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WD 2006/ 074518 PCT/ AU20061000038 1 A transponder bolt
seal and a housing for a transponder ‘Field of the
i nventi‘on Thi's invention relates to electronic
WO SaRMEdsiy seals. it also relates to housi ngs st@Iauznei0003s
transponders. In particular; but not exclusively, the
present invention relates to "5 electronic security
seal s for use on shipping:containers. Background of . - -
“thA transpondetkoiseal apcha housingdor adrabsponden

i mportant- issue in today's security- conscious
environnment. This Is particularly apparent in the

Field ehthwinwentiiorncont ai ners across borders. The | ocki ng of
| oaded containers to prevent unauthorised access after

tits Ifyeptioh aeles td aketrba edoumtle deAB dIthai® rélatddqto housings for
containers reach their destination is now seen as an ; -

ranspoRpeis: alt Parficylen hehdet opXelusivelyi de ppeasaot ilvention relates o

l'ace ore it I nportant that tanpering
Mﬁth a | ock- |s able to be detected. To assist with

eie_ctréﬁ?b’%é&u C}?s%% Gsécﬁ%fﬁiiﬁ?&oﬁfﬁ}f}% removed and then

the jdentification of tanpering wth | ocks,
Back@pm@ the wentoRayve been utilised. 15 One form of

el ectronic seal that has been used in the past is.an .. I

eifeceeenity ofteniringrabos becomat aniimposest jssuednsivday's secunty-

cons SRR THE BASHIBHR-Ehar R0 ST Plopraers sross

bordeitsni Thed I8tkinge ©f goadad coptainkgrads,; PrE¥eBuaantiorised sdceps. after the-

contaifERE R4V BoB S L RY B M AR oS BB Eifraton 1s now
seen @5 aiirdportant, #0iot atgrelataryisdeniityirgealtiono the circuit

when the bolt is severed. The circuit senses renoval
of 'the. bolt or severed bolt condition and generates a

(Dﬁamwsé/ a |1@:Jabn a tvdmtmhgr maytearembvdd dnd dthen ;@}ﬂ@d:ed Therefoi‘e
receiver/reader nj t e ajes, patept no
it s IpBAGRRG Nt maergswih o103 hroehiBaloahg d%tﬁﬁfgfiaff@saﬁ%ﬁt with the

: Identfﬁﬂa‘ﬁﬁh &F @&né@fﬁﬁ?%ﬂﬂo@@c Bldclrpniti ddighaadbedn dandeee

I ncl udes ‘a bo ch™ 25 extends through openings in
a.latch mechani smon the container. The bolt also - '
fRAs Fortiheio sBitreARC sealckiat Eha%f bw@ _@‘éﬁl i eve pRst: Tsh%n esectremc |
z;se‘LQQ4,QV|ce USES :0ne. ¢oi:l rate.a: . nagneti.

o it drSias y&ﬁnﬁ@itﬁnafow lag i mlﬁger




WD 2006/ 074518 PCT/ AU2006/ 000038 2 coil. Tanpering
with the bolt affects the nmagnetic field, which in
turn permts the seal device to detect t he t anperi ng.:
. WOTises/e.asls device periodically transmts w I‘e|ﬂSHAU2006f000038
~signals, which can be remotgly received for the
pur pose of trackl ng the container and nonitoring the
nte r|t A mmj or. di sadvant age of

e
coil, i Golf Sltpi 1o st mccﬁ@acmm:twrrswn pensits the seal

| dewcértﬁ détékﬁftﬁéstﬁﬁp%ﬁﬁ% THY %bé’lg%\héé EQhB @ gﬁﬂétﬂltﬁ%%fess signals;
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Even i f devi ce are nm
which ern he semotaly seaabead for tropurpose of &aahﬂgﬂbe sbhtairier and monitoring

ﬁ%&i curity issues related to the reuse of
the i me_ tYIPOﬂ‘I%S als. In addition, electronic seals that

actively transmt signals may be subject to stringent
Ao DO BB A B PR oo, scouriy scas s the
mcreasahsastsmvoivsdnhysﬂﬁppmgd@nté' heme EVaoil Sl 98%cé® ¥ire made to be
li1 ﬂef[o Suri s élonto uri sdiction and: over
reusa%eﬁ& erﬁ]gr gs%ﬂ ifest. JRe\VeRisscepad ippssible additional security
issueh rr@l&%éipﬁﬁﬂfesré&b%’f@édt%w’\ééé]s UReaddigeR! él%tf‘&% %%E that actively
passi ve - transponders when interrogat ed. 'S probl

‘fransnfr@rﬁésmﬁis &nah bepulljast ite siringast wmﬂ@or@me@amieg die maximum power

of e GREIATBrAb el 8 bandlh WA, FShmbSchRTphy b e, These
regulations weliahangpftare alnsdmtuomﬁteumscl&rmnaénd)bvmarmer There is also the.
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:?  ;f2§'

W th @gﬂm@g .

with.a. value .i.tem n&eds to.be det

probighhe PR RRERREGRG P Wi Bl sionels simm cother passive

transpondure! wnmtuatawdyat@:nw higd $rBbRIS Gehflhs evepalrs a%Bﬁ’éé%fons where
er deyic s af present, or at least to provid

transpon
evidepgg 0 ?%EBW&W viha a%motaﬁtémat ive. E 20 Any

reference in thls -spec:lflcatlon to the prior art does

Bhedcham tharsedlBly PP oot slediaiioctpndigrsopre many other

fappiicfeﬁfbﬁﬁ Wy r@nﬁwoﬁréﬁ}r téﬁ%ﬁ?%%ﬂ%[ Fhluls R g%@&ito be detected.

n. Australia, or in any other jurisdicti efore
“priority ‘date of any of the appended clainms. Sunmmary

oft i§ tr@rem@ ahlamge&%éﬁr@éﬁi AYehiforftd Méboﬁ@%m@rfarédéepmb]ems

resent i-nyention ere is provided an: elecfronic

E'sﬁﬁ _05 f@@ﬁpw@rm @hptwts@raatsleasm n@wde the:_ |

 actyal ed un engagemenf of the seaiing mechanism Wherem the electromc 'sealf o
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receptacle, and an actuator fora transponder held in
the transponder receptacle that is actuated upon
engagenment of the sealing. nechanism wherein the :
‘woebgamtssani ¢ seal WO 20061074518 PCTI AU2006/ 0Q@GR81200:/000038
- maintains a transponder heldin the transponder '
‘receptacle in an inoperable state until and only

o until. the act us H act uat eg Preferably, the . -. , w
‘maintalasia FRrIREWSR ST B0l FeEPoROPEIEPRAIE I BniBgeTblestats unti

and oﬂi?‘ir‘ﬁ‘tif‘ﬂle SBRReF istactysagr ei n insertion of the |ocking

nber in the receptacle causes the 5 actuator to
act uate. Preferably, the el ectronl c seal conprises an
Qiréfér&bb}a'tﬂré’ sﬁQﬁl’ib’ﬁ‘iédh%n%‘Pd) %6 a"‘#&feﬁ'tébl@% Y8 a locking
he actuator results in nov rrent )
membereﬁncr whgreip ioeadiont ot ée dgking manalyer irothea rgespitaclencauses the
can contact a transponder held in the
actuatﬁpg%g%fg receptacle. 10 Preferably, the
transponder receptacl e conprr ses at |l east a portion

p i EEIJaﬁlyZ?ﬁ?eaS ectiitfic d.s'e rr@?ige ta‘nt Ql‘élcﬂrc%ﬁlglc%‘?\ﬁhct(ﬂ%e object and

one an ransponue

wheretu mﬁdatrsha@fe theT aetuzdon eais&tharpemsmbav ef athe ogleetxicalyd eonductive

e facing  away r.omt seal i ng. .. nechani sm a;.concave _
objest ey o) RipastiRE HESenE Sak ZBriseY AdeHisnPBRR BaEia i Kpnsponder
receptaRe,t ransponder receptacle is forned W|th| n a cover

for the sealing 15 nechanism The el ectronic seal may

be adapted for use to seal a shipping container

IRyeferabiyt: tHeﬁﬁéﬁspD?&ie@l @@rﬁeptfs&tle b@hﬁ:r‘tsé@ ab Ralst APortion that is shaped

nechani sy | east  one door
and dwq?w t%?g %@ .cm,e W@Of ﬁ%l‘?@ﬁbﬁ% Anfayng-of a transponder in a

 ourves éhéPé af ﬁ@Buﬁ}éHV@féi@ 1Bby Hage & cods/%ﬂ%‘idé’fh%uﬁb’ﬁﬁray from the sealing

15
- -havmg ) 'I@asf nnambpnmhererretr@s@aiine mechanisraiaadapiedstorseal $he at least

ety Yo A e e« v

. mechmmgrneamcta sEBVAGRds fagogttwa@@dheéﬁa

CCO to a second. as ect of E resent | nventi

gieghanism. a
transponder having a flexible antenna structure, the _
housi ng . i.nctuding a trans nder rece t'acl e that

prably, Ao tanspengdera rroep withinga cover for the sealmg

mechér‘iréﬁrs p?ﬁg eeﬁeétfﬂ?ﬁt? %%32%35{% Eg@é‘@ﬁ%p Bke rt§ BB %es ?’?{ﬂﬂ container

nsmt a “range.af ang

aerr;_tem and a _cover one of forned |nt egrally vvrth

,‘rding to a second aspect of the present Invent:an. there is prov:ded a

' ﬁrst erther remavirrg the caver fram the seairng mechanlsm or
"arst':ene of the cover and any transponder held in the recep’racle
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Iranspader heh

| dawmé? present invention, there is provided an
| ec

and secured to the sealing nechanism wherein the

cover Inhibits access to the sealing nmechanism

without first either renoving the cover from'the :
woiﬁﬁ}obmg mechani sm or damagi ng at | east one gﬁm;mgﬁmngmg

cover ‘and any transponder, hel d in the receptacle.

200 610 7 451% PCTI AU2006/ 0000313 4 Preferably, the

transponder receptacl e .has a non-linear shape along a

fRretarabiyi $he adspondarsedeptasle hap Banenlingarmhapeorigna a first axis

and a}gﬁgﬁ%ﬁrgy Bl albggghhée/ %goj@;é{ gﬁﬁﬁréd %‘tg?{qiﬁ@%@ o th@ef‘rst axis.

The ndndinsposisie megeptaclwehas a non-1inear shape al ong

two 5 orthogonal axes. The non-Ilinear shape nmay be a

curved shape. Preferably, the housing is attachable to

aﬁtlmpattm}p, tfta e’emmspnddezs retspiacleahds ali meninedredhame along two
- tarn e der.in d,orientation
orthogiriebeRes. HEna R A aretay Be &tV Sbabe. By of e abl y.

the cover is renovably engaged wi th the sealing

10, en nt, - mechani sm and .whe |
Tieaab e rhe 1R lsirghlsoARAT e Hah SAPRIAIS SLIget i 5 Shaped and
dimenbiaREPRIARIINAR the rtrampdnaérarrﬁ BORARIrcHCGRRItAgo® diRrhbe has been
- one of detectably nodified and danaged, Preferably,-
'aﬁachﬂﬁéoﬁh%ﬁgﬁﬁhder housi ng conprises a transponder in the
transponder receptacle. The housi ng may be :

constructed so that renoval of the transponder from .
Histeraelyy 1he Sp¥RIS raraR\@itinengaged M@vﬁlﬁ geriing meghanism by an

AT e laaTieth hd WReRI $é(B8se OF tdee én%e&ﬁ@ngm causes a

enga
'*Qawou3|nginay ‘be formed by a mater! was nmou
N paidrisanspdader Amntwlaqothe ane rofraetectpbiyt mottrﬂed and

tronic seal" conprising a sealing nechanrsntthat
- seats a value item a transponder 20.receptacle, and
| thd
eﬁé?%)ﬁgﬁ]tﬁe mﬁ%trtgp%nd@ néfsmdjbcfrﬁpﬁé?érﬁrr{)%r%gbg@%%ﬁaﬂhentganeponder
recepta@trﬁeﬁt@ housing. rrna:rjé:re tahatriicked Be thahrmnom:teof the tranSponder from

the teERERAAF b DFoRusi WBbRR R aheithd B g At st

part & thathidlein ey Usd dormeliehei @ matiriabtthan veds theulded about the
T ‘actuat.of-causes a transponder held in the transponder e
r_:&ans:nr Fhtact e to be -
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25 one ofdetectably nodified and damaged. Preferably,
renmoval of the cover for the sealing nmechani sm causes
the seal to physically danage atransponder held In

wo tdee/otasasponder receptacl e. WD 2006/ 074518  pCT/AU2006/000038
PCT/ AU2006/ 000038 5 Preferaply, the seal is
constructed.so that after a transponder his been
‘received by the transponder receft)t acle, renoval -of  a

FraTarabia IS $9is cABSTWGIRG 5o that afterds Ephapondar dias been received
by thg: eraﬁhé’r" P%Qéﬂt?&és*rgh%vgﬁ'mg' ”%ahgﬁoﬁ@él" from the fransponder

ectroni c seat co

rreceptac:MSmmawmﬂed without visibisgamaging tﬁerseeiapt acle. At |east

part of the seal may be forned by a material that was
“nmoul ded about the transponder. The cover may include
d’refefeblypdhter electrhnic seala compiises oa hivhrmkponder in the transpender

recentaifi ABRReL ol RS i 3R RIfpRCbY T Bt bt es mouide

about@iﬁe tz’@ﬁsp@@@@ﬁtrhemer Ry, intldees fisst posiorieat RNa clamp fo hold the
el ectroni c seal conpr,i Si ng a seal i n ‘mechani sm that

transpogdesnplace gadia ¥hRoNg B ct%i/@ferfta@ clarap.

seal i ng mechani sm the reanabI e cover having therein

rans der _regept acl e bei ng one of, fornmed
ARSSGIEDI P i foh1 b @SBEELPbANe PIeRENG BTG, HEERaln SFvided an

-electréﬁ!é 4l %éh'#ﬁi‘sﬁfg 4 RRBANG rACANEMSH tHROSeAS %Oﬂasrﬁerﬁf a removable

he sealing mechani sm~ wherein the electronic seal
cover rfar theisasling Mmeshvpismaiethenherdovable mever haningoleeein a fransponder

,,,,recep{eﬁféep%?lﬁ aaeerjlé] cﬁ‘{é fgoac fed d@b?&l@ W&H lanan?%&fpe& 'I.J(?tfhe Sealir‘lg

orvis wher éin
mechamalm\spamnﬂeanractaptoactrmtr 3 m&mted bjpoTT aergEgEMment of the sea!ing
t ransponder, | cate n the rece cJ e to have a. sh
mech3fiafh LRl B¢ Shrklatey el SR BRE R EheReRigbl RER i the

transpoheier e plc ¢ri>vaﬁ iSGpEaBlea statanamingad dsrﬂydmtn triee actuator is
i ransponder . receptacle to be one of detestably

actualedy .anldew arﬁm QQEPOW%T kScapiaple inadaeiedde ff'cﬂ@e a transponder

| Iocate?eiﬁﬁt}‘r@br'g% \Aﬁ%\é?é td Hﬁ% Veshald Wit erid %r RSesanhied %‘hd wherein

er el e actuation of the

t her "act uat.or

removedhugle dhig taratambdmdmvenec@isaﬁ tohdransponder held in the: transponder

t-est abl -
recepfr%g&@ é"dé{rﬁ& er a &aaﬂ{aggaele;?r oﬁr C seal
corrprl ses a transponder in the transponder ;

Vb e vl

franspon

25

- a value ftem and, rmlng a covar for the seal
_ -mechanism" meulded abaut a transponder to enclose th

pcmdar' the caverfemned
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25 According to a4fth aspect of the present invention,

there is, provided a nethod of manufacturing an

el ectronic seal, the nethod conprising- formng a seal
wo bmehasism for  a value itemand forming: a eeserzbielecds.

the seal nmechanism the covegy for the seal mechart(sm

nmoul ded about a transponder to encl ose the ’

transponder, the cover formed WO 2006/ 074518

ina sw/mmérseogmnenmi theseahkpa & yalustera can aligaeanhieved by

ona_gfggnag},%@né%b rhﬁ&’iﬁﬁ H&né;}fo‘ﬂd‘ l:an only be achi eved by

anagl ng I ng the transponder
Pr ef er abl y, the transponder is a passive transponder
I
3’?@ eérrggi etfads?)omépﬁda PQs?gen ﬁ%ﬁgﬁﬁ)ﬁ%ﬁ%me cover IS formed in a
shapebso Mrcﬂsmga‘gpméhtdﬁrthgr seipt dronarst ealne itém tdag only be achreved by
transpo der t he met hod further conprises

ef bl
damaQ‘BQr‘ﬁ"@?ﬂ%ﬁg I YRSRIANEH and cover  as separat e

renovabl y. engageabl e conponents and forning an

tuator, .whereain ua of .the a uato bot h e
HEIRESY: 1SRl hEeRh rohBad ihs ShRLudRhaniem and cover
as segétaié fehfyvabiy enbegealsagegagonattscansd edihite an aetuator wherein
transponder to be ope of.: dag@%ed and . 10 nodified

actuatjQir gt e@ctpgtog bet&aﬂo‘agﬁean epjgnt pa‘élgeﬁeat W@éh@n‘ﬁﬂ‘ and cover

after the¢have %e%h%cq%ggdaéhd ehGsdd B ﬁaﬁsgaena%rt@ beBHY bPELRSged and
a ue 1t rising a transponder, and an actuator

modifiedr t he transponder that i's actuated upon tanpering

' with the value item wherein the electronic device
‘maintains a transponder held in the transponder

rAeoepding| © ian sikih qweich ofethepinsesantt wvantion. Himme sl provided an
e!ectr%% fdevfcger'o@ﬁ'tcgr% Egl?é 'g:%hte&rﬂéigé’igﬁ %efégﬁf&crider, and an actuator

for the. éraerspendeﬂ thek iis gctrmhéxé mp@ndtamrplmlngr wito rtbe ofaluee nanalwherein the
and

erti, an of th cki n.the receptac

stectr @ Ve ifiels, 0 FabSSidH IR R, el it SR8 bacte in an

snope:db@ktetmuﬁmw @ily aatithesesu#or B m&a&tedairlwce;wéact ive :
~obj-ect and 20 V\herel n actuation of the-actuator
results-in novenent of the electrically conductive

dhjefatblyntie acluatmtcontprtsmtwnaceptadle td eedehans rkmi«ﬂ@g higmber and

pl.ace the transponder erabl e, angd e '
wherly 3¢ o JepRvel s6p nswiwa?ﬁlawa&fm L prrhﬁ‘Eer recfaﬂ?acfe catises
;theadt@é@p{@gﬂgagonprr ses at Ieast a portr on that |s shaped L

F"ré'fei*‘ably, "thé -ele'c‘tr'dnic' devrce ‘com‘prise's an electripa'lly‘ cchducﬁve -eﬁjéet‘ aﬁd

_trwherein actuat:an of. the aetuater results In movement of the electrrcaliy:_;cend "trve'__ ]
-.eb]ect mta or aut ef centact wrth the transponder ta place the trans
- ineperable and eperable state respectrvely ' 75

,de; in an o



and di nensioned to hold at |east one part of at |east
one antenna of a transponder in a 25 curved shape.
According to a seventh aspect of the present
woiz00@nkden, there is provided an el ectronic mujg@;;o{mgg
shi pping container, the elegtronic seal conprising a
seati ng nechanlsn1that seats the shlpplng cont ai ner

. through the use of a ''l|ocking nmenber,
- GﬂV@fﬁC@‘dbﬁ ng nreshanigo tetdooos e ieﬁr@tly with ag@éwged tothe

sealing LA ﬁgm{iﬁ& ol ARG Alr (BBARR PR ekl Ldb bt from tho

sealr ng nechanism an ranspon
Iockmg ecembeariwbentbe lockingmamber fpasehivith dne séa!h‘rg mehamsm
| ocki ng menber when the | ocking nenber is used with
t he seating nmechanism Preferably, the transponder
rRrefgrahbl, the transkgride receptacle és adapteddpcadee ol ioampander located

5 inthe feoguadRREEE s Sree el BEnds ERSEF PR partial

encl osure of the sealing mechanism Preferably, the

RN, T ISR R P BBRPulY BB Ao e Hanism.

invention, there is provided a transponder device

A A L N S L

predet ermi ned position, wherein when the conductive

ﬁ | O/Qéceog' %1513 d rént Iéf‘ggﬂﬁ eé?s‘?) %f '5'fncﬁg ﬂ%%bﬁf %%rﬁ%n there Js provided a

nt al inan” 1nopera eét
e edae\xi«:e mnqmmim@al& tmnaptmdmeamﬂ rm cammtor |ﬂaat when actuated

10 moveBed BobaldyyS Bt FERLsb RS SShSLERRR] PRSHbABasesin when he
condtﬁﬂﬁﬁetdtﬁetﬁ% yalRE predetsitiined pobfichoineetramsptmden an niehﬁtamed in an

cover s engaged with an object, in a. predeterm ned

inoperabip state phg véws@@femﬁa @@aﬂbie slalpyhsiibe sdichye gpiect is moved
from th% éBQﬂé%fnegﬁy preferably conprises a cower, ;and
- se

cover an |ng mechani sm may be engaged by a
frangi ble |ink and wherein breakage of the frangible

| prife @S QRe SRS HoBEeE emrﬁwammer BABeh8RIctuatst Is adapted
"According to a ninth aspect of the present |nvention, ‘

15 ';t'é be maved waeh s e !%emgﬁsidwﬁl@ﬁnft&?i@ﬁtﬁ@ agore: at%mmmﬂemanner
R devi ce,” the nethod conprising formng on a flexible = -
substr,ate a plapar ant enna -structure fora-

Gaﬁeah o'frﬁﬂﬁﬂj?*‘ﬁ' Hm&srﬂﬂg o rtratrmwaﬁ%re mlce preferably

'frangible ﬂnk an,_ wherem breakage ef the franglble hnk causss the tfa"SpD“der to’
S _,.bec:eme moperable. e

o secureci to er 'se ré__ efoan ebject and forrmng the housmg i a shape tha’: is- adapted
1o hold the transponder in a required orientation relative to said abject.
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structure, .the housing shaping the transponder into a
requi red three di nensional shape to achieve required
transm ssion characteristics for the antenna
westnsicisase. 25 Preferably, the nmethod further peopsios@eonss
‘formng the housing so as togbhe secured to or
~securable to an object and form ng the housing in a

shapethat is adapted to hold the transponder in a -
r Byieraasnacte at the pigsest Wvention wilkbeebrasjaspareniirom the: foliowmg

L VL N S ——"

'dﬁﬂVmQE|OMAng description, given by way of exanple only

and with reference to the acconpanyi ng draw ngs.
Brief description of the drawings 5 Figure 1: shows a

BﬁefHE@Eﬁ ﬁbﬁWﬂﬁhQQH%QnﬁgoeleCtron'C seal in an unlocked

p03| accor one enbodi nent of the present

I PERAES: ifmrﬁ Bt Ao BB F8L T o urlocked

. pos:tlmmramgl’dmg tmoBBeuﬁbdaug;enteoﬂiheE}rgswrﬁ idversiiopns a front

el evation of the electronic seal of Figure 1 in:a
| ocked.. 10 position: Figure. 5: shows a cross section
tlﬁgurﬁgﬁ | i reho@6 abrdssgection throBpghline AA of Fijuse 4, cr oss
section through line DD of Figure 4. Figure 7: shows a
front view of an RFID according to. an aspect of the
prigeen8: | rehens aorosseecbh Ehroerghitiee BB o&Blgaré dr  use
with the electronic seal of Figure 1.t 15 Figure 8:
-._shoms a front elevation of the seal of Figure 1 durlng
tFiguresipy al shews afreabelavatmnmftﬁeeeleetrbmci%@h oeFRure 1 in a locked

'pamh@?oms a cross section through line EE of " Figure 8.

i'gure 10,; shows a cross section through fine FF of,
Figure 0. Flgure-'1l1l: shows d agrannatlcally a partia

Y an. ond
FBUPE T SIEERG aRBn FBRIRE R R
‘PCTI AU2006/ 000038 9
Figure 6: shows a cross sectuon through ime DD of Flgure 4

thure 7’ B shcws a front view ef an RFiD accefdlng to an aspect of the present

. ]nvent[e T ";-_:RFID;may be suitab!e fer uae with the e!ectmmc SEa! af Figure 1.

F hows & crass section through e FF fF‘igureB -
‘ows dlagrammatloally a partiai“ v:ew ef an electromc seal |

e 'mbod:ment of ihe present Inve ‘tlon



Det ai | ed description of the enbodi mrents The present
invention relates to an electronic seal. The
el ectronic seal may be used to seal a value item
wogiicoMsmy be any itemthat requires sealing,pCT/AU2006/000038
regardl ess of its nonetarygvalue. By way of exanple
only, the electronic seal may be used to seal 5
containers, a door to.a roomor conpartnent, or a
Detailed slesgriptancsf the ambpdimenise shape of the electronic
seal and t:he nechani sm by which the value itemis

J &gl Rigsan lrtveatitw relafsniel Ay stactionic spall iThe: eleatroninseal may be
used 1§ 's%ﬁfé QE‘L% z?ﬁﬁ wﬂf?:}‘n rﬂé\zﬁia% Ailebh rﬁ@fﬁ\‘éscgéélﬁ@ ?é’gér@%ss of its

ers an
monetam/aalueg&/ way bﬂman'ptmlohgy, tthatelawﬂmlctsqmrmay LﬂeilLiSEd to seal

5 cotaie Yt T 500 5 QPR EbE B e bEEal Bton. Th shapo o

the ecléatfaiieneal bpdathes RGhEARKE byedhichl Ble FaRlRl REMNG sealed will vary
container. Variations and/of nodifications to the

depengingcan Wi aprlisaliont the present invention to rrake t he
el ectronic seal suitable or nore. suited to other

applications wl | eigypparent to those skilled in the .
Aéeeflgrironict sealangy hayenperievlar ianpicalinn & the sealing of shipping

contatﬁ'%@ iRt i e 'Hofﬂﬁ\iigé%dﬁh%@%r&?ﬂ%ﬁ%&!&tﬂah RSP Bﬁrtf&[l!arly suited

i'nvention
10 o this a@pbmimﬁy The faliewingglesctiption is tﬁemﬁmreemrevmeudomﬁfospamﬂc raference

fo an %lé%gilgﬁf 's%el ﬁ:}?a?% ﬁ%?p&ﬂﬁgg ﬁ%ﬁ?ﬁ@gﬁ&%ﬁ?@ﬁ% %%r Eréo(#?ﬁ ions to the

slectromic @eall 69 thd peesar | invéfliohnl pdke heceleetrodic sediciditabls or more.

a button 4., The cover
suited 13 b8 Brbiestion b ARPREIE 4 thot KIS A Telsvant arts, and
stich VirARas 8AAIdrafodificatRhsCiteVifichilied thitRy wRRBEHHR! sest the present
; . .. 1ndicator may be placed. The cover | includes a
18 invent®Roul der 1c that .ex(ends to the bolt 2 when the bol t
~isiin p03|t|on to secure the cover ,9 to a contai ner'
as WI|| e described .in nore.detail ‘herein below. .

Jiredb et ihe aregmpaRying fkewings shows: 2 frant eleation qfoan electromc
&8 cr-: A rgrﬁéﬁhbb@lrﬁ&& R Bhe Fb%ﬁ{ rﬁ@ﬁﬁ&‘u QfhibhRgs ?@hé@%y referenced

_ “A.cross-sectional view, t rou cover T
;by arr%l’t@f}z'l”hars@abh@@ neludes Deovers), B lg?d’t% having ahead 3, and-a button 4.

, gu h@iﬁ I%S‘?’asﬁﬁ@ﬁﬁ; %éﬁ% .,*glﬁﬂﬁlé hg@%}‘ggcﬂm 1}3_

toridmy e ptacsHoWhai oover dunelsids a-$

’ garem e IR GA e Pl 1 «
SShAa 39 _.ﬁ!s.@ dbﬁdndﬁarmrﬁe]@w The shou!der 1o, may; |

20 R

.. > part -
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from tbg amype? byithest dgmagingd e cover 1.

30 transponder held by the claim50 nay be one or nore

ant ennas. However, other fornms WO 20061074313

PCT/ AU20061 000038 10 of transponder receptacle may be
wousslzaseg required, depending on the parti culpam2eemoss.
- and configuration of the trgpsponder that is used. The -

seal 100 may be particularly suited for use with

passive transponders and this represents the

of trangﬁ@m@&rrr@@ep B U, (o degyiiech depending: %ﬂ'&qp@ﬂ@uiw shape
i .-'cﬁ %Y‘iﬁé Rfhs ??Mdé\l B8R apﬁﬂ?hééélofbo 5%%\,9 be particularly

' aving an active transpon e cl
suitedi foe! us&gvith\mqmms tre0spaIniibrs Obnd vihisc Inem'eeebﬁsotfgshtmost prefetred

embodiSRLBF fnd iy AdBbh 386 BREGE R Bl 3l B afpcation
to sealsleindah eciivotrhng®irideg. @ RFID in the clanp 50, a

button 4 is.inserted into a central aperture $0c of
the clamp 50. The rest of the cover | is over-noul ded

Eaﬁﬁ%ﬂ&cﬂd@%ﬁ%ar@ﬂﬂ&@d B6b o¥Rich e Ibibught together to hold

e SSRGS LA S umior g osBLs devce (RFID)

betweaﬁQHéaW Wior%a ﬂ&%ﬁﬁ'ngcé Wlbﬂ& ﬂ@paéw 56, & %dﬁﬁnuﬂ% ?rﬁeé?fed into a

I'n order to maintain a uniformthickness of
c:entral: ppepLBos0tof theelamgiih Tche nestobthencavesdds mﬁr»mcmldw] ebout the*

ctamp 2By o TR Yy By Sy FETA Gy Pochanica

supportesmr tze &nownt hearblegmihd (rerr&wdﬂ tdfethemset nufchbhizat cugpott creatmg-
ed bout. t he RFI. not

l.d
 apertyfRaddd 19 PBYSH hanUIRT CIMRITARA UBIAGTHERI dbgclamp 50 In

the redion’df fid PlaPBP sB6MATY bothd BRGS0 ARY Hdvet a comb shape 1f in this
Contributes to its characteristic of being a tanmper

regionevi dent seal. Figures 2 and, 3, further show a
cross-section through a seal i ng nechanism5, 20 The

seal i ng nechanism5 In.this e tlsadat
R ol St et S RHb IR nish Heabediaife camp 50
arid tﬂé*refs]%f ﬁfé%ﬁym&&iﬁcﬁé{bm%é %ﬁarﬁ;@ %0 &@RF@ ctaﬁ hoterd removed
val uei'tem that can be:l ocked 'éu o@g 2, tofgt;'\e' al100th t
S 1% pee @6beg &e at

contnl%@bg RS R cﬁgﬁcﬂd{%ﬁ@ a?lb%ﬁ@d? térﬂg&Pé\ﬁE?ﬁa%%It he bolt 2___ '

T NS ‘shipping: -
- contalner s doors and then into.the seallng nechanlsn1

& g Ofi%f;thér %/e?‘fv%nom an cgiahhﬁhr' ugh

'The' leiagsniédhau[shErfeuin thla/aammahmmt éadadaptaddtcf weaellven’ehe \.bo:ﬁif"‘z”, C

Accord%gweth %I '! q%ﬂ shawn :n the accompanymg drawmgs has‘been adapted to ‘

95 BN

mechanism 5im aya%l_a,ea_reqmred.ta ﬁeal .other velue it

The seahng mechamsm 5is engaged wﬁh the d: m” ‘ : h
an interiaeklng engagement mechanism 5a (see F:gure 3 In' a!te__‘ atw‘e embca_ iments
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‘whersctheepover The shapedndj

mechani sm5 may be required to seal other value Itens.
The sealing nechanism5 is engaged with the clanp '50
of the cover | through an Interlocking engagenent

woBsiAM8M 5a (see Figure 3). In alternative pegayzvesooon
R 52V0 50061 974515, ?@:r/ AU2006/ 000038~ 1HT %
where the cover | is shaped differently, the sealing

mechani sm 5 may enga%e with, another part of.the
: mﬂh fwt!*amﬁzimgﬁ mm:hanmgi iBr sty engage with.
econd shaft 5c i C ext en
anoﬂm%ﬁ%%iegﬁg%aﬁgﬁéach ot her and i ntersect one anot her.
The first shaft 5b is shaped, 5 dinmensioned and

o Sl RS 1508 Py B0 b gt 5, which
extend trapsmetto tdaeh gthdr shd intarsbet dis éﬁftﬂé? Ortfel Mt Shas 5b I shaped
5b. after it has peen.inserted. The second shaf

d‘menépn%ﬁ%oﬂwe@ iR resabeuinedinlt Srodrendage Wéﬂb@imf@f@ﬂﬂ‘&j rings 2a
prowd@ﬁfbﬂ Meshdip2fspr 4 brﬁv@ﬁﬁh@%&it f’Yre Eeﬁgqg@oﬁgdﬁfbgp #Se shaft 8b

anot her part by the sealin
after ithambesn Eﬂsﬁkﬁﬁﬂer 6, which |ncI udes an aperture 6a
through it and which has a frustoconical shaped
opéning 6b on the side of the aperture 6a that
rldtseisgeand rdaliobe, whichnirFihg eentxdimest shoan shﬁpmcaccompanymg-

I th
craw B8PS R RPER% yPBy e AUBROPES 4ET Rt by e sesing
mechamams&.azqntamanmbhablbahemberﬁ whitpheihcheisa vy Qgeﬂttﬁret(t@through it

' :r;and wwéﬁl]eﬁ%'? %QES%\HEU'HB In%egbo%%ng Ohs téﬁgﬁ%sgﬁseegpeﬂgre 6a that

15

srow 8 98 e 908 654 % BE Dl e
'spr|nga]é,gwthlabnextehéssmitv|¥egn ghmme\wale apbabed magflﬁt@an% and which is
- a 0 not her. bi as operable to
- e HohbOL D (B RN ThSSHTuRoSs The BRieL tiey Bs any sutable
L biasingrdeviedBor mbnalemcmﬁim@%sccmeﬂ ﬁ\%té]%l%‘ﬁiicﬁ%iﬂ and a resﬂient soft

recenvﬁ@lﬁfb@bmit@ IoFRYE2 8 sirhﬁarcﬁﬂa%@ﬁ'c;b’édiﬂ&’tocﬁeﬁﬁné’ﬁb i85l brovided

hi s nmpvenent is against the force of

on: thed@QPE%te pldeceT Be arerivbe &an bak this lgmqtri@cessam When the bolt 2 is

-mevecﬁﬂb%%r@@ 1Fét‘ﬁ0ﬁ‘§h%Wneb)f’ﬁﬁ9ﬁé o) 1?2 Q% side wall of

| xed gaged w
the omnmrg @bgzmcl MC&S %wﬂb‘éablamyembat 1) enmm iasthegimdaeuon éndicated by
{q Iﬁgrem as a

eri al f endi ng het ween t he . novabl e menbé

_ffmate"gﬁé %*b@%ﬁ*db aft adglition; e spHing 7 way bevghlices. qr‘-' o ‘additionto
"anothé}'tbihgﬁg%eiﬁ(% oﬁélﬂbféftatﬂlﬁf ﬂB‘fﬂQv@olgmﬁEeﬁﬁ fiﬁ s BBSosﬁe direct:on |

to -arrow B, such device posslbly being an eiasﬁc mater;al extendmg between the

'ma "':'fble member 4 and the snd shaft 5c




25 cap 8. The conductive ring 9 is annul ar shapedand
I's dinmensioned to extend around a chip on the RFID,

t hereby shorting out .the, chip and preventing the
woBgle7asigom transmitting a signal in responyECTAUZNG/00038
i nt-errogation signal. Any syptably shaped conductive

bady may be used instead of the conductive ring 9,

rovided that the conductive body effectlvel rend
erihe peRip Qi eisofda logk ascqrﬁa@@ntféet mﬁéntamed in-an

oy gAY 1 PRI T RNED o

spnng ifaiTieaRFHY i§ anyriransfomeschinte antcresablecstate. after the bolt 2 has been

 insortef R Bl Horgder RptlP %S AR ERhE R A S Bpmber 6. As
5 gan beosssahbm Figaire 3atticccondietivebihg? ihaﬁ Hheplanel df&ﬁé'irﬁérsecﬁng parts
ln&EBthe rece ta 2l e Sb throu a t he aperture 6a of

50a, 50BPARhe champ&0. d hemprisocansknt ol dhe FPBRg i ghould be aeﬂ@cted to be:
.sufﬁcle?rﬁ?dﬁfdﬂs ar}ﬂaf?\' 'ti?% q&iﬁﬁtl&%z’rﬂﬁr@‘ i} r&dt&étehﬁﬁcfH@%ecessaw

of Spring consta
cnnduziﬂrﬁ ha. tlapnﬁﬁ‘i@ t(a rendet mebEF%ir@cme@tl\@oam:bsuﬁimEﬁﬂxc itnmtsb)as to-riot

causo B TSRS, AR Ho BBl SE0LASp I rovabi

10 membBFB Bhay hpes ahi alastinporioh bisHgeitttbyabsov s!@o@fsarbmeﬂ% the seal 100,
. ' to.t .RFI'D.._To further

for exgRBIerRUIY JrorSnais. TIRNIGSPRAT M8Y REHREM §hochialafction of
prowdl%@ & ﬁéﬁ{t'cﬁ v&éaweh% A ﬂ%@gnd)\frablé %émsef (2] a%hgcéxp%giéd ﬁ\dmore detail

. e seal for exanple during transit
'ﬁ"‘hereméﬂ%‘mi@f@@ﬂ@n&Fweﬂérformthe dual function of
prow ding a point of weakening in the nmovabl e msnber 6
as is explained in nore detail herein below
r’!‘éqeatsﬁah 1. i giliee prasentHevertian forrelret ﬂ“@ifﬁﬁ%eﬁﬂ RFID in an
15 _moperhﬁiée&tat n{ig'fx%f%é%{lj ﬁpﬁﬁ{a{éhe Seaﬁﬂié(?gfoﬁ)% g%ﬁ?]er;%hfs contrals when
the: seai‘o1u cant@insmit & Sighal indespanss intaminternegation sl@ﬂalc an '
7 transmit a signal in response to an interrogation
signal . Figure 4 shows a front viewof the seal. 100 -
\Aigure: Aeshawa afronk vieveof ithe eebhd00r witle shadialt Btinserted into the

| ;r@mﬁ%@é@é@ﬁ@ [ 3705 ESEARTRA YR HRLER AR S8 e 4 an

rojasllglelbiy frﬁiB gguregg @V\Eﬁenﬁg}tg%ﬁg _!p%&fﬁlé'-'5"5;:“-11'\&5(3()'\[.9?-1
ST h&:hbadtcﬁeth&eaat of e pesents: ac5&§ t@ftﬁwmsz o prevent

“ooaccess ta the bolt 2 to prevent
fl of tha baﬁ without wsrbly damagmg the cover 1 Even if the bolt was able to be

t _e:{ciamp 50 te eperate



cutting. of the bolt w thout visibly damagi ng the cover
1. Even if the bolt was able to be cut imediately
bel ow t he head 3 without danagi ng the coven the shaft
WOH0EHESol t 2 would Wt ext end t hrough the veTMezoutsmmt}:ss
and. renoving the shaft woul 43likely still 25
neceSS|tate danage to at |l east the shoulder 1c of the
wer nto the receptacle

RS MO et >
S S l’ﬁ & 3!’3 VR il gRpregists tthak theret gre altemiative
methcfdsl @mmmmalmﬁge ar ﬁé)%ﬁcﬁf&e@ i barfmdaévéma étated bﬁ@%éﬁ 'ﬁh%ngmg the

ainst the o 03|n? orce
transg%\ggg g RN qpieﬁ%Pl@ statedi The: methods Etvaﬂahlg far aweabbf the present

. 50
:nvenﬁdrhe {r%fﬁg gﬁpféfg%eigr §¥ tp{%guéd%reg%ﬁ%r%r%ﬁﬁtﬁ% ug%tit ﬁgr example,
5 differegit anpthsaist maypbeaamlla‘m 00 Glodrat s abhTé Mpﬂnéél%ob@hmen an
o erag\g% é@i Thos sk I | ﬁ@ the relevant arts ||
p AR ingrETfe THIQE RESERHERNSPeNda myaaﬁponders having
_dlffereﬁﬁlilstﬁl@i!uﬁéél gné fuRStRPSRGNGRT bb hcAbd BRANALS Bps fhiE faﬁﬂ qnoperable

- enq*% an g the _transponder to an op erabPe St
Stﬂfes‘rhlé e smatl‘@ldﬁaﬂ' he peeradioseel the seab tpraenge the state of the

ransgUSE L PR 20 o S IS5 e et b,

10 or elestraniador axgmble by ehdradihg tﬁmstaae:bﬂabhrpgthactmmements a simple state

et R Felei 5 B Rro it e T o e mnton hes

the advaviaw® oflhbf Rawng t6thg! @bhﬁtﬁﬁ O?amd aﬁlm?bta‘?@ it aroé‘sa@oioﬁeed to be
act-uat ed. het ween oper abl e and. i noperable states

-+ switchgdite an.eh Siale tba@ssemfét%@%tm theh lwdﬁn@n@@mfrqm theh angnal use of
the sehh@ftﬁb%ir@séﬁt iﬁ%tiehfta%%@%%rueﬁ?éhbe mechani cal- in
. nature, for example by noving a conductive obj ect, 10
' or electronic, for exanple by changing the state of a

(I qﬁgtﬁreth%howm ﬁﬁﬁm;éwaoﬁarﬁ*wﬁo%cﬁi err]enﬁfitb %@o :M%iﬁ&@%’ & chip 201

..., .method. of___act__uatl on _1-s used, the sea
and an AoERPAGHT W&uﬁmmtag@hewnrwaferm agiboﬂirwt is i the. shape-

ot NGt RS AR Moy o v e

| 1 The au@pleaoﬁmcmneozﬁz hmynmclmlb twpeoomore epseste arftetdis to assist to
i e o R alue item. 15

= ‘?‘{%tmi" Tk a&p? eﬁeﬁqt 8o 6RVerPHE gﬁaDogége ISF!D 200, For

aunemtmca&é couildl be sl e ascis hrm%rtée@h%;of arms of the
he sh pref erred, engbodi nent.-i's: 'n,,

A Siielire 202 shiown InsFiavee s so4bat nnas: wlthm the._ ‘
002 el faBef %pémb q.@gat% tbfb%cwﬁ&r T

nna structure tvve ot eGhiD 201




10

15

30 1

I ncrease the- effective range and/or effective

coverage area of the RFID 200. For 20 exanple, -, one.

antenna structure could be used for each arm or. each
Wopmudfoﬂﬁlsarrrs of the cross shaped antenna stpgthutienoniss

202 shown in Figure 7, so that the antennas within

the. antenna structure 202 are di splaced by 90

degrees relative to each "other. The chi

Aidaieanadns: seal 100 20 oparalor ushes 6 Eufrqfw inuards: from the
posrtrc%‘{%ﬁ&&ﬁ‘iﬁ F%Qﬁ‘e? Enasfetbsiths Z)Qﬁitrﬁntsthﬁwn if! ﬁ%é@s @Elhd Eﬁ’r glgures 9

ditat appreci at manuf acture
and 10 @pe cfossksediippa vswsHbsenighilineSikftiaad FF oﬁaﬁrgurmerresmcmvely This

causetg?q%géégfe; gﬁ%gﬁgﬁﬁoﬁﬁtgﬁt ' Bg ee&ta%@ E%&%@ﬁé néhlaft Be, thereby

sevenﬁg &hé chip 205 foln tife $disstiie 200 whichvenia r&ﬂhew rh'plélﬁ b@@he clamp
esc er..herein. cover

50, Thl@mﬁ%gﬂe @r%@erm%vm@wﬁu@ﬂw m@va@eng ef the button

4 mwéras %u%@ﬁﬁ?é’mn%? Altaké AW deftke ?81&% ngto”&crﬁ?& tﬁ&‘o%terbﬂrﬁace 10 of

cesthe antenna structure m t he
the erzgamemthmerchau@m t&em Which ofisengagesethe aegagemhn’pme@amsm 54

from NGBS 50, FAE Bbdfe Wet 88 P BIbET B e Frgfidnt tonsion

provided&by ahg epazrtiemhr rengdoensit aﬂtael@brt:@mOBa ag oV QMedacoompanynng

. RFID 200 per 2006/ 074518 PCTI AU2006/.000038
drawings g gre%@@éf %83?*\‘/\%% COXRT dp é}t%ﬁeﬁﬁ@%éﬁe‘t"l?é"sm 5 without

operaﬁ#téé%%ténéé‘"ﬁrlééstftboéﬁ ERent BOThAL BB rr‘réht 'fh@é!{aﬁﬁsrﬁ Sa does,

to the posi-tion:shown .in Fi gures and

""'notreeng@@%s 9 and 10 are cross-sectional views through

|l ines EE and FF of Figure.8 respectively. This causes
an ‘edge, in this enbodinment a set of teeth 4a to nove
& ot Withshovs in Kbk Asrompasying MEWRgsc figyingog button 4 for

i B oo o IRt Bt o o

presenh #ibne Hawevdie altstvadiventexist ang roay the usadi rimmmﬁ;ng on the

ot VT el G 4RS00 AL TS BB AR F e of e

'presenh Irmrmtiaa.eﬁgag&ﬁ cff raxaerr;ﬁagmhserthermﬁﬂn @1smayabe, fmromayhmclude an
tecRed B Brir bl 51 SalophehE PRSI odBResonortne

buttot?ﬂ@rﬁﬁ?i,":si.g- hof

r@r

Aty BN comtralieor itile E‘E@R@WWH@/ cause the chip
e-sufficient to . push the caver |:off the

itlambgﬂw ﬁﬁ%@ﬁpraﬁﬁeﬁaﬁmmmlm aﬁeetro;&@r ey cause
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| 20

- cover1 ef the seal 109 and an RFID 64 which may be the RFID 200»’ shown-sn_ Fr“ ure 7,

not reengage. The, seal 100 shown in the acconpanying

drawi ngs, having a button 4 for 15 destroying a

passi ve transponder, represents the nost preferred
wenkiodiaseht of the present invention. Howev epcrrauzios/000038

alternatives exist and may bg used depending on the

particul ar reqU|renents for the seal or the

eeve:p mx%ﬁ; E.ﬁe ngﬁq};gtg}e de Eﬁqﬁé oﬁ{nai‘ﬁﬁé ﬁ.greg Rmtgr@@qt%%ﬁgﬁ g}f an event
that tﬁ@icafé'é RRA I ﬁém@@aﬁﬂ taﬁip%%g ﬁﬁéﬁﬁa ’an’?hg seal 100 changes the

rammabl e read only nenor epressi on
transmn aydn aglalenteble Waray be. nonitored by a controller
for. the EEPROM which may cause the chip 201 to erase

itself when the. button 4 is depressed: Alternatively,
alrcthe prsferesd grpogiment desnsibedahersioy de cumeaeﬂnttananet be removed

it S E 85t ¥ £ 58l Bl b ep e i 200

to beadam&@d e%badvarﬂageanf thisesmbddintant s tﬁdiead@tddrmt destigtion of the

REIDEEDA G| B8 Elrents B’ Sfefrafia SLRiRRREBE widarm gtrﬁgs}%gag,mited and
the co@sul inalybe ﬁehﬁnfé@smhtﬂlt'f@ét ]ﬂ@sﬁﬂ ithé %‘dbﬁ'ﬁ & aﬁWS‘mer actuator. In

transporrfder, . either mechanically or electronic
this 389"@\?@% %WME‘BQM e ﬂfélpﬂé)f dppowingytheaioves l myaw damage or alter the

s GOS8l 71850 Bl P RERBE g Bin 34 R 0 e

coverf ienddeadhy é)ehm ae:hqrrbbmm’emspmﬂer seraby frithitoeyg the breaktng of

e Gy Ry e e B, S ot ost o

the sdml 1det ecting -a change in the electri cal properties of_
the bolt 2, and/or by running a fine wire about the WO
2006/ 074518 PCT/ AU20061000038 15 cover and/or bolt

~ afHexddtrec thenagea doeeriatampef evilen, im thatieliber hbeignal wifl be received

o 5 B30 02 A Bhn S 0 P30 Dl i e

recentercarmw Bélt lmsainﬂﬁéﬁs'ilﬂ@tﬁrd@}ﬁ theNcdw® 'Pfcﬂf & 'éﬁg%lt is dlfﬂcuit to

nbodi nent descri b her ei n, he cover .can not

acoessAY Sdt the Halk %em%hout Agtnaging mﬁwl’m dhegesbita i%ll’ﬁiﬂdliy tamper

oSS OG0 BB S AR By e sea 100

- acci‘dent al destruction _of the- RFID 200 w II ‘be. rare.

| Pigie a1t §hc5\ﬁ§s Iy @ rmFeﬁg@@el*ﬁH%l? g)fjgél“ﬁbf bé?} aitema{wé séa

comtted and “the cover 1 e renye

I

accorpings & g tHresenic nvannn: Tamypastioes chdhecsaal Shawn ars o movable

member 60 similar fo- the movable member 6 of the seal 100 4 c:over 65 s;milar {o the "

: bxasing means inciudmg a sprmg sumllar fo the spnng 7 ln acidltlon or in

movable member 631 iS biased against the RFID 64 by two. biasmg memberss‘
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- "Temﬁ’-"fﬁgeéim‘egméﬁrb‘éﬁ an

this alternative enbodi nrent the action of renoving the

cover 1 may damage or alter the 10 transponder, for

exanple by tearing away a part of an antenna that was
wosessresigt o the cover 1 and | eaving behind apEhAB2006/000038
- the transponder, or by noniggring the breaking of an

electrical circuit that extends over the boundary

bet ween the cover | and the rest of the seal 100.

- are sepHEadfoihe, odvies 65eThe wemkeped popiion 64 aodite biashhmemibers 66 are

| formetg glyﬁ? %Pﬁ??lé' L iat@ %Iléd E\ %ﬁ gﬁﬁé?\b?lgtg %ﬁ?ééc %aatdl.iﬁeﬁﬁogs so that the

resiliente of rtlmtw&kgnaﬂ ;mrhdm B¢ arickthe b@dmg%ehhmrb@& 5@ that weakened

portiony BAFS:53R Sht e 3ler o Biowan o (e wovabiimember 60 (which
is held#npiaks %ytah Bolf VP ihe WBS‘(@:%H pordenie. é@@éb)/thé%&hg members

evi dent . and is difficult to overcone anpe
66. thew inksht thee@ﬁaau@wg ring t8% againist 1be. REIDy §de rendstingdhe RFID 64

nopal TR SR SRR 8 ShnfBe PR AR E2 om tne

cover B6rdancondy bk dohieveddly ddmagingitee aovenekl e  nenber 60

: simlar to the novable nenber 6. of the seal |oot a
cover 65 simlar to the cover 1 of the seal 100 and _
drhdiet Skiibet] inntiiectelenant zetst Witk SPHrECciaBO et alermativei lgalsmg de\nces

st o evgblfe IDATASg PR 55 LS5 o % Rlimbers oo

Aiso Wiced ligs IRFDE64 89 HEERPIROM SOSIEIRE ideidd, rtﬁe %%aama@h-zomtor for
erture 63, . 25 énot visible in Figure 11)

e5esa HBRPRINY. & mw.%ashiﬁ@e@@y monitoring

ot GRRKIO 4 b or S QRIEITy RSEGS RGN B 6 o1y

16

| -lméaﬂ%e@nszfva%%mwﬁ@aﬂgg%%qm&%eggﬁeﬁﬁmﬁ%m@@ﬁh@gm sl

beﬁmilttﬁd n contact with the RFiD. 64. The novabl e : menbeer
63 May be bi ased agai nst the RFID 64 by any sui tabl e

hi asi ng nmeans,. i ncl udi ng a spri n%@? mlar to the
sHe AYTved shrraiel theosO\sT 1.ras eakl benkestsmempinabioires 3, 6 and 10,

50 arabetisdicnsreioned sdthatoviesn 86 RFHR 20048 osifioped twithin e clamp 50,

oo} REGBARLRIBEGR BB 4, oLl oo suniehle

so that the resilience of the weakened portion 61 and

6 9% B80S Eiol  SBep e ONER Wioab Y HhRR B, substate

: s‘-ev

f*zo4 ‘whitherpsalls (mtd ctn/adi antorhd stuchlrec20yThis [l yaturdf the antenna

t.he biasin

‘Viﬁstructurréeﬂé\f %Egﬂ'fs P 3rttrér?sr§ni & Ss é’r?élec%veﬂng a segmer tr(%nned by the rays

yormal r'fmm the antenna structure 202 over the active part ef the antenna




66 then push the conductive ring 62 against the RFID
64, rendering the RFID 64 inoperable. The cover 65-is
" shaped so that renoval of the conductive ring 62 from
wo kiven7aeyer 65 can only be achieved by danagipigyidi@oswoovoss
~. cover 65. Those skilled in --Ee relevant arts w |
appreciate that alternative biasing devices ti 10
_..exist, for exanple a metal spring, that may be used
effectiver ensmitingtdistabpads N@Wﬂ!i‘rbwtbe@phcamtsw ey eumghed by the

be:nef‘rtl:}giJ I%\gﬁ'g SSL%QF; wcgéaﬁefﬁ@ﬂg%%? ﬁ%ﬁlg%@% RgWé/r directions.

For e:@ﬁﬁﬁéMthhl themeyalbtO®mEN us&@d:rbl&r@@htmmgl@onfaimr‘eh& |s cornmon
of . one or nore condu?tors i,n,_which cas

P*’acﬂ%@el?&g i OF JROWL CORIFINEBR 16 Aqsee RIOXIBTEY A Lagk 0 ! This may

5 preverﬁféﬂ%%n% éldgasg%w tHe fr%ﬁt efthd Sedefdo Bﬁ% %ﬁbgétb?%f the RFID

. I Mpa curvature to t
200, T| cturefedl shapesof thm&ﬁ@:.?mmﬂm@eahéoalamws B RFRD 200 to be

ool S5 RAtaRGRd iy D5 A dTEhE, 8P s by hotaing 2

'transpomilérriacthe@aptbetweehwbi&antalm@“s_ﬁa As the clanp 50 is
' curved i-n shape, this in turn forces a curve in the
“substrate t 20 204-, which results in a curved
- Jhiveanakiled uitt the %le’lvan”fha&scwﬂlvm!w eapﬂretlbm ahterna forming a
structure, 202, . results in.a,tran nal . over

( 10 f"anspgng%'grr?é’ﬁ?t S PAYHOR, Chiyed shppe ¢ 9‘?%5%’&? QPﬁa ﬂ’ﬁ%rf?fg example

by forilify 8ri:RaP8lc bF YEhavical %Qafa@a Sthet éffécﬁ%'a{'@aﬂﬂfthe‘?d‘aﬁdﬁ)%nder may
antenna - .structure 202, . his is in contrast.to

 be Incianseralovia tworastheeonal axemaoms fugther Rexinitysis e fasaton of an
interm??fg{l]'ggg?r“gé' Spoé%ﬂ Zgﬁﬁ‘iig)na%' tr%éei?glﬁ??eéﬁﬂearﬁnéw transponder. |
- Furthenoat although. theh Qraf@nr&@@erMat Hesignved ttamlpoader receptacie,

16 those S FERE DRk E AFBRRIEE HAUSREP AR AL Aow B oective

transrrﬁssibamhemncéhomn anfibcittlaeed enaimgpcefd: abgblserelam#e antze itrehsporider
' cture fth RFID20 Those skilled in, t
- having 5l WGHHE Safircian T epmRae: B TERaROTle GoBIA anay define thras

SIdeséﬁ@ﬂgﬁbimddl st ance for the RFID 200I's reduced In the

~ direction normal to the vertical centreline of 30

t_he front face | a of the cover 1 when the antenna Is
S niragetion e irved lshape et une bover 085187 4P 98eful trebla purpose of
T .CT/AUZOO /000038 17 . effectjve transmttl ng di-stance: - -
20 noreaplig {iaeRfiasVenanglspof CERRSTESSIOn nyeNeRiRg ¢ _:Sﬁytq ﬁ@e sealing |

D5 I

ng memher) Lmes of wea ness.may | be farmed in the
f:a cover that has been_—.l_ntasral formed With a sealing
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30

is pul!%d ouﬁﬁgm thegeaﬂmgm

pustiof g Y Génly

.mspect;hn bystheofibsendaubt anrespnmdn by ‘the tRIEID2OD  tot e itﬁ@ri@
20 Simi

benefit of having a substantially increased effective
transmt distance in other directions. For exanple,
. when the seal 100 is used on | arge shipping

‘WO Sblopismers, . it is common  practice to pl ac e plYARb06/000038
nofe containers in close proginity to each other. This
may 5 prevent effective access fromthe front of the
seal 100-by an interrogator- of the RFID 200, The
J@wmgpeofoa nanepRPRD apbIINanstrietuke ntayl bavalapphigation to any

ofher ‘%%EI Rqagtb@esrzﬂgo{p%g?ﬁ?no% grﬁﬁgﬁc{n%%?%ﬁgp%g éﬁjoq%& oﬂ éﬁ%%rese%t Invention

shouldt nahh@mlmderstuud Esdirgitarl etseen élmﬂrmetsaarsefaﬁhoﬁglw@e Applicant
W al so reciate

1 |
| beIiev?%ﬁ]a @3‘! o é}lﬂ%ﬂrg fiy 3%0219%&? ef‘*‘&é’@ﬂtca%%és ‘having a

curved shape al ong tmo orthogonal axes; for exanple
orm arabolic or. sp er| )

f
putivEl &t BSOS e Co TR i D6 69 St et B aitably robust

Thould8ll @mt‘cmat@ﬂah q¥eYekepieR 5@Ha%é&z hud Mstructeq from a metal or

flexibility in the Iocation o I nterrogat or
metal }?ﬂ@%l'veﬁ'ﬁeérﬁg’pﬁmqtﬁlw Ei%ﬁvblfem@#alaﬁf doe ibodt 2 after it has been

'engagﬁﬂ adﬁg'Pﬂféj ?écegté:é!é IR SnduRhild! A8 ‘éﬁ%’t g% Eﬁ%ﬁ\gm foll.and the

a curved transponder=re

shaft 6hcfzap $idnde dpiing t iemag! baapmlyamtham lif theprae aitegra!ly formed

r shapes_al.so al |l ow. an .ef fec
compe 8B, M Beyr 04 BERafkts Sebinnent. 5 gk e e ering 7 may be
metal ggies rel ative to a transponder having a pl anar
antenna. For exanple, the transponder receptacle may
define three .sides of q trapezoid: I'n addition, the

Ther sesfing mapetiardémidhef hevescttorse sySIS1GD negfalto hee@ |a©p!icat|0n to

other BhR 3 Fuditgnfid, PRGAHR 6 iBuEhes s 1s THRRR gppliations may be
realismﬁpiédiﬁé tiBolP !2' éﬂﬁe@ﬁpﬂa@% % {N%?é)&n%éﬂ@ réad W fhGved-from

.surface next to the seal

the sealingpieshanise Fofhe &I wmeewmge@wﬁ Vel e Mmh may Including

& daotﬂiffao@cﬁﬁém%téb fhat RS lv‘Slu%taféﬁ‘?iéJﬁ\% g@ﬁﬁrﬁfi % o I’{ICLkigl‘ log gpon the pin

I Cr-enc es I'n rmaterial and- manu act cos

rithtive ring 9 belng
25 Whe

e B 05N B6 APl wa;pout visul

simialf ey S 7 S feiBfle PEisbia i Rl 280 gk Hiasorms et
renovalsT b Qlin AL staRTdle! %gﬁg{éﬂoﬁ%%s{g@ﬁ&gﬁﬁnes. s!é i @gihtl;s

féor ot:her [ ocking ne Li nes -
alrcra cw ‘..tﬁqthq;_en S bglmufeﬂ g, |dtoaf @fraamntaiaezr fm m Ilfejacket or




WD 2006/ 074518 PCT/ At) 2006/ 000038 - 18 The formati on of

a non-planar antenna structure nay have application to

any other technol ogies incorporating transponders and
wo bdvs@ragpect - of the present invention shoul gcoauzbus/ovoss

understood as |imted to usgyon el ectronic seals,

al though the Applicant believes that it has

particular utility when applied to electronic seals, 5
of the mr@%mnmoanwna@m ﬁiﬁdaui%@whmwgwsmﬁbtﬂ poteetibe deyicedso as to

preverﬁt u‘ggﬁfg&éﬁdghé%%ﬂ‘o?ﬁ%é vied W DERies Rl Pl T

netal alloy in order to adequately prevent renoval

‘i’fzwflillfe Qﬁéérgﬁooﬂﬁﬁ%f tHd tn'i}@ tl&‘? 8%0]0%@8%91%%\‘1%'&1 hARis ?Peclﬂcation

recepta conduc
extendsoid alhattetmatve maﬁbinﬁ;or[mof Bmeamdlvkmal rﬁgatﬁrammelnﬂoned or evident
5 from @’&n%%&gh{] s Lrgqggy/g%egfrsgb%{g 7 I l for q&&lq% RRrelifute various

aitemétﬂ@eastpaetssﬁrth@mv?emm be a net al sprl ng. The sealing
mechanism 5 of the electronic seal 100 may al so have.

application to other forms, of nonitoring, either
Wil 5o Wet tiadrstdod et the ﬂermT‘imﬁmmes” (mats gmn@iGﬁcéta/anants)

real i sed by, _replacing. the. bol.t ang rece
as usgf} tihig gwpytﬁqeéfm. 8 i MaleRt tpéh%\;%@t ?‘PBW\dﬁg; ?ﬂ'é S%JQHM Rgt, unless

the oo EEERIEI SauFRE by, HREIsKER HseddRoRriyAbiifdihg The presence

10 of otherwslementscor featuies. noved froma particul ar | ocation t he
pin is pulled . out fromthe sealing nmechanism5
which results in the conductive ring 9 being pushed.
agai nst the transponder. Renoval of the pin can then:
be detected without visual inspection by the absence
of a response by the RFID 200 Want interrogation
signal. 20 Simlarly, if the spring 7 is reverse
bi ased, the RF1D 200 may becone active upon renoval
bf thé pin. One exanple application of a sealing
mechanism'5 of this type is on aircraft, where the
pi-n may be secured to the door of a container for a
l'ifejacket or secured to the lifejacket itself, so
that removal or tanpering with a |ifejacket can be
readily detected w thout necessarily having to perform
a visual inspection. 25 An advant age -of the present .
invention Is, the ability to provide an el ectronic

- devi ce that activates when, tanpering is detected.

Thi's may aIIOM/very qui ck ' npf.yzil q6% of value|tenB '
t hat have been tanpered with, -as all the transponders
t hat : . :
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are not indicating a tanper condition are off. Such a
t anper evi dent device may suited to applications
where a person tanpering w the value :itemis
unlikely to also 30 successfully tanper with the :

el ectronic device so as.'ta render It inoperable, The
“cover 1 WD 20061074518 PCT/ AU2006/ 000038 19 of the

Claim$r esent invention, without the button 4, may assist to

protect the device so as to prevent damage to the
el ectroni ¢ device that prevents It fromagctivati

] ng. |t .
vl | SleRiraniy 6Pk BYMPESAG 3 IRealing dReshanISHy Frb st amaalie iem, 2
Cﬁfdﬁ}b%ﬁdéf‘réc@b%ofe?%Hférpﬁét'ugfbr f6%4 @AASp St Held in the transponder
alternative conbi nations of the individual features. i
meaeplaaledthet iscactuaied umort eogagesentesd: therseglingineghanmm, wherein

e BB 451 oSBT RT LA BERALIHE B 48 pgmans o

Uratespehdecheld & thehtearispomdéc rereptaetsth droinopesable state until and only
SR, Sl e e B, SRR S moves e

Uglb&fisallyt EshdiRive vbjeet 83rdyy/td REUbRRS Ahingiinitee traPeponder in said
taken as necessarily excluding the presence 10 of
dnAeerablecHali s or features. 20 Clains 1. An

el ectronic seal conprising a sealing nechani smthat

seals a value item a transponder receptacle, and an
abhei glestraniy sgal P&n@%‘ﬁhd‘erwhéﬁiﬂ ithethﬁaa“PﬂaW@ﬁbﬂ'@Fém comprises a

rece | et o t; e i
CREPPISER, B rofhive " AR FHGhBRD SR0RFRREN, nSguoh®of the locking
i membee in the receptacliecalisgs theraicatovto adijiatet t hat

mai ntains the transponder held in the transponder
receptacle in an i noperable state until and only

uhhe leledironitc sealt of claimatteratiain heheteain dbe transpandér receptacle

t he act uat.or v t he L e i cal ' '

BRes Hen BTy BRrlea el Shasl i BRAIPN ¢ T BB toast one
| parpef athibast ohatanterith &f a fravsirelet iroaconedathapé. cl ai m

1, wherein the sealing nmechani smconprises a

receptacle to receive a | ocking nmenber and wherein

| Tise elachroniefseahef tlaisk Bpwhersinttios curvetilshapedeist aacbrvex side facing

causes the actuyator to actuate. 3. The el ectronic se .
Ay TP thecsealing e S rae, A A CRaCTYESIaR Jatiag towardk the sealing
rREERAAEHE

The electronic seal of any one of claims 1 to 4, wherein the transponder receptacle
is formed within a cover for the sealing mechanism.

The electronic seal of claim 5, adapted for use to seal a shipping container having
at least one door, wherein the sealing mechanism is adapted fo seal the at least
one door and the cover maintains the transponder in an orientation outwards of the
at least one door.

The electronic seal of claim 5 or claim 6, wherein the cover inhibits access to the
sealing mechanism without first either removing the cover from the sealing
mechanism or damaging at least one of the cover and any transponder held in the

receptacle and wherein the cover is removably engaged with the sealing
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10.

11.

12.

13.

14.

conprises at least a portion that is shaped and

di nensi oned to hold at |ea 4 one 15 part of at |east
one antenna of a transponder in a curved shape. 4. The
el ectronic seal of claim3, wherein the curved shape
has a convex side facing away fromthe sealing
mechani,.sm and a concave side facing towards the

SBEFNAYSMmERh A1 SRNOAIEMERE dNRENFUND c 2eaWhsrelanyelggee of the
Oénq%igépi@ht %éd?l_aﬂi?_n’{"ﬂﬁﬁs%srh {rBRs drife? PRROR salEESRiRMIB receptacle
20 ormed within a f h

cover for the sealing nechanism
do beneneedkdateciably rsedifiedand damaged. adapted for use to
seal a shipping container having at |east one door,
wherein the sealing nmechanismis adapted to seal the
athé elestronioseatioforiaiom@ or klairo &, avheneindbecavertis éormed integrally with

t ' OL I { 0 :

| LAEREBRETG bR, SuRG FRLBH, MfshAh Tetovsl Tl acess to the
OaieeTti_hgi meﬁhﬁm’em a'irith_ouheﬁrslol‘?ﬁheir "bmﬁm e ecovet d’rc?:hethe sealing
seal i ng nmechani sm wi t hou ir ei t her_ renoving t .
CBoEhaT B RS P $3%he0e 0F I Ve AR e P OPBg peld in the
Oigeeffaclhe cover and any transponder held in the

receptacl e and wherein the cover is renovably engaged

with the sealing 21 nechani sm by an engagenent

RS BlRicEBhit ¥aNBeasy Bné O @RfirAs af tof §lavh&elng &@RBbonder housing for
mechani sm causes a transponder held in said

t9aid Jfpssaendercbap Patieblet antgana mirusturacaed viinrgin the transponder

TebbiP, e O oo ierPi LT SAIE 1Py Glnhrted i e

virarispoBder reseptacidtot toandmait 8 sigriah gvera haaersangedod epgles than if the
e _cov s access_to the sealing nechanism

th &L i nhi bi [ !
v&@'ﬁﬁ?f’ Pl IESEPECTEP™S ﬁB"i'/rrng the cover fromthe

sealing nechanismor damagi ng at | east one of the

-?-ﬂiee é‘egﬁ'gpig%gf éfa I %}nedcg{ﬁ}at}%#& tc? Qélr\}vz]e r'ﬁiﬁ%’ ﬁgg%ﬁdndge'r receptacle

e &inondinieas BRaps dingh@ fisst xis and aldubstintially plepp8Hepe along a
has a fl exible antenna structure, and wherein the

£ $8608H Svrctnat isdransvarsedo g #6480 Bnt o three pl anes so

as to enable the transponder |ocated in the

RISRONeL LePEPLEl ToL G L o Bk aherd S trefrt s s

rg&egRkacl e were planar.

The electronic seal of any one of claims 1 to 9, wherein the transponder receptacle

has a non-linear shape along two orthogonal axes.

The electronic seal of claim 12, wherein the non-linear shape along each of the two
orthogonal axes is a curved shape.

The electronic seal of any one of claims 1 to 13, wherein the transponder
receptacle is attachable to a separate object and is shaped and dimensioned to
maintain the transponder in a required orientation after it has been attached to the

object.
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10. The el ectronic seal of any one of clainms 1 to 9,
wherei n the transponder ptacle 15 has a
non-|inear shape along a f| st axis and a
substantially planar shape along a second axis that
is transverse to the first axis. 11. The electronic
seal of claim 10, wherein the non-Ilinear shape al ong
15.  THhe eleckieniasesl planyonaipleaime’ toid istieding ensaid §rearsp@rder in the
1 to 9, wherein the transponder
?‘E%"é@?aa?’fere%@ﬂaﬁgs a non-1linear shape along two
ort hogonal axes. 13. The electronic seal of claim12,
IS
16, oftf¥ SlsBubie Rallof LARR 15 \fercf] (R%BGFANE keal™E dolSinucted so that
sneaiovraf ohithe traesprnder dioms tHe trand@yndenaeedptacleds prevented without
tra nder ce tacle is attachable to a separate
cﬁﬁgg qgﬁ?l% 'd and di mensioned to 25 maintain
the transponder in a required orientation after it has

17. o <BrhE SeaL S A ond s,  fo, 16 nbiFin @t fedsh B ot the sealis
tfoaned By danaidiial theit wak ansuldediaboutehe paaspendsts. The
eI ectronr c seal of claim 15, wherein the electronic

18-A"t SIRCli90 355 (TASHE 1o SHAIp3nAGIPPINGL SONARG comprising a sealing
%ﬁ‘éqg W tl‘ﬁ’é”shlrp'i) r¥gj %bﬁiaYnéraﬁaﬂhHdeH&%rSr@ééptaéle and a cover

ctronic sea any one of clains
tharbrmlmbltsr aace$$hsthepmalrngfmeﬁmmsral whereifi dhwanbponsder receptacle is
the transpo

forkeE it b tovEE Bnd Remb Ykt el LARRS A Ry Eponder heta in the

traﬁ@ﬁéﬁ’déﬁécé@t@@ré o Bt¥ofe SEdéiebthblyRdmicand 8ad@gkd! he
shi ppi ng container, a transponder receptacle, and a

cover 10 that i nh| bits access to the sealing

19. gc%hrcvrre%r ®F BlatrAel &t W&ﬁﬁﬁ@ rcooercrgra Rfphévable cover, removed
for hin the cover and renoval of the cover

dauaetsraang earagieatosrwitesiein aetuatien of thenapluatiurcauses a transponder

diiost a%ﬁgffé’#rior&"eicé’qﬁsﬂf 5 G ot BB bl degBOiply, gpqified and

t@ﬁh@ @r is a renovabl e cover, renoved by actuating
an actuator, wherein actuation of the actuator causes
a transponder 15 held in the transponder receptacle

20. !Phdeicnontf saftadcian v epdidimerd,alskrein removal of the cover for the
sealing mechanism causes the seal to physically damage a transponder held in

the transponder receptacle.

21.  The electronic seal of any one of claims 18 to 20, wherein the seal is constructed
so that after a transponder has been received by the transponder receptacle,
removal of a transponder from the transponder receptacle is prevented without

visibly damaging the seal.

22. The electronic seal of any one of claims 18 to 21 including a said transponder in

the transponder receptacle.

23. The electronic seal of claim 22, wherein at least part of the seal is formed by a

material that was moulded about the transponder.
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24.

25.

26.

—27.

28.

29.

30.

31.

32.

damaged. 20. The el ectronic seal of claim 18 or claim
19, wherein renoval of the ver for the sealing
mechani sm causes the seal t'0” physically danage a
transponder held in the transponder receptacle. 20
21. The el ectronic seal of any one of clains 18 to 20,

WITRE @lldttionfc S&lof ichaihiors WHTERCthe OVEP 8bmHE S adirst portion that is
transponder has been received by the transponder

r acdgmadpold teentramsponder inrpiace @ndea second tpioetion that is moulded

t pans receptacle is prevented without visibly
démgﬁ%&%%‘ seal. 22. The electronic seal of any one

of clainms 18 to 21 including a said transponder in

25
t t nd t acl e. ... ITh ectroni c,seal of .
Pl L bABTEGRSeel ST BNEhE 7 plfs, S Y B e seai
bihe@hafRiE EbRIpricBata Yeepiasle decreaBRA! a lIBSKiRG FREPBBFAR/INd wherein
23 24. The electronic seal of claim 23, whérein the

csertiofonpithe decking imembgbrin itha teeaptacke gavsesihe dransponder to
Chd o AEEBEERe' Sl RS BBoRIOGRERE, B0\ 1 oni ¢
seal of any one of clains 18 to 24, V\,here: n :he _

. . 0.r elryve
716 st e O e ARG b SRifls T 1B, 251 Rppfein 3B tsponder
NesteptaddcoMPris@s apleast 8 portititihat ResHdpriasAfNdRierisfoned to hold at

change from an inoperative state into an operative
sl@aﬁgm@eartm at igast ppe Anéery el dirapsgonsias ik einegchshase.

to 25, wherein the transponder receptacle conprises

at | east a portion that is shaped and di mensioned to

hohel ejgctrornic |seak of ¢ladmpa®.t wberein the zuirveshshape drasaagfonvex side

L7 150 b SofleFRc6585,76 1 Qg S B ovarcs e

csapling raecleanidraci ng away fromthe seal i ng mechani sm
and a concave side facing towards the sealing
mechani sm 28. The el ectronic seal of any one of

cTiae aledtforii® s¥al ofh@fyeionet BE cldimBsP®ngers, Wherein the transponder
receptacle has a non-linear shape along a first axis

aiegeRtagih §aa A nantlipepr shape aleppe Arshmyisaand coaubstantially planar
té}?épé §Ioh£] RIS LtHA? & {réﬁs?\}ergé( tSthe first axis.

The electronic seal of claim 28, wherein the non-linear shape is a curve.

The electronic seal of any one of claims 18 to 25, wherein the transponder

receptacle has a non-linear shape along two orthogonal axes.

The electronic seal of claim 30, wherein the non-linear shape along the two

orthogonal axes is a curved shape.

A method of manufacturing an electronic seal adapted to seal a shipping
container, the method comprising forming a seal mechanism for the shipping
container and forming a cover for the seal mechanism, the cover for the seal

mechanism formed about a transponder to enclose the transponder, the cover
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33.

34.

- 35.

36.

37.

38.

29. The electronic seal of claim28, wherein the
non-1linear shape is a curv%a 30. The electronic sea
of any one of clains 18 to 25, wherein the transponder
receptacl e has a non-linear shape along two orthogona
axes. 20 31. The electronic seal of claim 30, wherein
tfBEMB@NN! &NGpes RaPaR! sehddiene oPtida@anghedhgiisrhSfrom the
a curved shape. 32. A nmethod of manufacturing an
eshipping spotaiesiis aghisved byalareaging os mastilying thedranspesder.
the nethod conprising formng a seal nechanismfor the
shi pping container and formng a cover for the sea
nEh adtod Of n@imo&%rwlﬂ@lein the franspaBlards Fapassivé transponder and

Qut onder to encl he tran
3R ovBs S PRI hof 55, 088 dsienuPEERE 2 dhe seafirom a value
tiften 288 lonlEE aBhieled byas |n§ Rinfdttésn# enthal therisponder.
achi eved by daneging or nodifying the transponder. 33.

The method of claim32, wherein the transponder is a

PR$S M&hdd BNEREIN@AINRRY ortdiEint 3% ePr‘icludint;.; F61RiFg 'tﬂe%eal mechanism
shape so that di sengagenent of the sea from a val ue
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apEetarfisms efrt addver eaftgabiheyeneese dekn @if@il@g@ﬂmaﬁdaméuses the
form ng an actuator, wherein actuation the

dranspopAebia be ane sisamagsi@igemediies: the seal

mechani sm and cover after they have been engaged and
causes the 10 transponder to be one of danaged and

E%th@éil of 3R dﬁer@’tc?%%soﬁ %4 A& ccﬁﬁﬁl‘léﬁ‘ﬁ% ﬁ%rgiiﬂ? gﬁ’e cover in a

urt con‘p si ng rmn e cover In a
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\ﬁd@amggé'a_ the electronic device conprising a

transponder, and an actuator for the transponder that
I s actuated upon tanpering

An electronic device for monitoring a value item, the electronic device comprising a
transponder, and an actuator for the transponder that is actuated upon tampering
with the value item, wherein the electronic device, by a conductive object maintains
a transponder held in the transponder receptacle in an inoperable state until and
only until the actuator is actuated or vice-versa, wherein actuation of the actuator

affects the operability of the transponder by moving the conductive object.

The electronic device of claim 37, wherein the actuator comprises a receptacle to
receive a locking member and wherein one of removal and insertion of the locking
member in the receptacle causes the actuator to actuate.
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20 with the value item wherein the electronic device,
by a conductive object mainggins a transponder held in
the transponder receptacle 1n an inoperable state
until and only until the actuator is actuated or
Vi ce-versa, wherein actuation of the actuator affects

t .lity.of the t . [ th i
cdBUREFGalioiUie oh&inad SRIRCAT s Ringih ddhessinepiugtion of the
3actuateresnlts re nielan@dr ofcPPEcERRaRy CBAGIIRE! @bjé&l inf® or out of

receive a Igi:?ki n%srrenber and wherein one of renobva
afeNERk &t She dranspendec ke iacerdhe dransponder rkcaibtineperable and

Capsrbld f8tAespaéiRent © actuate. 25 39. The electronic
device of either cldim37 or claim38, wherein
actuation of the actuator results in novenent of the

elrpetalbemddiy deRRAUst by cgféé%f:tcl%ﬁ%%?”to% ngﬁeﬁeﬁpg{nea%nsponder

w th the transponder to ce the transpon
i FRAePIagE eomptisevpeleabl @ portinrethad épshapaceanyd dindsiorEteto hold at

SEELOE b O LGRS CineEe R ofe 4B el in bR shapey

a portion that is shaped and di nensi oned to hold at

I . Of L nna, .of

 AdRnsBRAaee S oheiiTh 1SR GRG0 4t afuptgunat when actuated

dmoves accomauctivengpjecttfram sipdrtd er preddteaninelt paition, hatein when the

when agt uahed .rr.ovgs a c?%ductive @ibkect fromand to a | _

p?%rb‘g{c Y& OhiEst b':’o'Qit ¢ oFe gniged ppsidignithe trapgponder is maintained in

Can hispieratsie eRite Bhd ichahded FarP6EERbRY SThRALhEPHE é&ﬂugﬁ?‘e object is

transponder is maintained in an inoperable state an

chvgd froppthgpredelenpinedfiasit®when t he conducti ve

object is noved fromthe predeterm ned position. 42.

The transponder device of claim4l, wherein the

t ¥ Be dihapendersdeyviess eticlainmmh whereththe Hanspondenis havsed within a
: . 1 _

TERY | e St RUE QPR o1 MR Wy RERGler's 'ShoBed with an

ebliectioa predeterminedohanmers, or the transponder device

of claim42, wherein the cover and the sealing

nmechani sm are engaged by a frangible Iink and wherein

bf ke lelaptronic saad of chaingi bl e thettansposder ddvice ofolajpod@ewherein the

t(90\%‘?Cacfﬁetﬂenggﬁlrn%b}n%bhanism are engaged by a frangible link and wherein
breakage of the frangible link causes the transponder to become inoperable.



