e
assentblﬁdaugm displeyigtaeedcbredge ofithe pandka Enclopaneha s eordains either a pair of
mfrargda Eﬁb (?95 Soersaspa?rto p otog diodes (59b), to detect the presence and speed of
persons passing through the detector archway. Each of the sensor panels possess stacking
structures on the exterior of the housing (57 and 58) to enable each panel to be properly fitted
when the unit is fully disassembled and stacked for transport (refer to figure 2). Each of the

sensor panels in this embodiment (14 -19) is identical mechanically. Inside each sensor
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30 structures on the exterior of the housing (57 and
58) to enable each panel to be properly fitted when
wo bm4msrisse i s ful ly di sassenbl ed and stacked f oPCT/US2004/012966
transport (refer to figure 2). Each of the sensor
anelpghRelié trofictdetcetignhre itfl o bain t4
P ﬁephanipally. Insidgmgggﬁwééﬁgg%%%wg%F¥%8%f%é$Q§gbyﬁgums6a
and 6pdipcompigd/ 012966 panel, the el ectronic detection
systens, of which one enbodi nent is described by
[0041i gArbase iemband25i shown Gfifat Be Each 824 Herfbd? 358 FR&Ming
%1@% i.s shown in figure 4. Each base nmenber contains
mechpg %ﬁ%ln@’d 20 Enennblenpyoper meghanioal maunting &bthe sprsoppanel that rests
heal ' nsor, panel t rests 5
spon {5 TARA LR o D 21Dl i PSR ORECe? QY o eierede

contacidianthetpassif2af) eleatrombksegrialstizeweahathé base rhétiber A8d BASS! fifhel. Each
ctroniﬁ si gnal s bet ween the base nenber and

f el f
base 33%% AP hEchangeale baftery(24) contaiged wiskls, arechayra couwpton (25),
d alpVielifig ¥aeCRehisrk ) pRYidebhi 8 uni
ond aBSLBE el 07 8o PR et IR DR RERRL uit when
resting R @apaaeventsafatd.ty of the fully assenbl ed unit when
resting on an uneven surface. 10 [0042] The top
[0042¢ 1 O -6 Oloes-nedibr (13) FNAWANIIA fikhBY 5L 8nd 86, 2Pk BB mebMer contains
top nenber contains fastening mechanisnms (31- éﬁ% to
fastenggpeehapispisd s 1 13d keablel Praprameechanical mdvatiog pethesppacensor

1 . ppber al so possesses two

pancl Dk Ratth AR MUt BRIREDE . oSl R RRERS 5 Md 36) to

make popeacintiod fortthe ppaingiofigleofrorit igh#le d sndSfraidh&h §shed Shsor panel.
from each upper sensor panel The top nmenber contains

The tap memmper_copfagis agpuitiycalersntry HED 3 M n¢t;%ymz§g ebeiduenteothe
portat{l»‘é&&vﬁH{ thfb%gllf ?10‘9&9 rdt‘:épi!o?“)ﬂ)@}x g) r}%ﬂ&\%\%gg@;gﬁ&gfﬂ@ gr?é gzgter? fo whe {red

) procee green |1 ght
light),Ishgivn jn figire\tia. iThe piegerice ahd sizEbea pirgaenidicard by aZEED baderaph

arget .i s indicated by a LED bar graph (38), shown in
(38), Sﬁ*?ﬁﬁr‘%ﬁgwﬁ R ARl AFe st AFPRISisd s GvingtsE b presence of a

detect%ﬁ?{e‘é it 4 PHealk 85 ﬁl‘%ﬁ@dé\f(%fgs%jj _?_’Elgecéo%ﬂof gif tgg %let%%térh is®

speaker or plezo devi ce contr

accomgéishedtveith & keyrad €¥hpind 94D disphy §4®estpadh i0IRuresal Fhelop
in fi top 20 nenber

I spl.ay (40)., .shown. re 5 T ]
membfh SR Sii{Hhn (AR oaBine Hekisr T herd Ton Slome in Bevginge, and a
handle4@3), sE&Wivh figurt 58 U0 Prade ROHilRY. ( &30k |

i gLr o Bh o Brovi s mae mAGRy Rl fon ﬁ%ar%f‘ngss%{%%(‘” and
45) argsproyided te sunpert ofhiry measersasehelt av iptised tporsiti fpdransmirher
nmenbers as they are placed upon it for transport.
[0043][ 0048 pmBodinemboflimeedtronic Btabdeedtion @'[k;ﬁerﬁﬁ HowdthTeutedmba and
6b Ts%/gyt em.is shown in figures 6a and 6b. This T%Q%e of
- Thip Boe of flectraye systam & opiaingdriatids teisemsor Renekse idaferring to figure

6a, theRAMSMftter BREES (919 PiscBnddcBd§ i i LY UBle coil wi
circuit (6la) (.i sglgon?}egt e(} tarcl)%gir?@ﬁ}edéudg (l)ft/‘{éﬂa%@?}i)t‘ of ¢ coil will
be energizagl yghe jransmhie cicaiit towirdduch e nexpaetis ficdd whycH da@ cffeanasiat targets
. ¢l Ecuit, to.pr.od a magnetic fi whi ch can effect
in proxrlrxéltltglof %}}aercé)éltp gn a(l'llgigon, a pair of infrared ikl%s (59a) will provide infrared
beams to enable the detection and speed of objects passing between transmit and receive
panels. Referring to figure 6b, the receiver circuit (61b) is connected to a pair of inductive
coils of wire (62b). The coil pair will have an electronic signal induced in it when a magnetic
field, emanating from a metal target, is in proximity of the coil. A pair of photo diodes (59b)

detect the presence and speed of persons passing through the detector archway, by monitoring
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in proximty of the coil. In addition, a pair of

infrared LEDs (59a) will provide infrared beans to
weoablegrsshe detection and speed of obj ects pasBECTYS2004/012966

bet ween transnit and receive panels Referring to

infrareg SR 165 b ROE 360 er) 1B Blestitp et pedas Ol FRECHER e

multi-B8lof LWS'(SSE?‘MG I3 Bof tefikmater and tegBidkr $ensbicestems, signalseeea passed
a magnetic field, emanating froma nmetal target, is

to and fivorp thacirauityf one sensorpsnel tomneﬁlief adjpcephBembe %@yne@%)(ﬁ and
54). detect the presence and speed of persons passing

t hrough the detector archway, by nonitoring 8 WD

2004/ 097456 PCT/ US2004/ 012966. .infrare ms fromt
10044f ; dieStTi0E &t TGYiSt iR Iyl BSpian PoSs: eggpiopldhiefoonnictions
of the'n'?egh 96’1&1 GhedYs ;ngsubé'[}iﬁﬁdneﬁt@ @ thid-FEventioaoRe BVidedtn TR kéhsor panels

transm ter an recelver sensor systens S|gnals ar e
(referqras Saptire 3)carastdcl¢e|donpon e twise membersf(raferencsetigwe 4 ahed addttlonal

anot her ad ent ne by connectors nd 54
sensof D98 A RRR R COE T 1 % TR PRSP ae A prpeBfer
(refer@R@\Rurd $)8s BAYhEE &) the WpErGeMdE panel® joidfant REppBH the archway.
conponents and subco Eonents of this invention are

Each individual meTither iscnonnectestinainadjacens egrabes doth eqhanigylly W@th

S SSSES PRI VSRS SFRL RISl g rovics

mech#&ti & ktability,Had RS dledttondy cophélérs pidiadd apeledtamic sipmdd@ath to each
(reference figure 5) is attached to the upper sensor
membganel s to join and support the archway. 10 Each
i ndi vi dual nenber is connected to an adjacent nenber
[0045p otRefereinh antigadel 7y thevuletdtronfcaﬁt‘emoﬁn&tloamdf tbb ﬁ[anrr ccnm]bdny:nts and

wth el ectroni ¢ connect, The n
subcoptogupeel thiEHENIOBAFe St Thy reckaide it Saieatt L35 fettined inthe

base tﬁé}ﬂngé?g E!ﬂ{p%%ﬁ{ecb\b'\x@? f@hEMEG! H&E‘dtfbn%'y&@ﬁl MRLAbErdre88Acts for

Referring to figure 7, the electronic
each donheataoare esjuired o pHss thegpoverr rerowrdy enadeg, sind digitabsignals from
subco nent The

i.d
memERESTBRRTIoS O b5 YERS LORSEY B 5Bk TR o on e

left silEOPBE AraWiRP) sbqhiifd "RPVRhtatBlat E4 cﬁﬁﬁe%ltor(i@b@sétth@ﬁbcessary signals
system A nunber of contacts for each connector are

to eached] @herteansmtqmggulﬁ(él@omdesmhpdnm fignre, thy, tranganit coils (62a) will
be enegﬁ%ség a&%lglaﬁefr rc?r[:rl]futsm% rﬁpe ipph%q;'ﬁ?etr@g%ss n"#'l{é rﬁﬁg for the transmit

ure

pulseq ﬁf&@ﬁ\@olwd Byhtiie nh@f)borﬁtdﬂler O0), vitdcldilsovuseg la poetipn ¢fake "mi' lines to
contacts at each connector to pass the necessary

commyinifiatel Witlp gachpfdhg thansmilteiirepish Shportion of licse ey C@eflsa)be used
for adﬁ‘?’qsﬂﬁé %ﬁd Rﬁzquﬁ&tlog %g%gcthﬁrantsﬁﬁ rhé RS mlswﬁ% thémqggc”()ntroller (70)

energi ze e transmtter circuits at
to autampnmbllyndémlfy thmsnﬂih@f taah tnagpsmuter sérsot panek(ton, mlpidlesers

is controll mcro oIIe whi ch al so .
botton s ERemGgteCTAFPL (VR R fh AL g a1 s fpceiver
moduf‘@l%@at@é dﬁ&@lyta%ﬁfﬁmeta&&fwe@' rcuits. A portion of these

[ 1 nes can al'so be used

[0046] On the right side of figure 7, the receive chain uses "n" lines (and contacts between
members) to pass the necessary signals (power, ground, analog, and digital) to each of the
receiver circuits (61b). A portion of these lines can also be used for addressing and
identification of each receive module, allowing the microcontroller (70) to automatically

identify the position of each receiver sensor panel (top, middle, or bottom). As described in
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for addressing and identification of each transmt
nmodul e, allowi ng the mcrocontroller (70) 25 to
waoedenet4scal |y i dentify the position of each PCT/US2004/012966
transmtter sensor panel (top, middle, or bottonm). The
rared LE I
fgure o e et ebyr” 2o 02b L b s ALHRAZ B R el Lher?®
magndtit€ficdd El4@iing [fﬂ)@:*ﬂﬁ}ne@l objeet Blllgbltoxﬁnmetocrhe toitpure 7, the

receive chain uses "n" lines (and contacts between
[00471;‘a Ff"?l?sf s’i‘rgnaﬁ % pgé‘c‘e%séd e Pé%éfv@f Mr&uﬁtﬁ{' %)Sana REMERuni @f<ALD dhe
Igital) to each of 30 receiver

mlcroﬂontmlllbt S OQ 6Ihbdditienpthetphoto diedes Iﬁé@é Wllllﬁ]é@Ctﬁhera‘lhﬁ dnfiged beam

o 5 F b e Em e e SRR G e B htigh e
archwﬁ&'ta‘ﬁﬁﬁbhﬁqﬁinhdéte ﬂhijsecﬂttlhef Ml&&ﬁ)nﬁﬁﬂdzrtds Wbllofl"lﬁ:’:}ﬁéheﬁw:(ﬁ' a\/tafget
sensor panel (to m ddl e, or botton). As described

signalds wmﬂﬂbs@wm@euw@éﬁ@@ ba.bpiseack affgated mempefe In addition,
62 i

the mrcﬁ%ﬁet\égﬁqrg%)h\glrln(c %’21 an\gﬁdd#a;lgﬁef ?n Qghegk%ghg)oﬁgfﬁcg a |§1§g£‘l?§|rt_rgrr1ngth bar

graphdispeiyaB 8y leﬁ:Clhlcl‘@cohﬁo]]J&’rC(X(D)rWﬂlyalst(mmtrel theicblor of ﬂﬁéﬁ]ry LED (37)

This signal is processed by the recei it (?%K)
that ingaates RFLIRY elu g s defeetor (0E pEcTle b 1EP V{lhyl(he greepi
dd
e 0 g P B BB i
signaldai®etlifja ARtabsdgdtSs detedtad). Binatipthe hemd pi&%)sand@@ﬂh (4 ghows

the archway, and co icate this to.
the usgf tortBaghe Fl@,qeq:tgy onyQr qng % t iﬁt%cé(gﬁg’gmgf ?fgr ?%?, sensitivity

Yized
and vc?lllnlglreé% l%f ?‘hg ?%sgé&ﬁng%@esﬁﬁ?%&g%stt})g?{gg{oﬁ get&%poy(éﬁﬂthl% ize
personnet (teoagit the ubeof fagdyords.| | cause an audio aI ert in a

speaker (46), and a signal strength bar- graph display
[00481 38)s m'efﬁkforfgh GO0 e Bkd &fthis iNentibh Is tBE portabRlityfoBkhd Welk through

or of the entry LED ( %é) 10 that indicates activity

metalsheams prVldddé?ycBe‘tC@@hlmtw@f phisieahpné elegtrgal fegturgs) Refsgring to
ﬁguregl‘r9 T pg%slf:?l fh zﬁlére Oogit 85! gt;ect:oiz thgﬁ@g%d'é? E&%ﬁ)ﬁﬂg 1sathg %i’é{cﬁﬂg "d¥sign of
each intlBNHRlal menber. €d thik eﬁlbﬁéﬁrﬁﬁnt tthe giaé nienbdet ee pladad in the upright

Finally, the keypad (39) and LCD a40 al | ows he user
positip by glepking éa@en@ab@rfr% therbasg wp, agd geqging dhe Memaess gyith the
fastenﬁ’%ﬁ*&?ﬁﬁ sgrL O ?sx@m«lsqhe S50R) bel éébérﬂble@fbgld&’l urre

em can restrl ct access to detector

oo B SRSt 2o et SO0HEN L8 i)

and tl{epéfﬁﬁe gcy Fﬁﬁlbﬁ’lﬁr bﬁeﬁﬁ‘fo%ﬁ&&@aﬁéﬁ ¥n 8hy EiREn ‘!.Y@E ks ﬁé@é@ﬂ@h Each

ector provid onmbi nat T on of physi cal
individnal teinemitrstusak pm@mn@schamaélerwmiganybothm tepmsmit panel; likewise.
featur of this d ct RLAVI i des
cach AN et pane i e el GLR b Bte BEGHS PR, T grovides
for raﬁﬁ@&rmbli' Bf theistanaHRQMitBethusel thére id MEreBBiXHEH 6f &s€mbly position.
placed in the upright 20 position by stacking each
This EdmrﬁbJWSfmmmrcher theaygh the replagement of pRgPANEbARIGBBAL, Hinghthe

panels Qre completely modular.

[0050] Figures 1 and 3 show the sensor panel construction includes windowed cut outs (six
per panel in this embodiment), improving the portability of this invention by reducing the

weight of each panel. In addition, the windowed design provides less wind resistance and

10
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fasteni ng nechanisns. This allows the unit to be

assenbl ed rapidly. [0049] Additionally, each sensor
w@amelotasaisi ng is identical physically (refer por/ismos/e12966

3), and therefore, no particular ordering of sensor

prov1dFsh F\LS’sng grftg fHe s% r{k it tsecl:uﬂ scb%ﬁ{l to %@ﬁ% examlne the people

ransm sensor I'S I nterchang eab

being Wrdehe@BY tm;fbetabtermsmrbug}ameﬂal détedtmwl se. 25 each
i ndi vi dual receive panel is interchangeable with any

[0051] lf'ﬁ%er%ﬁ? éﬁt #3046l in fikfiteS R gg MEASE a fuBhed, ARhfheto6HRbEN that

I'ng unit, because there is no restriction
allowsqfortabﬁlﬁnhi outdos iehvicommenTsp irslugigorain drshextremgitempaspiairgs. For

t hrough, t he repl acenent . of. anel nec ary,

examplg R pSHOT SHaReE Sbivs Bt JoRGaist Pt FRGBao)

AB S/ﬁlﬁsﬁlﬁﬁaﬂs WUY sidvaibg abé Uﬁ_%cdg’hﬁ]&ki i) rmramtpr@remes and is
i ncl udes wi ndowed cut outs (siXx ger panel in this

sealedewrﬂnsjhm*ga)sketlsnﬁmg\gmg Ph@lqg@ﬁt@,),apql gregpembgrs (11, 12) are

prefergﬂ?% %{z]aitd% ﬁP thfﬁgﬂ%%gpglagadgona\f\@hg{r@%\a}p é @cﬂfbt %@&Fiocf)el sealed.

Since HRShiSt-paee caitidctbes éf@s&@&@/lﬁﬁﬂrﬂéﬂ@ tHeC hdsGRQb B 26 GGuter that keep
provides visibilit nto the standin

most caf seawptey oyt é}éﬁrﬁ?élp%gtlﬁthﬁ anit é?Yef‘élﬁétrHI%geﬂTnﬂ Cfa%‘&;ﬂl the igig; e
conne?cé%%r%z_a?se%ﬁ@%el%%gg :PSQ%? l?)lrﬁ f@@i}knﬁ%éﬁ %mnféﬂB@ﬁmg 8481t 8503 molded

own"intigure 1 is preferably
into the patig§@eds. EiR thuffl ¢y Teedy pxdemtgpraM_arhWateabt driengtain &bl getng to

I n outdoor _envirqonnent i nclu Jn rain and re .
the conlgpts @pd pRssEEY nqmgpgrqu psrig apce wﬁ élB}t)}S aSPQBEféEl and in operation.

cross-nmenber (13) is made frominjection nol ded
[0052]AB3/sRotedaaetionsty, ehe/\parialsthalsetsamludezatqngne anvbigropve type design

about JefTPeBAS bRk TREar BRGSO pPISpaN By e iR Fh gpraved
water gla%‘;’v H? RRET $hé él;cult;ﬁ)«vltﬁ[nethe B&%ﬁﬂh@ﬂo‘ﬂld‘@éjﬁnﬁﬁvé fEmeRtRe is

ycarbonate naterial, but do not need to be
encapm@tbdam seslantio préfectiinfrem-anamedistorsrthatdings éfs avay ingide the panels.

o e WL EV 8, B Lol B O
nothirg8h theth AsRQIRELEBHIre protdcien.r ah@pan'Elsemd(bamqméfefably include
areas thenselves (51,52) is preferably rlng gwg
drain holesin|therm ﬂngugiawmchwt@@fatm ereAny qthgravaterdhggdinds is way inside,
can drgfﬁg SPhis NG J’&Is{nleqﬁatriﬁésg cBﬁlS&%rllﬁs \ﬁ@ﬁ fyRd si@lﬂ&ﬁg Vgﬂer build up
FTving Tain to n

romgetting e contacts
insidep @h8 ibbitaties mi&aprbfemblp safaﬂenlrlr@msec b iHeamarhdaaturiet, aing thus, are not

assenbl ed an oper at | 00521 As pot ed
damaggdlbyiBeisiuge: ﬁr@a&aﬁa Ermipals g R 4o PR {RE Sfyed water to
effectﬂ’fe%‘ﬁ&tgl}{&ﬁ oBE3h@heyPard ?%f&rat) I?%\Fv @Rﬁ%é%@fl& t"ﬂfﬁpré‘i@h@d

but not conpletely bl ock he ingress of
batterspraymble typicarsmoll cgaft battegies suah. asTsorsele bitterieswi t hi n
the panels that could be sensitive to noisture is

[0053Fn%@§&k@5&ﬂlebtﬂr SRRLENS) fo? r&feﬁﬁ@g?i cale froMm teéry charger (not
noi sture that finds its way inside the panels. The

showrt)@s@"emblmepbdm@fleteaml e oxen Ths igteral epnfacts' spacing of the
chargeer i§ (S:(g ér%gtl atit & ne% ntop preSentt g%roenléﬁsi 6 & {f{/(ﬂpé%tem even if they do get

wet. Preferably, these sockets are cigarette lighter type sockets manufactured for use on

personal watercraft.

[0054] The battery charger is preferably a stand-alone device and is preferably built into a

sealed 'nema4 X' rated die cast aluminum box. The cabling going in and out is sealed with

11
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nothing in themthat requires noisture protection. The
panel s and bases preferably include 20 drain holes in

wo bmaeasough whi ch condensati on, or any ot her PGEUS2004/012966
that finds its way inside, <can drain. This helps

ensur.e t these,.c onents won'.t ha st a n
approff A e P RO SAE BT ns SRR ihieBRY Srld B " EndPldiha
circuitty'h&l iA8dpeRddiy ahd RediBduAt padsive@hd adhe ddfmﬁ sh@f €irduit protections.
amaged by noi sture. The batteries termnals are

The inggsnal rtmmsfynn@rds fc@mﬁa@ by all inprnaiena) agengies Sor safpty and is power

ctivel erably
imis 5 BEbb SR e R e s 2
nbl e typlcal snal craft, batteries such
10055} o Finadly i @sqsiaattt@qrw difestslichebhare JEmeeANEsTEr dsscpe] above
180 Dé%t ds a@ﬁe Bxgakﬁe %BJ thirdu Hmeft‘al l?l@{ekﬁﬁ ¥ha ?fh%&g?df be dhaled for
eTa I ncl udes a Integral sea cover.
rehablEh@enanbmr @ﬂierwmatthc ta¢d qeaginggeroperatuecs of lsamgef its stagdard
great that. it does not presen a robl em f.or 12 vol t
commgipial B0 CPmPOREY ey e ecoatsd Hovi st 4pls, sufhh gdlitfons, any

ttend%%?fa?or@ Wl ?écﬁ% 8bh€ shddahk Qvent YHP@ coRPERdnSs themselves can easily
manuf actured for use on 30 personal watercraft. [00541

withstdikstbage et thossheleged tempprabies: iy, the gmamyaa%beb@léﬁ.wém the
and is preferably built into a sealed 'nema4X rated
di e cast al um num box. The cabling going in and out is
sealed with 11 WD 2004/097456 PCT/ US2004/ 012966
[0056kp @emln&tceﬁgqra Rakdt 5 evidsnicthpi the modnlsr desigohtbe megibers allow

i nte I [
for the raald 1921 S ?—{ﬂglg ﬁﬁd ﬁrgxgég ﬁ acl)rf; ;ﬁhg gllgzgllﬁtg(ferpégn delgc"{lfe\%{éé%%erg Se%dlly stack
upon &op btheﬁ witbithé toprrﬁ)érﬁlﬁﬂrlfmang a"p'hmforrntfetrtlha bades s fthermnthe panels to

f I f fe
be stk Faatiien () inpiogn op e %%%d G0 B 8 i obrer o
e BB B B o >\ e

togethtenfoe rsmt;lmmgsaxrdaye dissmemblet uals amebe 81ed Begnatkesy location without
Fahrenheit, the rtabl e | kK through netal detector
requ“W&f EE’Q&alte&uH’én g‘l{é{f“f&ﬂﬂm%a i abl e operati on.
Gt herwi se, the rated operating tenperatures of sone of

[0057] t Orse aheotambleo@aihﬁrreu@ meilabéqtmﬁ@r ig phymgdly @atesnbied, apshown in

rne o b UT p SAEAE R PS g orpa rom 39

figure FAPisAREP @A the ldBROBELN.EThE ﬁlﬁbrecaﬁmltﬂonerhﬁltiatés hskHireet/ self—
storage at those el evated tenperatures. Thu t he

diagnqpig,rogpetoyensire|that all spambess g @ronstly funcsionige: g5l af this self

oo BRI B8 B AR P 0 i

accessttbaiﬁmeﬁc‘r‘eeﬁfmddul tBatialloes th'xrusaﬁriheﬂek of fﬁheletﬂreuw’mapesformance to be
readily stack . upon each othe p _menber . .

modifeg g SRR PP ATEGH YoHans Sbuidio et fletn o RECeSSiReistica

1nfom§vﬁloilx§s&ﬁ as ta%%ﬁ@codn‘fhr?ﬁ%? iy, Wikt doﬂ?ﬂlé’cﬁin@'f uSdr sefifigs or upon

eel’s and handl e on op nmenber (refer
power-up, the unit will begin detecting by providing exc1tat10n 51gnals to the transmitter

Sun.

coils, and monitoring both the receiver coil response and the status of the photo-receiver
diodes on the interior of the archway. A valid target signal is obtained when both a signal is
sensed by a receiver module, and an infrared beam has been broken by an object passing
through the archway. This valid target can be displayed in various ways. The LED bar-graph

(item 38 in figure 5b) can show signal strength of the received signal with multi-colored
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25

30

figure 5b) provide a self-contained transport

mechani sm The nenbers can be strapped together after
waet@ekdmages and the di sassenbl ed unit can be r oP¢BUS1004/012966

anot her | ocation without requiring additional

Lo B o e NRGROBL PRl OS0cRaRS 0, Rd ghe Te

multi-@%orIEIWMpairélon 24Ehfsidglofehelrectine ﬁe:toe @hm&tm(l&yrstiémboarﬁgure 3a)
operate_as .described next trol

can alsopevea] gf@pr@ i g)e grehwaygthe faégqtﬁp Hvef tefisda igle 1n%|rl I.ygilow in the
modulgnz&{e?ééqg Wy ae{arég'ﬂ s aét@ftf@lr)éﬁ{at teahles édeived| bl%Gt'F&ﬁb§ and the

to ensur t ha nbers are proper
LCD (f0)w@hiduplayghe Tipe of ekahicendifion.hiThess aflt-cokos L.E&; ealrs preferably

also regflaqi h!gg%/ grggegiréﬁégegmnals%&t g:uglcr)lg ggféegg% Eor%ﬁ) Cé)ﬁreg onldstg different
signal gﬁ:‘&%tﬁ 2{2& e&hin l’és fé@ﬁ E%Sta%u détmgde eltfw H&fhaﬂ&&t@@tt (Qité‘cted and

nce t 25 nodi f1 ed Egsuc as sensitivity to
red = lhrgega‘gst, de\mmltad)EPx:dferabld; the red GBPs ateaomerednr 1 dlcansabied is

detecteZ]: r%tgl gtthe BBGH sgsgt%:lp e(yfg Chf usstrw S@'Fferz{b gi Hgﬂtoﬁy if
multlpﬁoﬁﬁ’éts%tec{ Reowjedtt will begin detecting by providing
excltation signals to the transmtter coils, and

[0058]St g‘lt glcap%Pﬁat E }%hlenvggt(i:o% i¥%lso "Elgé a{bél'itg%? %Scﬁé&:ﬁﬁ? Ise?s@ m to

o-recelver on t

operat® Forta \@latikEljubyg peiodafitiche witlyeit tis rgoedsity sf bditeay r&el'iarg;h enan
both a signal 1s_30 sensedws)y a receiver nodul e

availabln AG ppweEPurssarhhp Aighasen)itpdes v Ay cxelepnsmit %%esci“i’?ﬁlt
descrl%ﬁnl 196#991 g&ethi% \P%?tﬁ@l\é wal P ol Ihgtai SR QRSr aﬁ%ﬁe&? efficient detection

ari ous ways. LED bar-graph™ (item 38
system nRéﬁegurgeto S cicxait tﬁdiukvdlsgrgmaalf ﬁgnreeﬁqgtdwth@f:ommon@oe wggeform

wi.th red 04/.09745
dingrap S B by JObH 1 B o t@aaa & °‘6“r““pﬁ“g£%?“%’r“ér?8‘r%t
respecglkffl?ml\ﬁ(ﬁe IsPedifi@yeUPRY a &ﬁﬂc}ﬁfg%leﬂ:@lt Qat HAHEs Ak ebil to 4 high
I -color LED pairs on each side of the receiver

currens Bvsl dum@thespenod ehmyvisBAigure 9a. f Pynimgsthg dlybackeperigd eefer to figure

| h h th
Sk ek ST Sl ooy
Refertin} 0 Tigube 8 théfdeive @@%al@@hﬁﬁb&ﬂmﬂ)’re&ﬁ%r JwiigdlRend L3, amphﬁed by

recei ver el ectronics, and the LCD ( Qd? can displ a
U2, andHben mmraiﬁd By &Bm Triaegtatss outpw@scé:am bycoreak/abeircuit (U4),

o 58 B 10D oy BLEP g BYGRL PRL08 5 o e

integratr Biréde€rcRMhe nékit Silﬂlbhr%t dyelghdsevet,ahe aackiple cirguicadtows a long
no target detected, yellow = small target det ect(ﬁ%
idle timadelorereedingoge thipngenlberabrgayntegsalsrEckisySIc to Fidtesh the

output- TR Fl Q@g@@@ téHl 14 providinghe %hﬁc‘skrehgth ‘3?5 ﬁ%&%l%g? ?xcnatlon

f egar ject' s size. The yel
level 4 raé‘faetlaxli) bfthe |pgiwtar cmisymedi by 40 eqmivztlelpl cenpmrwls wagte exatatian

obj ect . |t|c({y&?sp &thISI vent
syster S T o4 SHeE P e i et EBin 5an Ly Senrtd) (b g Lan 50%)
for a relatively long period of tinme wthout the
[0059h e s exgmpte, HutttaskApoldeciteait geeferablyrincludes a first stage that includes
an input resistor, an op-amp, an integrator capacitor, and a C-Mos SPDT switch, and a second
stage that includes two passive RC filters, another C-Mos switch, and an op-amp buffer.
Also as an example, the coil charge circuit preferably includes a power mosfet switch that

connects a voltage supply across the transmit coil. While this switch is on, the coil charges.

A high energy pulse is produced by the charged coil for a short period (for example,
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20

avai | abl e AC power source. The high anplitude, |ow

duty cycle, transmt pulse circuit described next
woredoe®o4bé s portabl e wal k through netal detectPCT/E82004/012966

energy efficient detection 15 system Referring to the

oo g BT L R Bt Lo, s o
becaustihe R61ed el ialtie éﬁmagetdroansimudvmd to chktapse qaickllyt rAahglnvloltage

coil, respectively. Mre specificall Ul is
zener di¢derqJamps the Up{tagqﬁ@plgmcgfégls&g@ &OETgY ;{L%seéo IQF(QVH& a controlled

5 f oWn(di/at fwmﬁ ﬁ:laaas the rate
s R AP b oy A o
of currfax@trchang&elhlaaxdnlaﬁ the vodtagd a@oss it he resul tant recei ved
signal is integrated (figure 9c). 20 Referring to
[0060]f ! 9‘1’1559 E‘%pré%ﬁt i‘iﬁ@rﬁio‘{ﬁ)rﬁlgé@d mbt%l ddﬁéﬂﬂﬁ)ﬁ@ﬂbﬂi& that porideen hlgh
an 3, anmplif K and then integ rat?
amphtbde LBv dﬂﬂyecycketeagnteatompubax whmc ﬂBO‘E%lBIY treegenpifivity of a high level

ircu d f r
excitatjqn vl e P resbity ot BN budeF syt AgBRuRARE The
recelvéftéﬁﬁaﬂitt pottidB collBdte S PEAMitions HRS@inafsatsulingg ﬁ&mtthsmimiveh@hort
I'e; "however, the track/hold circuit allows
duratmnd Iaeg¢ amplitodé excitatienpilsg and Zegs infe belgmodesiupag t %@E&&ly long
rate- érack cycle to refresh the 25 output. The
Chmgqﬁ&ﬂé PP hi s systen1|s provi di ng the S|gna

strength of a_ hi vol tage excitati a .. ..
[0061 r th wspest tq thé ag%me GO R 1S tgﬁ%é&ﬂﬁ?ﬁ%fhe suitability of
dlmenglﬁrrl]él rgl%ﬁ tﬁﬁéhr?sg%f; tgé] tnﬁ?(t?(gne B 1nIHﬁe KatidtRn9in size,

can be very snal

matenél@w}iapé EfSﬁn tfﬁﬁct’tlo&Qﬁz@i manhaﬁﬁ‘gjpev&aoa,mswm‘lp laed usep are deemed
track/ hold circuit I ncl.udes

readily gpparent and gladous{g op E)lﬂ{le #’lg d;fgl &buvg { iﬁlonal%ps to those

illustrdtftd ﬁ'lgtg@g%mﬁ | deQdribed MR sSeMéiatlSﬁ’ e Swintiedo W ehcampassed
secon O stage that includes two passive RC filters,

by thepnssehteinvédtivbs switch, and an op-anp buffer. Al so as
an exanple, the coil charge circuit preferably

[0062] NThedeste aho eMBE0IAPRIOhsiGttd adiillubtedtive onhneiths pﬂnc1ples of the

vol t age supply across the transmt coil. Wile th
inventiui. tRskthiess smee numerogs Modiisatiopssand changes wilk seadyy Oﬁ‘e}}ré‘é those

e B BP0 I e ot oemin

showrbdnardexdribeticdnd dcesrdirighy, aH eaitatds modifiretoratant eqaivalents may be
t urni ng the switch off. This occurs because the

resortesktoy adlirrg witkinithe soqBe ehike HENERR-| is al | oned to
col | apse quickly. A high voltage zener diode cl anps
the voltage anplitude of this high energy pulse to
provide a controlled energy release of the stored
field by the standard fornmula E= L (di/dt) which
relates the rate 5 of current change in a coil to the
vol tage across it. [0060] Thus, the present invention
provides a netal detection circuit that provides a
hi gh anplitude, |Iow duty cycle excitation pul se,
which allows for the sensitivity of a high Ievel
excitation signal with the power econony of a much
| oner energy excitation signal. The

14
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receiver circuit portion collects and conditions the
signals resulting fromthe relatively short 10

waloabndang | arge anplitude excitation pul se, aPdr/gem®e4/012966
in to hold node during the relatively long charge and

] pehi0dS.. [0061] Wth respect to the above
VVHAESé???%@%@ SILshen, it isto be realized that the

sui t abi| i ty AOhetafidtBiioh@ishit Ehgldignshi ps for the
parts of the invention, to include variations in size,
mat er i alpewvesimee; form function and manner of
operatipn, .assenbl v d u d [ ' )
appar ot asins Bkl S LSS hdnd Rlr yree:
al I equitvaseidcoil eleatricallsbdupiedito thdwdeast od tugismittet dirtuit;
the drawi ngs and descrjbed in the specification are

i nt end@dieasd operespvehyssed by the present invention.
[ 00621 o] BRPAHA dectti 40l [BLABR I Whe LPIGA DAL HERRR: BSIL.
illustrative only o the rinciples of the invertion.
Fur t hean irsegrater alecteicallyscauplbidfto detangpidieand changes wil |

readily occur. to those 20 skilled in the art, |t is
ot (oS PERNPIY Pt Slepgaiy R e nfogeiten:

const r YaifePBle AREalRP&uBId 8 theShHRIMMoRNGr AR 368 aR 8dspudnd
accordingly, all suitabl d

e nodifications an

equi valent s Ansiscuidn agaosdancewithglaima| Wherginthe filter is hdandpass
scope of the invention. 14 WD 2004/ 097456

PCT/ US2004/ 012966 WHAT IS CLAIMED IS: 1 1. A netal
detect BOn CiAr &tbult if acadkdanit@@ith chim | HeRdin SRUFGEMmiter dfrcuit

| east one transmtter circuit electrically coupled to
comprises asoikshargeghedt. 4 a transnit coil electrically

coupl eﬂ. to tAh(grc%Et dl gc?c%ﬁdaggg wﬁtﬁ%ﬂﬁxﬁy t (50%pr%?r{ Clotrec i?er%%ils
| east ohe receiver coil; an"anplifrer e &etrical y

each etevitifidatig coapled e the alnplisier.one receiver coil; 7 an
integrator electrically coupled to the anplifier; 8 a
track/hold circuit electrically, coupled to. the .
i nt egr at or ; AafEPUY B afOFGapE Bl &lwglawﬁire@ahw@%%d erent

compfi&@%@rﬁ%&e%d&%’dlﬁde@ﬁg it RldfsR#t an (Jp—gr,nf)ﬁarpihfe%iﬂﬂtér daBacitor, and
accordance with claim1 wherein the filter IS a

a C-Moa ibdpesswitch, and a sacond stdge thatineludést tworpaasi vo R tess awid d4n op-
bpbginﬁ wherein the transmtter circuit 2 conprises a

amp SYEFY charge circuit. 1 4. Acircuit in accordance with
claim11 conprising two receiver coils

6. A circuit in accordance with claim 1 wherein the power source

filter.

comprises a voltage source in the form of one of a battery, a battery of solar cells, a standard

A/C source or a generator.

7. A metal detection circuit arrangement for a portable walk-through
metal detector comprising a plurality of opposing pairs of sensor panels, each sensor panel
pair comprising a circuit portion comprising:

at least one transmitter circuit electrically coupled to the power source;

a transmit coil electrically coupled to the at least one transmitter circuit;

at least one receiver coil;

an amplifier electrically coupled to the at least one receiver coil;

an integrator electrically coupled to the amplifier;

a track/hold circuit electrically coupled to the integrator; and

15
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2 each electrically coupled to the anplifier. 1 5. A
circuit in accordance with claim 1l wherein the
woe@aekdtaed d circuit 2 conprises a first stage PEEUS2004/012966

i ncludes an input resistor, an op-anp, an integrator

capaci t ngd. 1 Eho nd

ot age At Rficptiu SomARR dr A FRruclin & GRERTC

anp buffer. 1 6. Acircuit in accordance with claim1

wher eig) t hea piovwit arkmigementdn actopdanse with dlaiint Aybersin the filter is a

in the formof one of a battery, a battery of solar
bandpasgfilter. a standard 3 A/ C source or a generator. 1 7. A

netal detection circuit arrangenent for a portable

wal k- td1r ough (2 iBhdinglBikRGh AEcH@IHRE Mafhngaim 7Pk hereihittey

of opposing pairs of "sensor panels, each sensor panel
transmattep @ircuic comppries Ago# charge gir¢uifpor t i on conprising: 4 at

| east one transmitter circuit electrically coupled to

the power source: 5 a tr i [ T ircui

coupl ed"t o ‘gﬁgc%\'% aﬁr%n&epegﬁg%?lr%%%%h@r&%}l{z8\?1% };e,‘{n %acgtcmmt

portior &ﬁﬁ#ris@@ 8w REBIVEEE0iB@AtH elécteitalnplupled eo thel apgtlifiecal | y
coupled to the at | east one receiver coil; 8 an

o or sl il Sl St 0B AR i
track/hl.ogé (glg{u?tlt ct%(én;,prgﬁéga finsp st AACAERAAROBinpEerediEH Qﬁ/oﬁgal%gﬁ @n

ctrically coupled to the track/ .
integrator caphditoauhdanC ddiessSRDT $wisch, And  iseagin stage Hrag&nelides o passive
accordance with.claim?7 wherein the filter is a 2

RC filiggsand-oomamp BPfery 9 A circuit arrangement in
accordance with clainy wherein the 2 transmtter

Ci I cui {2, CONRIiR S aRagRilentihcdcGsrdidecnitlt claiin 1 @urthr comprising a
circuit arrangenment in accordance Wwth c! ai m_7 wher ei 0
powersauise cPmprising aplepssone yeltags spwrce asthe fym o2 hagprysa battery

| ect,ri | h lifier. 1 11. A
OfSOIagi%g %Stsgéflérgﬁggn%)ﬁ%%i%g a%c%égfgtggingeavrrnpth I(:Ie;li m 7 wherein

the 2 track/hold circuit conprises a first stage that
i ncl udes anaimpdiilarveskstirongh matabgeteatiy; commprBingat egr at or

capacitor, and a C Ms SPDT switch, and a second f‘t el
that i aelurlEy of sePapus NG PanelRarangeddn QPROSIPERATS ﬁ-eﬁﬁ%a y

couple%%é{e%%ot@a@edﬁagg%ﬂetsaibg{éé 21@ Q&R Alonk Pwd SESH AR BH8s 1 fofin two
side walls; and
at least one top cross-member that engages each side wall;
wherein each opposing sensor panel pair comprises a circuit portion
comprising:
at least one transmitter circuit electrically coupled to the power source;
a transmit coil electrically coupled to the at least one transmitter
circuit;
at least one receiver coil;
an amplifier electrically coupled to the at least one receiver coil;
an integrator electrically coupled to the amplifier;

a track/hold circuit electrically coupled to the integrator; and

a filter electrically coupled to the track/hold circuit and an output.
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2 power source conprising at |east one voltage source
in the formof one of a battery, a battery 3 of solar
wa@edo®97486 st andard A/ C source or a generator. BCT/BS2004/012966

nodul ar wal k-t hrough netal detector conprising: 2 a

plurality of separate sensor panels arranged in

Opposi ngy. pai X epd1Qletebiof ﬁLé&o?ﬂaﬁ@éW{tﬁ Oa r? lg%&{.l-re% Iﬂ}% filteris a

and arranged one above the other along twd sep
bandpgsgéifiet o formtwo 4 side walls; and 5 at Ieast one

top cross-nenber that engages each side wall; 6

wher ei ach | sensor panel r

circui tnl 5Sortl gﬁe?ﬁ?e{é H%ccﬂréi ]El?f?lég’%ﬁg g‘ﬂ’@rem the transmitter
circulltcampmdstaefollcz:lhmcgulctrc@kect rically coupled to the power

source; 9 a transmt coil electrically coupled to the

at least one transmtter 10 circuit; 11 at |east one

recei veff coi’h mefab dgiseiopin aorprdancs wigh plpism LB wheriprash cirsuit
portidn®@niriskEaRS re@&@err 08 Eé(c@lrelé‘c@ﬂléaﬂm gyﬁ)’pl@@ td @E g.gltpﬂhg

el ectrically coupled to the anp rack/ hol d
circuit electrically coupled to the integrator; and 15
a filtdr. el demetat detestorimpstedance wittecltinatk ivheteth the track/hold

R T TR X ——

capacito; andl 3 i BosiSPID TCvaikdh, Al AQRbEd ﬂa%é“@atf inblu8&s twd ﬁ’ass@e RC filters
bandpass filter. 1 15. A netal ector i n accordance

and agppgmp byifler-13 wherein the transmitter 2 circuit
conprises a coil charge circuit. 1 16. A netal

det ect qg. | n 0N JADGE: bl Bhle Bt LT FheAS horising a

circuit 2 portion conprises two receiver Co
powerdomoderdoagrisinga igabtathetvolthgeesoarvelin thieeform bf dife o' BRtedy, a battery

det ect or rdance with claim213 wherein the
OfSOI?Ircﬁ@R’/%‘l“ﬂinarW?%?et°rc?o$ﬁ5‘F1|'a§¥§s a first stage that
i ncludes an input resistor, an op-anp, an integrator 3

capaci 19r, angle@l fetdlisr 1§%@36r§éﬁ‘lct3 W}th asth ?3 &Qﬂldea% @Hfosing

that includes two passive RC filters 4 an an op-
sensolppamekpair ip intgrchangeablal det ect or |n accor dance vvlth
claim 13 further corrpri Si ng a2 povver sour ce

gggpg} 5h.n9 %tmt:t%lr"&éte 1{1 % corggme WIth ¢ a1rr1I {3 %urt erf coormnﬁrlsmg at

least one base coupled to each side wall

21. A metal detector in accordance with claim 13 wherein the base

comprises at least two base members.

22. A metal detector in accordance with claim 13 wherein the metal

detector comprises six sensor panels, each side wall comprising three sensor panels.

23. A metal detector in accordance with claim 13 wherein each sensor

panel comprises windowed areas.

24, A metal detector in accordance with claim 23 wherein each sensor

panel comprises a weather-proof construction.
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3 of solar cells, a standard A/ C source or a
generator. 1 19. A netal detector in accordance wth
w743 wher ei n each opposing 2 sensor panePCTES2004/612966
i nterchangeable. 1 20. A netal detector in accordance
with claim13 further conprising at 2 |east one base
coupl eg. to each ,si de, wal ] I |
accor ce %W%alcqegelc?%r lréa%édraél&nwﬁﬁ gﬁggsl g e%%% %%réiefsiseosr
panels@ay RAfidred WOtheaGEcrobyipember dhd2Re top ondts ahenoterr éudwtes ahleast one
accordance with claim13 wherein the netal 2 detector
handlegndyst legeigweiwheslnsor panel s, each side wal | conpri sing
three sensor panels. 1 23. A netal detector in

accordgnce Wid by gl 3hdit-hto BlaldRasby Ring: 2 panel
conpri ses w ndowed areas. 24. A netal detector in

accor dance aplurality of sep2@tessasasipanaaelactsicalbioeoupieddg gagh other

cOo iseg a at her - proof construction. 17 .
and ari50g 3 B tiesi o seanae gL o Rmd g Sk ayalls and
i n accor dangQet bik ©p 3td¥s-hiknvhee fiRk Bngdages eSS vaall.

panels may be stored in the top cross-nmenber and the

top cross nenber includes at |east one 3 handle ahnd
at | ea2t twd mgteledetector irpaccopdanpewnthclayg 26-wWhetejngach sensor

netal .detegctor conprising: 2 a plurality of separate
panel '§éﬂt§8:lhalb%\eﬁ@les electrically coupled to each other 3

and arranged one above the other along two separate
si des 28 foAmmétwlodesdctte imatdosdanandith chtiml 26ashereindhe sgpsor

cross-nmenmber that engages each side 1. 1.27. A
panclsaanbe Horedak Bie (hhCRELORBRRL RG] B o efestst absastombled
each sensor 2 panel is interchangeable. 1 28. A netal

det ect 9§ i NAGRGAN ARG iNatddrddnat WitRQIMAETEWRerbii@he metal
sensor 2 panels may be stored in the top cross nenber

detectoshmmpirtses sietsensotipansts, orchisidedval hecneprisingithree sepwr papels.
met al detector in accordance with claim?26 wherein the
met al

det,ect.0 onpr.i Ses.. sl . .
si de wg&l céﬁfﬂ?tfgqegeé:%ﬁ? égcogzg‘rrllé%?ﬁ%%ﬁ%?}s. ?h%f)m %%\glbsensor
panel E@ﬁ%lisegleﬁﬁﬁi\wd dréhsaccordance with claim 26 wherein
each sensor 2 panel conprises wi ndowed areas. 1 31. A
nmet al detector in accor.dance vvith.%l ?i.m3?bo wher ei nh
each séhsor A metal detector in accordance with claim 30 wherein each sensor

panel comprises a weather-proof construction.

32. A metal detector in accordance with claim 26 wherein the metal

detector further comprises at least one base member coupled to the side walls.

33. A modular walk-through metal detector comprising:
a base comprising at least two base members;
at least four separate and interchangeable sensor panels electrically
coupled to each other and arranged above the at least two base members to form two side
walls, a bottom sensor panel of each side wall being adjacent a corresponding one of the at
least two base members; and

a top cross-member that engages each side wall.

34, A metal detector in accordance with claim 33 wherein each sensor

panel comprises windowed areas.
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2 panel conprises a weather-proof construction. 1 32.
A netal detector in accordance with claim 26 wherein
wo bm4netusd 2 detector further conprises at | eBSL/USI084/012966

base nenber coupled to the side walls. 1 33. A nodul ar

wal k-t hrough netal detector conprising: 2 a base

conpriging at | ea WO 123 At tadiPieh

separ a ang W?{glecfeieﬁgoﬁé% g%%gdagg%ggp%baéﬁeﬁs“’ﬂe?aﬁ 2 S0t
panel &ifrisel & Menther-firooPudsadction. each ot her and arranged

above the at | east two base nenbers to formtwo side

5 walls, a bottom sensqr panel of .each sj.de wall, bein

adj aced a Adretakdsineinrig agroedagee WFFE cgatlm%"f’lé%?fl t}ﬁ/\i?nsgr

IS AnleRibef ! OSS- Menmber that engages

panelseaéﬁbé;%?g;‘elﬁ\}\gmeﬁ@ﬁjc%i H%\ rrgt al detector in accordance

with claim33 wherein each sensor 2 panel conprises

wi ndowed ar Aasethd@ofdtR00g htat 4the nRUTAISPAOBINE12966 1

35. A netal detgctor,in.ac ()erdanc?1 1V\gith claim 34

wher ei n eacﬂmé’léﬁ%?plé“agﬁ%g SREMFE8s a weat her - pr oof

construct i OfrovididPa bAse¥Binptisidg belkhQlont BakGh&hbance

with clai m 33 whet 2idp &8 ni@ser 2 panels may be

stored in thee Bﬂxtl%fv%sscidﬂ%g@?éach%oé risifiy AEB9 w8 Eensor panels

detecting netal, e net conprising:” 2 providing a
such thdtulicdentor pahels aresiareleptrivel symiBupicatidangdi ng a base
conprising at |east one se er; 4 providing a
top cross nEHPLRg tie sidewply to 6%%8 side walls each
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39. A method in accordance with claim 37 wherein the sensor panels are

provided stored in the top cross member.

40. A method in accordance with claim 37 wherein the power is provided

with a solar power system.

41. A modular walk-through metal detector comprising:
a base comprising at least one base member;
a plurality of separate sensor panels electrically coupled to each other
and arranged above the at least one base member to form two side walls, a bottom sensor

panel of each side wall being adjacent the at least one base member; and
a top cross-member that engages each side wall.

42. A metal detector in accordance with claim 41 wherein each sensor

panel is interchangeable.

43, A metal detector in accordance with claim 41 wherein the base

comprises at least two base members.
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1 39. Anethod in accordance with claim 37 wherein the
sensor panels are 2 provided stored in the top cross
woreooey745d 40. A nmethod i n accordance w th cl aP@r/BF2004/012966
wherein the power is provided 2 with a solar power
system 1 41. A nodul ar wal k-through netal detector
conprising: , 2 se co ISl as tal
renber 45 AP PLREo OR i ot 0L 8BPh ARG BARE meta
detect8} E6thpriedkixysehisn phids, tactedddwall bempridng tdlecdensorgadels.
above the at | east one base nenber to formtwo side
walls, a bottom sensor 5 panel of .each side wall bein
adj aceftd- t hé metal 6§§‘tt°rolﬁé‘°?f§§@°ﬁéﬁ‘i§b aimydlywherei gag Setior
-%qﬁg {pat,engages each side wall. 1 42. A
Imnd%%@%ﬁs etegégr ?ﬁaaccordance with claim4l wherein
each sensor 2 panel is interchangeable. 1 43. A netal
det ect d6. i n famett detecter iniac¢prdinse yithicleired & wherehiecagh sensor
rises at |east two.base nenbers. 19 WO
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andﬁ@%%? PARGUSEPIOESOBH %66 1 44. A metal det ect or

in accordance with claim41l wherein the netal 2

det ect @i, ConNPmkEdetsityr inedsHdanve Mtisclaignthwhedin thakénsor

conprising three sensor panels. 1 45 A netal,detect?r
panel$ ma be stosrthiadhaviopteressamermber aph tiedpp Cost MeBPRsigFludes at least one

anel. .co ' i ndowed areas. 1 46. A netal detector
handl?ﬁmg%tclg?sgg&}é:gﬁg\?lyh cl ai m 45 wherei n each sensor 2

panel conprises a weather-proof construction. 1 47. A

nmetal detector in accordance with claim41l wherein the

sensor 2 panels nmay be stored in the top cross-nenber

and the top cross nenber includes at |east one 3

handl e and at | east two wheels. 20
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