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A transponder bolt seal and a housing for a
transponder Field of the invention This invention

WO edoaess1g8 0 el ectronic security seals. It al soP€PAER@®S/000038
to housings for transponders.qIn particular, but not
exclusively, the present invention relates to

el ectronic security seals for use on shippin
confetranspopgarbeltseal and a housinghfana g@mspoyder
of cont ai ners has becone an inportant issue in today's
securityconscious environnment. This is particularly
Fielcbphthrecimveintionhe shi ppi ng of contai ners across borders.
The | ocki ng of | oaded containers to prevent

urTig idngied raRees o aidctionidiseaity @e@ﬁg 3t BARYErdRRES to housings for
| oaded and before the containers reach their

transgepdeisat Inorparticylai Bakmalsexelusivply; t tiet | pre$entounventlon relates to
elect@ﬂzgééé’ur}‘ty%%ﬁ%fo?ﬁsmve i nﬁé‘cgﬂa GQdrse, a |lock on a

nt ar ner en replaced. Therefore,
it is inportant that tanpering with a lock is able to
be detected. To assist with the identification of
Backgropedi ofths inventioks, el ectronic seal s have been
utilised. One formof electronic seal that has been
udde securite qfamnta'ameem has éxetcoore @nt ingeprtentdesiie én tdddy's security-

consiRhS ANTBNSTY il LoRRPHESY ARGPFR 1t A POBRIREG) douiainers across

bordc%r%”ﬂ?feeibdpdﬁd‘ of Lljéﬁléc‘iélfI cghﬁélﬁérspl%t PFEve'?ﬁ’ urﬁa&ﬁéﬂts%@access after the

Br anmal | .) describes an eflectronic securit
contajeeils. have: badndoaded bod deftre thel conthingks |rsa<d0thmcdesltmajlon is now

seenhsran oG Bty SEEBR S ol sonses

reanaI of the boIt or severed bolt condition and
rates

qourrg%,ezf\\%q,ly rrlg n%i%ﬁal \A@F ggrglg\slﬁé Hftﬁ]ﬁtatrgplacgd aTherefore
it is %5&?3&5%36 TamipRrity With )a #RSCId BBR & MRt B@féc?étﬂ To assist with the

apparatus for providing container security wth a tag.
identification ok tameerinkwith loeks; elestiopic tvale have beeouditised.

openings in a | atch nmechani smon the container. The

bolt al so passes through spaced coils of the seal

dé&ne dormmref eleairedicdesdlchatdwms baencusdd i therpasitie an electronic

tagging device that wirelessly transmits information to an interrogator. This information
identifies whether the lock has been tampered with.

United States patent no. 6,265,973 (Brammall et al.) describes an electronic
security seal. A conductor along the bolt shank is connected to a circuit and provides a
tamper evident signal to the circuit when the bolt is severed. The circuit senses removal
of the bolt or severed bolt condition and generates a “tamper” signal, which is

transmitted to a local receiver/reader.

United States patent no. 6,747,558 (Thorne et al.) describes a method and
apparatus for providing container security with a tag. A device includes a bolt, which
extends fhrough openings in a latch mechanism on the container. The bolt also passes
through spaced coils of the seal device. The sealed device uses one coil to generate a

magnetic field, while monitoring the corresponding magnetic field induced in the other
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magnetic field, while nonitoring the correspondi ng

magnetic field induced in the othercoil. Tanpering
wowRah/0t45e8 bolt affects the magnetic field, whiP¢I/AD2006/000038

turn permts the seal deviced4o detect the tanpering.

The seal device periodically transmts wreless

signals, which can be renotely received for the

coil. Jampesiegovith the aligaffends dammagnaticairld nwhiahoin Wn tiesmits the seal

Vi e M ML L SR A OB Gemptg wiroess sionals

which lean ibecneesstely recsived Hoothegslirpase bf trackipg the centadmer. and monitoring
the devices are made to be reusable, there is

. ) i f
the 'Qﬁ\égnté(@&‘?é?@ cost, inconveni ence and possible

addi tional security issues related to the reuse of
el ectronic seals. In addjtion, electronic seals that

a¢t MAPY dispdManpgeFigpaN ding fopusicalpd qleetirre eryehy seals is the
increté§&9“c,%_ts{ %\?ol\r/é‘(ggﬁ @h%iﬁ%%oﬁ@ih@ﬂémmﬁ %i %I%vices are made to be

ransm ssi on and the frequency bands In
reusablanthere 36 dhe assgciatedrads!, iMdosweniengel and possibley additional security

issu%hﬁgﬁgq&é?@e{réﬂslﬁs gtgtehﬁgafcgﬁag% Iﬁ?&'\ | '@@T\ﬁ@é‘&ré’ﬁ’ig rseals that actively
transhiiBSigRaRGSEY Bbabiber ionstring et ﬁé@@ula@tiomwegafdiﬁ@ﬂtﬁé Mdximum power
passi ve transponders when Irnterrogated. This problem

of trqr@mjsq;i_gn @y@nthenfrgwﬁncy_aba%invwaip_ teansiaigsionsfmay be made. These
rooubERETIPelbidk RobPRReABIRlp IFBUKEH BLAr HHETIHYR i also e
problethesf pppsive atransisorvdees eintefarir) with tthgpeignals rdrh ather passive
val ue item needs to beéﬂ}etected. It is therefore an
transpgpders t/\ﬁ'@_npm%ﬂsatﬁﬁv_ i$ GHoblsMyVEMAi® Qenaife@ppfieations where
evidegfc%_tﬁf‘%%glé'\rigg VRLHES IS hiof fuire@nd/ or  transponder

evi ces esent, or at least to provide the public
with a useful alternative. Any reference in this

S jof i i t : [ A0t st t Ut

nogs] S b (s2alilg Rikiin 25 SRFRAE st térd po many other
applipatics whérevasnaval et yarkpeniwg withfaovatee fitent neéds teebe deteuted.

general know edge in Australia, or in any other

jurisdiction, before the priority date of any of the

apoe tedfereamsbjeStimesyrgseifit ihhentionviendvercormearratmeliprate problems
.. a first as ectnggf the%é)resent invention, there js i
with gleGirPRICHSAIS Ancker Bap r aeyiR%Si a6 REPSenb <l Ahigast to provide the

publifRdRe LSl BRémagaLs a value item a transponder

Aﬁy reference in this specification to the prior art does not constitute, nor should
it be considered, an admission that such prior art was widely known or forms part of the
common general knowledge in Australia, or in any other jurisdiction, before the priority
date of any of the appended claims.

Summafy of the invention

According to a first aspect of the present invention, there is provided an
electronic seal comprising a sealing mechanism that seals a value item, a transponder
receptacle, and an actuator for a transponder held in the transponder receptacle that is

actuated upon engagement of the sealing mechanism, wherein the electronic seal
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receptacle, and an actuator for a transponder held in

the transponder receptacle that is actuated upon
wepgagaset of the seal ing nechani sm wherei n PEIEAU2006/000038

el ectronic seal maintains a transponder held in the

transponder receptacle in an inoperable state until

and only unti | he ac uator is actuated. Preferably,

maintgis adENSPYNALE RS @otﬁaﬂs,p@@geg r@t*&p;@qﬂgdp @n operable state until
and cfrﬁ&%hﬁleth@ dcﬂ%ﬁbf‘% é@ﬂ@l‘éﬁ and wherein insertion of the
Int

ng nenber e receptacle causes the actuator
to actuate. Preferably, the electronic seal conprises

a [ [
BTSN G MR bR BB K AARe i rogave @ locking
membeeandi whklein dnseltioni ofe theb jeokingawagmbeoin ah@creceptanle causes the
e i.t can contact a transponder held in the

actuqtp%l{q HdHA®: receptacle. Preferably, the transponder
receptacle conprises at least a portion that is shaped

nensi one to hold | east one partf of at
o Hefartis i SlectRnit sgahaemprses 2, bl penckitbve obiect and
wheréw %eQiaBbARS ma%%@orar%m% mo@@n{é\g'df%%bécfrrc%w conductive

t he seal i ng mechani sm and a concave si
Obje(It @mm‘&omr@ pesitibhrveheredheain sonteet af teanrdponder Ilneld in the transponder
rec t nsponder receptacle is formed within a cover for
CR'AECseal i ng nmechani sm The el ectronic seal may be
adapted for use to seal a shi ppi ng container having at

I wh th hani IS, .
A plesbY o e dAngEdat FehlaTE RamBiSPS dhiPash@ RyYn that s shaped
and dTﬁderHsﬂirfé‘é{ ool 'R NSRRI pdrh of Bt RiaEBha tHridhtbialifbhsponder in a
he at | east one door. According to a second aspec

curves* shame prheseuived whepeinsay here eecanyexrside fraing away from the sealing

mecHdIARRE S kolHE I ing SHREURESERIAT HiekPelliom

transponder receptacle that extends into three pl anes

¢ Priterafvel banSelhi RasbRd B Forfed Bihit* 5 eqver for the sealing

mechdriigh. 'Eig eleetrodfgses l’hhgrbd hdapredtforsRaBdRal a shlppmg container
receptacl e were pl anar referably, the trans][oﬂon er

hawngo@islrea@ %ﬁ Agopayhergin the saading meechanielis @dapradsiongeal the at least
one &&ﬂj é B\Zépl lﬁ?]erg %ltﬁgq}ﬁ}?‘ﬁoﬁa&]ﬁ éﬁ eo'ﬁen?é]t%n outNards of the at

one o
least one door

According to a second aspect of the present invention, there is provided a
transponder housing for a transponder having a flexible antenna structure, the housing
including a transponder receptacle that extends into three planes so as to enable a
transponder located in the transponder receptacle to transmit a signal over a wider
range of angles than if the transponder receptacle were planar.

Preferably, the transponder housing forms part of an electronic seal comprising a
sealing mechanism that seals a value item, and a cover one of formed integrally with
and secured to the sealing mechanism, 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.
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and secured to the sealing nechanism wherein the
cover inhibits access to the sealing nechani smw thout

WO eosN74518 her renovi ng the cover fromthe seal PEIYAU2006/000038
mechani sm or damagi ng at | eayg one of the cover and
any transponder held in the receptacle.Preferably, the
transponder receptacle has a non-1linear shape al on

f ifrgteraklys t%aaaswdﬁpeahapg@ b@%@arﬁors«ﬂa% ey 3kong a first axis
and & $688Gn8Xi g%ﬂ@? sh§ bgﬂ?’& 'seBoh@ E}(Eethg't !ssfraﬁéﬂ}e?s%wﬂwe first axis.

non- [ near curve. ternati vel
The mmmﬁsmmshaperraeyﬂmaa:barvbas a non-1linear shape al ong
two orthogonal axes. The non-linear shape may be a
curved shape. Preferably, the housing is attachable to
a Altepaatitedy, oﬁjeectttanspdndsr sbeqptdclentiadi aensn<inear tshape along two
ai n hhetra |nareqU|reg rientation

orthogpp@f axgs. EdNaY PeIRCYNRE ShaPer ef er abl y,
the cover i's reanabI y engaged with the sealing
t h d wh
J5581 o BouR b BTechali o & Seeare 558 Bnd i shaped and
dgy C t &
d'me“%@“éﬁ"%"et I e R Pohi e P AL AR IICa° GRERENEy et has been

attachid to timepjeatier hou3| ng conprises a transponder in the
transponder receptacle. The housing may be constructed
so that renoval of the transponder fromthe
t Rrefgreblye the eoeqt scteenowably engaged with Hteiseglirgg bigchanism by an

engaganeat RaeeIs ARgafheie relesse BF s, PhatoSimagt Merganieth causes a

transhbbABEP RBRE s ARIHPRAJEP récdptaclé té%@%hecﬁf ddtEctably modified and
present invention, there is provided an el ectronic

damaged. conprising a sealing nmechanismthat seals a val ue
item a transponder receptacle, and a renovabl e cover
that inhibits access to the sealing mechani sm wherein
r eRrefaarabkyf thentrangprmdel o usingecoropises aatransmgdenﬂethe transponder
e t.ransponder be o

receigel. el G5vd Fiat e torriTElid: So pbf retipfd) oflhe transponder from

the tFRISPYARELCrERYEICE $s Pﬁévawéh thaot vatblylﬂaﬁrragmj U9 Bbusing. At least
wherei n actuation of the actuator causes a transponder

part 1| the housing: mas fsh dermed clptadnatarial Hhat was moulded about the
transponder.

According to a third aspect of the present invention, there is provided an
electronic seal comprising a sealing mechanism that seals a value item, a transponder
receptacle, and a removable cover that inhibits access to the sealing mechanism,
wherein removal of the removable cover causes a transponder held in the transponder
receptacle to be one of detectably modified and damaged.

Preferably, the removable cover is removed by actuating an actuator, wherein
actuation of the actuator causes a transponder held in the transponder receptacle to be
one of detectably modified and damaged.

Préferably, removal of the cover for the sealing mechanism causes the seal to

physically damage a transponder held in the transponder receptacle.
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one of detectably nodified and damaged. Preferably,
renoval of the cover for the sealing nechani sm causes

wo bweoe@ls t o physically damage a transponder heCTAUZN06/000038
t he transponder receptacle.Prgferably, the seal is
constructed so that after a transponder has been

recei ved bE/ the transponder receptacle, renoval of a ]
t Fyetgrahlethe pomhis kensirdsied Giodbet aBeesitansgonder has been received

o ¢ L .
oy B EHERLgeher PoMal) Do AT 28 iRGRRRly fom tho wansponder
receptaalesip preleznted witheut visidpdachaginethedert] e. At | east

part of the seal may be forned by a material that was

noul ded about the transponder. The cover may include a

f iRreferpblyt ithe tleatron® aeal aomgrisesohdtrthepdriders frorter transponder

in place and a second rtion that i s noul ded over the
receiPslR AtAEESt BRI Doast EN 1t TS Y hangieudiriat was moulded
about W& fahsPonddieThel covBF AvdyiRgi e §Lflif§(2p;dgﬁkgr? tl‘?eﬁal'% lSﬂ\eclamp to hold the

conprising a sealing nechanismth a va
transpoader i plaoeand|asecondrpdrtion thes is exdulded orvehtine clampt he
renovabl e cover having therein a transponder
receptacl e and being one of fornmed integrally with and
s dpoeding otat lae fawrtl iaspeake ofidhespresantl inverdionyahere tisigirovided an

s .actuated upon engagenent of .the sealing nmechani sm
electighi SeAT CALRERES: 7 Greing daecHRNISMANAL Sqab 2 Yeliniem. a removable
covePgbHthe sEBfhd MASEHRAPART tHeE fERDASHIE ddverMdViPBiéHIE a transponder
state until and only until the actuator is actuated,

receptaglemendeibgingheone Dfsfasmast integeglyasiith iandagepuesdl tto the sealing

mectfHif, cord, 2 ESOURRr L& i R DB adhup ot B Sthe sealing
mecli@iomal wotrdihe thienoleatbricc el  Arisamsa 4 reassurdir held in the
held in the transponder receptacle tg be one

t
transpenget 8egPiaslr i G dneparahicy aleteruefleaRg| gnlyy Wl e actuator is
actu&bdt 8 dr\ﬁﬂ&%ﬂpltﬁe ‘fr%\‘l‘é‘{)%ﬂé(ﬂé/ro}e‘é%?téﬁé V?ta'tdﬁgte?jufﬁﬁéeggé a transponder

act uator and wherein actuation o
locatadtinaherrecepizele & have spsmaper thadl aktemdd rdo tthiseesplandsrand wherein
tacle to be one of detect abI?/ nodi

rece fie nd.
remoyahdgede Ffreé’fcé YCOVEheCRYE Forfianspanfer g?‘%jl e dhg transponder
receptaBRSPBEIEhe O dERRABIARATRAMELLANE 88 | e, the

renovabl e cover forned so that renoval of the
transponder fromthe transponder receptacle is

PIERERTaBH), YehBOs offREBG I bR cSPMShvolves actuating a further actuator
and wherein the actuation of the further actuator causes a transponder held in the
transponder receptacle to be one of detectably modified and damaged.

Preferably, the electronic seal comprises a transponder in the transponder
receptacle, the removable cover formed so that removal of the transponder from the

transponder receptacle is prevented without damaging the cover.

According to a fifth aspect of the present invention, there is provided a method of
manufacturing an electronic seal, the method comprising forming a seal mechanism for
a value item and forming a cover for the seal mechanism, the cover for the seal

mechanism moulded about a transponder to enclose the transponder, the cover formed
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According to a fifth aspect of the present invention,

there is provided a nethod of manufacturing an
web®@enr4sm ¢ seal , the method conprising form NECEHAB2@b/000038

mechani smfor a value itemargl formng a cover for the

seal nmechanism the cover for the seal nechanism

noul ded about a trans?onder to encl ose the

ina %Wﬁs%m&ﬂis%ﬁégém of thengaal from gn@b@ gemtgan only be achieved by
one cggoeﬁﬁ%@gg%@tmegmnggﬁ ERbnEs GG, val ue item can only

ed b danegi ng and nodi fying the
t ransponder. Preferably the transponder is a passive

{ FRRAINN e el PR IES S8R b8, SHARE S Bormed in o

di séengagehe B a VArOE Tt em cah

shapb&m%t@de@w@gdmﬁgo%aaseam@nrmvamt hemt caanopiynBerachieved by
Pr.ef erablé t he met hod furt her conprises formng the
damaging apianna A HiedransRandgs separate renovably

engageabl e conmponents and form ng an actuator, wherein
actuati on of the actuator both allows di sengagerrent of

t heetasablynthenmethad Bithet spatRrises dprmingythgsgal fraghanism and cover
as Sggmageg gﬁﬂ/aﬁ)%i%fﬁ gQS Tg(r:g? Bﬂgtﬁ{)s tgﬂg bforﬁﬂﬁ% U  actyator, wherein
actudtion @fr theemttuaiov doth allows Imswgagememtlojetlje maéh&mhanrsm and cover

after i, By dee artad S GHGER® 11 COREOGIStdp dfRiape of gemaged and

modifi§gact uat ed upon tanpering with the value item
wherein the el ectronic device maintains a transponder
held in the transponder receptacle in an inoperable

StHcBrdiRg fo ang; )@Iﬁ"%ﬁﬁé& f e et RivehBioRC téees Yrovided an

lo
vice- veréa. Pr e era e actuator conpri ses a
electrcnrdcedeaiced’ot mqnﬁoeng@ \ealuwtlenhgomeneweg atranspendsrnand@n actuator

enoval nse on of t | ockin nmber, in, the
for tfE, taAFReRIer 00t i€ SEhiAST Pon. BransTid Bt TREplye telgh wherein the
electfdific /levfdd amMi6tafiay 'aCﬁaﬁWd&eﬁelanmet@&ﬁa‘n@@bhder receptacle in an
conductive object and wherein actuation of the

inopefablgastate wld @ndsonly upBihtbpeaatualpr isrrctaategtafi \@céﬁ-wrsa
conductive object into or out of contact with the
transponder to place the transponder in an inoperable

aritretgsablibthe sctuatorcesipisss\arecepiace &0 setejve atecking member and
wher%k)apﬁg %?ggé]gggf: SHH &}ﬁéeertISR rgfrthg qgclﬁn’\g ln‘?@r%efa it ﬂ{et Pec{éptacle causes

the actuator to actuate.

Preferably, the electronic device comprises an electrically conductive object and
wherein actuation of the actuator results in movement of the electrically conductive
object into or out of contact with the transponder to place the transponder in an
inoperable and operable state respectively.

Preferably, the transponder receptacle comprises at least a portion that is shaped
and dimensioned to hold at least one part of at least one antenna of a transponder in a
curved shape.

According to a seventh aspect of the present invention, there is provided an
electronic seal for a shipping container, the electronic seal comprising a sealing

mechanism that seals the shipping container through the use of a locking member, a
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and di nensioned to hold at |east one part of at |east

one antenna of a transponder in a curved shape.
waewonTdismg) to a seventh aspect of the present PCT/AU2006/000038

invention, there is provided7an electronic seal for a

shi ppi ng contai ner, the electronic seal conprising a

seal i ng mechani sm t hat seals t sh| _pi n ont ai ne
cover{fm(gh@]%e bg meshanisy thad is Age g%g%@ Yy qqﬁ{ssecured to the
sealrr\?f ﬂLé gﬂﬁﬁ BAR! £ ah8gdnder r@ESp’t%\c::Ie,Jc at'\“sdldcﬁté?ﬂsﬁ’éééd apart from the

secured to e sealing ani sm and
locking mnespzerdeinen Hueelockingenenber |85u$e§twttle the pealing amhanrsm
fromthe | ocking nenber when the |ocking nenber is
used with the sealing mechanism Preferably, the
t Pae&ap@biyeihertemmpmdlee réceptaldpisddaptieddasauae a transponder located

t ransponder | ocat ed the rece e to have a shape

i the feEDBRIG b1 AT eRPARRHPAREEE T B HAgES  ho cover
forns a parti al enclosure of the sealrng mechani sm
Preferably, the transpond rec ptac
WFRRIErRY, the et TOTRIES Pariay eRGORH P EersezlpB aveghanisrn.
the present invention, there i's prOV|ded a transponder
\J% ice co |s|n a transp r a ctuat or that

epfesalye 3%%9‘?@&‘% WIHID SRV o a

predeterntned posi tion, mhereln mhen t he conductive

object is in the Bredeterrrined position the . .
trpéﬁg ﬂ@le"P 28 @ignth aﬂsﬁ%t oh tha Prﬁ’éﬁﬁr dpestiopathergn s provided a

transggjﬂ@%fﬂebﬁea%%ﬁ | & §hadsk d’@‘ﬁ aﬁ@ea %@t&g&br ‘tﬁat when actuated

I'S noved the pre rm ne p03|t
moved afmruh]cjnyetdmed:trﬁmmpamﬂeto a prédetsadinedt posttren comerein when the

and the a t uat IS d when the cov
condighen GBisEE s feaprasBiatneh PsiIPRdBE draHSPORCHA mEIR Hained in an
mopeTESleestSfE £900 bﬁaﬁ@é’é to A BPERMIE 8fatd WHanBe Vonductive object is moved
transponder device preferably conprises a cover and
from theeprasiedernzingd posltiong nechani sm may be engaged by a
frangi ble I'ink and wherei n breakage of the frangible
i nk causes the transponder to becone i noperable.
Adrefetably, the transpnndeatsspbousm within proeyenand ke @ictusior is adapted

o o0 B RELETE A et flp bR 15 HBORRIMRG mamner

substrate a pl anar ant enna structure for a transponder

anfq\ forlgc];tp&rc sea Sltpa%sfpgrrder ‘?‘rousrng of transponder device preferably
comprises a cover and the cover and sealing mechanism may be engaged by a
frangible link and wherein breakage of the frangible link causes the transponder to

become inoperable.

According to a ninth aspect of the present invention, there is provided a method
of forming a transponder device, the method comprising forming on a flexible substrate
a planar antenna structure for a transponder and forming a housing for the antenna
structure, the housing shaping the transponder into a required three dimensional shape

to achieve required transmission characteristics for the antenna structure.

Preferably, the method further comprises forming the housing so as to be
secured to or securable to an object and forming the housing in a shape that is adapted

to hold the transponder in a required orientation relative to said object.



structure, the housing shaping the transponder into a
requi red three di nensional shape to achieve required
WO e@esMsssi on characteristics for the ant enna PCT/AU2006/000038
structure. Preferably, the ngfhod further conprises
form ng the housing so as to be secured to or
securable to an object and forn1nﬂ t he housing i
|

Sﬁéiﬂ@ef AaPeGts Oéd'a%ﬂOé%ﬁQrB ipyaNdioNui th%@gpﬁ)ﬁ%@rqr\h fré)m the following
descﬁﬁt o Ct rﬂeﬁgfagtr Jégg)r(] :pﬁévg\éﬁl %ﬂd Vsﬁﬂﬁl rE@rSﬁée ey rth@eé\ccompanylng:j

econe apparen
drawihlgem t he foI | owi ng description, given by way of

exanple only and with reference to the acconpanyi ng

drawi ngs. Brief description of the draw ngs Figure 1

: « s f | ect |
Brief fitioh ST RO 31 g™ o one. enbod ment of the
5 PRGN | nehawSon Foghrdofiion ofr 2 sSeghang Sorf asan unlocked
posﬂ%ﬂcbbé&’rdidyt%% binbedPReMfof the Bréseht invediibg, 4 shows a

front elevation of the electronic seal of Figure 1 in
a Iocked position. Figure 5: shows a cross section

el i ”§h§\§§s%f cr%b%%@tud’n terG%ﬁ fné ASEPPRUFe §T 0SS
sec 1on through line DD of Figure 4. Figure 7: shows a

front view of an RFID accordi ng to an aspect of the

pr at3.1 NVeRLIVAY crbis SBEﬁ(& @Zhﬁé’ Bt ﬁgﬁ% quse

the el ectronic seal Fi gur shows
a front el evation of the seal of Figure 1 during the

l4.0f ;
FIBLLC!, SrSONSL e B R E e SO oo UPRLAG .na oced
10 posit®imows a cross section through Iine FF of Figure 8.
Figure 11: shows diagrammatically a partial view of an
el ectronic seal according to a second enbodi nent of

t IRgyreeiient showsrd cross [Settion ttodgls tine [GC ofi Figure e
enbodi nents The present invention relates to an
el ectronic seal. The electronic seal may be used to

Sﬁg?ur@ 8tal ughbivera cralss Gectimry tHreuginyine BDof Rigure dqui r es
aling, regardless of its

Figure 7: shows a front view of an RFID according to an aspect of the present
invention. The RFID may be suitable for use with the electronic seal of Figure 1.

15 Figure 8: shows a front elevation of the seal of Figure 1 during the removal of

a cover from the seal.
Figure 9: shows a cross section through line EE of Figure 8.
Figure 10:  shows a cross section through line FF of Figure 8.

Figure11: shows diagrammatically a partial view of an electronic seal
20 according to a second embodiment of the present invention.
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nonetary val ue. By way of exanple only, the electronic
seal may be used to seal containers, a door to a room
w@roosoM3as t ment, or a control panel or button. PAau2006/000038
shape of the el ectronic seal gand t he nechani sm by
vvhi ch the value itemis sealed will vary dependi ng on
pl.ication. The el ectronic seal may have
Deta'!ﬁﬂ' F'P§9T'BF'°H|[RTIth&aﬂmbﬁdtrﬂef‘ﬁs seal i ng of shi pping
containers and may provide advantages and functionally
t fhe prerent invealian celptas tp anicleeiranic seak Hipelastionisnséal may be

used Icggglgl% ggl\ﬂg %ﬂie\&ﬁfcbg%%)z Be'a% lﬂe% %&rr%gﬁrrgg 'SQSﬁha"i rEBardless of its

electroni c se

monetdnyppalng. Bynivalynef exé/mpl@tdnuﬁsthenellécrromndséalcmanyohe used to seal
the electronic seal of the present invention to er
ContaiNAls <A GOPF A dOREAT GAMPAIINENk O RsQNLEinegg! pbDwftR The shape of

the e‘l’ébf?lldn?@ts'eaf‘%nﬁ" {He P‘r’ecﬂﬁﬂ WRida%e valid itefh i skBRd will vary
var i

evant arts, and suc t1ons and/ or
dependidpfarcihei appdicatien.i nt ended to be within the scope of
the present invention. Figure 1 of the acconpanying
drawi ngs shows a front el evation of an el ectronic seal
ad‘herellien@omlo mlanhydiamnpaﬂicutdneapplieaﬁom tonthensealing of shipping

contair@é;g hardqs gggoerra\%lg vaf?arg%%g%?q P%cﬁrgbgwgtjhg? ﬁg%}lgﬁegsp%%wlarly suited
to th|§aBBﬁéé%fbnA'TPE'TSII&MY\Srde]schéﬁorﬁlscﬂﬂkb\/eﬁgré bﬂﬂ/‘idédiﬁ/ﬂh %‘be@fﬁl@ reference

optional 'y incltde a planar section 1b, on which
to arbammbelooseaitfmm ishéppiag @ontaigen &/ iations. amder m@@flca’uons to the

houl d lc t.hat tends. to, t
clectiofie S5t of 174 Aresait e D! LEEIRE' T BN paf glitbte or more
su1te@QBtcﬁh6ﬁbppm§athls|w?ﬂ%é’%@éré?ﬁdoltho@@fﬁllﬁﬂ m theheslevant arts, and
el ow. The shoulder 1c nmay term nate in _an arcuate

such r\/@ﬂ@g@,nqand/&m@%@ﬁ@t&-‘rf}s aie intandeel fogbre Malhins figpaceire phihe present
inve Qﬁht 2. A cross-sectional view through the cover 1 and

TRE bolt 2 through line AA of Figure 1 is shown in

Figure 2 and in Figure 3 a cross-sectional view

t ?ﬁ%g%ogﬂ}e ?Eg%g?h%éedr%w n%anspon derdj(?.' (?39#0% of an electronic

seal Ed:(s]#dm‘@ 8 anemBpdinvévitadt the bessent m\len"uanapwhdmnsgenerally referenced
place. In the jloreferred enbodi ment th trans%%g%d,%

by arrew d@Pakhe seal 100 ineudes arayeral.@ el 25w vnte apd a button 4.

The Bdr Phad al &SP A Face % aRd thaf bptiBfally include a planar section 1b,

on which a barcode or other indicator may be placed. The cover 1 includes a shoulder

1c that éxtends to the bolt 2 when the bolt is in position to secure the cover 1 to a

container, as will be described in more detail herein below. The shoulder 1c may

terminate in an arcuate recess 1d complementary to the peripheral shape of the bolt 2.

A cross-sectional view through the cover 1 and the bolt 2 through line AA of
Figure 1 is shown in Figure 2 and in Figure 3 a cross-sectional view through line BB of

Figure 1 is shown.

The cover 1 includes a receptacle for a transponder (not shown in Figures 2 and
3), which holds the transponder in place. In the preferred embodiment the transponder
receptacle is in the form of a clamp 50 that holds a part of a transponder. The part of the
transponder held by the claim 50 may be one or more antennas. However, other forms
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transponder held by the claim50 may be one or nore
ant ennas. However, other fornsof transponder
w0 emeptr#es e may be used, or required, dependi NECDAULIN6/000038
particul ar shape and configuf@ti on of the transponder
that is used. The seal 100 may be particularly suited
for use with passive transponders and this reﬁrtﬁsen

of traﬂﬁ@omﬁﬁtresﬁeteéh Bay e meattregriregedenaNsing oA the particular shape
and @Aﬁf{@‘ﬂ\’ﬁbﬁ BE tRE § thaé!ﬁmettqg 8. 3R sBaV 900 may be particularly

applFication to s aving an active transponder:
suited | fanpudsD wnth:lpa$s3/et tmnpaom@@OandnmlSO‘eprmm theemost preferred

embadfiieh g i FlAor AuRuan RE LhRBU Rl Wi s have application
1o Seé@lﬂalg) g g,ebw\@trgh@g@nd@rl or to locating a RFID in the
clanmp a button is inserted into a central

aperture 50c of the clanp 50. The rest of the cover 1

i $h@\ﬁ%mpfad Aefidebeb g SUeﬁﬁﬁd %@b WHrdm@retth%ught together to hold
over - nou process, the clanp 50 may be he b

y
the transpendenl V\Ek'Lqipcbﬁit%J"iabba & vadio ﬁmuenpytlblentifmr@al device (RFID),

vetwialf Herf” PR bf Rioa PRI e IRRE Bl Bk, e fSerted into o

centrahgpert@aredrdof thetdiempea. ATheOfest bEtHY edvalr ‘ISt%CcB\reﬂmdthded about the
the clanp 50 may have a conb shape 1f in this regio

clam €. Bavieg tmeu%/egﬁ@méamgdorpﬁgts dh@é:l%mppﬁﬂ may e b@léinby mechanical
suppbr‘t%’J ﬁgt gd kb b Fhagtn%:l’g e 5%%\]3“ s€ mé&farﬁc% ®Eugdport creating

can no
apertummvedh thieoovdret. dn\mdefttomtdm:tam damﬁfg'rmghickaeumfemelclamp 50 in

his is one aspect, of t hat, contri bu
the regioncAaingCbENRLEREIRT 1BomiR) AR Reias P E SOl Shape 1f in this
regio ofi gures 2 and 3 further show a cross-section through a
seal i ng nechani sm5. The sealing nmechanism5 in this
enbodi ment is adapted to receive the bolt 2.

Al r I
GHRr BRF Vis %@n ) teg,to Seaqm i BESRMSENE B the clamp 50

draw ngs has alue i temthat
and therrebteoﬁ thekexvepyl mbeldml abayt theclampraf), éhdRAIBI ecan noicbe removed

rom 88§ EEL AR R b W gFBBHRER e seel 100 th

contrtwm@yW.té Eﬁat%)éﬁa?ls% dflb@wqa Rethpér 67AaEAI s&dl. s doors and
hen into the sealing nechanism5. Mechanisns for

engagl ng with and securely holding a bolt are well

(IR M S GARGCLR00 S ofolesdaerLPoure song mechanion 5
The sealing mechanism 5 in this embodiment is adapted to receive the bolt 2.
Accordingly, the seal 100 shown in the accompanying drawings has been adapted to
seal a value item that can be locked by the bolt 2, for example by using the bolt 2 to lock
the doors of a shipping container closed, in which case the bolt 2 may be inserted
through two eyes of the shipping container’'s doors and then into the sealing mechanism
5. Mechanisms for engaging with and securely holding a bolt are well known and will
therefore not be described herein. Variations and/or modifications to the sealing

mechanism 5 may be required to seal other value items.

The sealing mechanism 5 is engaged with the clamp 50 of the cover 1 through
an interlocking engagement mechanism 5a (see Figure 3). In alternative embodiments
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mechanism5 may be required to seal other value itens.

The sealing nmechanism5 is engaged with the clanp 50
wo@oobheiseover 1 through an interl ocki ng engageP@naAU2006/000038

mechani sm 5a (see Figure 3).44n alternative

enbodi ment swhere the cover 1 is shaped differently,

the seal i ng nechanism5 may engage w th anot her_part
whergtthepgovesykis shapad diderently, ey Raingnmechann s ey engage with

anotﬁérﬁﬂéﬂﬂetco@@rqnd a second shaft 5c, which extend
transverse to each other and intersect one another.

The first shaft 5b is shaped, dinensioned and oriented

" TBESEAN RERAThE, RIS A58 U6 4 SRR e s, v
extertnbiranézve‘rse)m bach@thamandeithiténsech driee apbihier. e &ifst@hafttsb is shaped,

dimeBSiaaas 0RO G Fﬁ%\@?@%ﬁ%ﬂ%@%ﬂ@glr'pﬂmtferentlal fings 2a
provn&é’d '@Sﬁ%e"bd?t”@ sBad tobb’reQ/Bﬁt PleasBl 2 frodd %E‘@v n@‘?\r the shaft 5b

by the sealing mechanismb5, contains a
after g hagthegn insertedes an aperture 6a through it and whi ch
has a frustoconi cal shaped opening 6b on the side of
the aperture 6a that receives the bolt 2. In Figure 2,
a Téienséeond shpldSopehichgint the membodjnEnt i sheavrsdn the accompanying

BRI L2054 S S g i) e s
mecHHPSME, dontdiné %&néVélﬁétmémb‘éF@W% ﬁfdltﬂi/ésAan taB%rtGF& ba through it
2 contacts a side wall of the opening 6b and force

and \tvh@hnlmelféus’femcaleshapa@bveemngtateomthecﬁud@mf the aperture 6a that

receu#{é‘éjjcl%a&?hbtb 9@?1%"25% Vs?_rﬁgac‘r %%Ecgﬁaediig ﬁ(g%gﬁihgtgbels also provided
on thepoppusite, sidbi affthexdmttise eaf, Wre nhishie MoIvRYeesaBMYEhel the bolt 2 is
a cap,8 and which is fixedly engaged with the
move&@&wnwr%wawieﬁﬂ@ﬂomﬁ@% by @rm\ﬂha %E%baﬁ)? eQlitals| @ side wall of
the cgireag,;\geb%\a fofedy thiEFhBUARE:mERMBEN B! Bin8yé B tHehifElRh indicated by

stic strip and a resilient so suc
arrow Bbars. mome et is a:galnstrtdaes‘proe”@f q bl&eynngemepj mfemie«blto herem as a

n,addi ti,o oan her S|n eoerabl
spring o whish SElehis betrgarng AVEtls BERTEHS St SR §4 which is
fixed G EQYaded SHEN tlﬁ’@‘é‘e‘éﬁn?’%ébﬁ’é:ﬁsﬂﬁ%nm\@séhﬁgt? Qnay be any suitable
mat eri al extendin ween the novabl e ne

biasing deyiseopd mstieral, wludm@@nd@llﬁd metali Qrgp@stls stmandda aesilient soft
matehglesﬂhséﬂubeﬂeq %faé&ffoﬂﬁggp?nm%y be rep acedj or used in addition to
another biasing device operable to pull the movable member 6 in the opposite direction
to arrow B, such device possibly being an elastic material extending between the
movable member 4 and the second shaft 5c.

A conductive ring 9 is located at the distal end of the movable member 6 from the
cap 8. The conductive ring 9 is annular shaped and is dimensioned to extend around a
chip on the RFID, thereby shorting out the chip and preventing the RFID from
transmitting a signal in response to an interrogation signal. Any suitably shaped
conductive body may be used instead of the conductive ring 9, provided that the
conductive body effectively renders the RFID inoperable when it is in contact with the
RFID.
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cap 8. The conductive ring 9 is annular shaped and is
di mensi oned to extend around a chip on the RFID,
w0 b@sebpishorti ng out the chip and preventi ng PCEABREIORD000038
fromtransmtting a signal iqpresponse to an
i nt.errogation signal. Any suitably shaped conduct ive
bodérga be used instead of the conductive ring

pP§ et $pal t0lkicHper & iloek ﬁowtam@écthwa@rlérra@m&alned in an
I
mopeh%ﬁ%%éé oérjgé)ft (ratﬁge n‘ﬁl‘%gg\/é hn secliJé tr?%%%feg"‘%%é]{m %éﬂlqﬁlgr RFID by the

spring ﬁeTREIFEFIDsnsnamettzans@med ko ananmrablle&tatea&ﬂaerdﬁhe biait 2 has been

e W o Sd T, 48 0300 B Pt B .
can bRPRIPIrémSttighire ﬁfﬂh%f cdrf?a‘@zcﬁ\% ting 9@sn Qﬁ@@léd@@ff thedniehéting parts

the receptacl e 5b through the aperture
50a, ﬁ%@ﬁltl@e rlame 606 Thespring deastand of the sprng shquld thieeselected to be

LA AR R T p—

condd‘ld‘terss@m ltﬂi@ RFIBhoutAd&ethecREID Ridpepathe and sufficRmtllyYow so as to not
high to nmaintain the conductive ring 9 in contact with

causq HaMAEed6ahPyEoh AU LsieT RSkh i 14l BreVenfiem g6 AanAgs, the movable
membet &n ﬁg\yé‘éh‘é‘?aﬁf&d@rig 'a]%ina\{ 1% o5 thlfsk Bﬁpl[l%‘ to the seal 100,

cause danmmge to drther assi
for epalemmwtdwmgoftradarmg'éus teﬂasum‘patticm meayp eperformayth@asigalafunction of

providin 2 68t 8h e 2R sANGAR 1ht el S RasLs &S Sielained fh more detail

hereiR BeldvPIh iEFé(tld?PfoflﬁibU}é ¢ dual function of providing a
poi nt of weakening 1 n the novable nmenber 6 as is

explained in nore detail herein belowin relation to

Firger Sedil 100h6f SRS pljeggpagfire)\t/é}ﬁlow %@?orbnﬁfégﬁtia% an RFID in an

therefore maintalns an an i nopera
mopemablelstaﬂeeursiddhe seal he8 hasdreacspabplied tooa aoataiber. Adis controls when
gnal

t
the sqg] LG LEN S Sohe R FEgRasErod LTty So3 Shavs
a front view of the seal 100 with the bolt 2 inserted
th 5b, Fi 5 ) . .
o Ploee OE shobRbn W8, ot HiE Reak 188 G tne hatt 2 igggrted into the
recep'fé&é”&b q=|§'t]‘t‘é"‘§ hoWsOS TrERCES QTR VleW’tHrBU?H%he' caeEgure 4 and

Figure 4. As can be seen particularly TromFigure
Flgure 6 whewsmecr@sﬂ-seczthrral ivigye thregighnline O of eﬁlgq@l‘t%él As5¢an be seen

partl ﬂqery @?@\Fe'ﬁyﬁe gég Qlﬁ%bgﬁgig dH eargef gﬂ%ﬂ'&g e&;tacle 5b, the cover 1
extends up to the head of the bolt 2. This prevents access to the bolt 2 to prevent
cutting of the bolt without visibly damaging the cover 1. Even if the bolt was able to be
cut immediately below the head 3 without damaging the cover, the shaft of the bolt 2
would still extend through the value item and removing the shaft would likely still
necessitate damage to at least the shoulder 1c of the cover 1.

Inserting the bolt 2 into the receptacle 5b through the aperture 6a causes the
aperture 6a to align with the receptacle 5b by moving in direction B, against the
opposing force of the spring 7. This also moves the ring 9 in direction B, taking it out of
the plane occupied by the intersecting parts 50a, 50b of the clamp 50 and allowing an
RFID held by the clamp 50 to operate.
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cutting of the bolt w thout visibly damagi ng the cover
1. Even if the bolt was able to be cut imedi ately
whedoenw4see head 3 wit hout damagi ng the cover, PCEABR@6N00038

of the bolt 2 would still exfend through the val ue

item and renoving the shaft would likely still

necessitate damage to at |east the shoulder 1c of the i

cdhese 1skillags dp t theg relpamo pits o wilh appreciatee dagd: thare erp alternative

. . e ] t
methoglt B *TaihRAIRG S HISpDANEFHP P, IDBeRAS A, A iien changing the
transpgadarsio aheopgabls statéoMbe ofethdus apaﬂatgje?for@meahlosﬁdhe present
. noves the rj. 9 in directjo t aki out of
'nvenapad@axs%d%%eéybvh@e. OB rartshates thabls sgsdofor example,
e

differ&he nidtRo®s FHag ?L\)é{ﬂ?b%gf&na@ﬁa@np hekiRy tlta'h%pﬁhﬁ@f’% BBtween an

to operateTose in the relevant arts
opera'wpraend imopetdiive stater thaarfor abssiva dtanspondeisoalyd triinsponders having

atorSBL AN I EIBRAISon i P BB BDBLGE2H inoporavl
stated 11y aEtrERls ntRbIAbTRe f OFeratiseadf te sbal k6 &HRbe the state of the
invention may be dictated by the particul ar

transpergergoayde mshanlgalj@ereatup%rf%%ﬂ@p@ byineépg & conductive object,

or elé}?gn%d?o ﬁﬂa@@nﬁ%{h%r st?fet 84 'cﬂﬁx Rl |n‘{ﬁ{aments a simple state

nspon ers perative and'i noperati

maclﬁﬁatWhtafm/@rfrﬂéthbd&ﬁl attuatiomn spasets rthe aved| of dns pmﬂsmﬁ $nvention has
havi ng di fferent structures and functio

the agy¥aniage Pfgeatikading fo PLosnsiariy Hbﬁ@rOJbPEa i tyei%sj not need to be
swﬂcﬁ%é t&LRMN §‘f?&é‘ Eg% sreyh?aféogét%tn' Rt meBSﬁﬁﬁéﬂt ffd?'n GHEnBRmal use of

state o sponder e nmechani ca
the sealtafitiee pfesent ravgpltionliy seala nglua itsppduct i ve obj ect, or
el ectronic, for exanple by changing the state of a
chip that inplenents a sinple state machi ne. What ever
mEtdurd 7o6haws laaaﬂrd)mmw ofsatd RRIB200e ATheoRA D 209 ieskades a chip 201

i nventi on ha ant a not having t e .
and AroAEEBRG EFURRr £02a Mok B 18R ShaBeuRR b s bogient is in the shape
of a G¥&S. CA‘%g g&t afrutlr t2®t39m9y pRovi8E@irntfe frid QF‘pIE\Qﬁ’é r|b§ on the cover
I ndepen fromthe nornal use of the seal
1. Tha mﬂennalshmtureo?DZ oayeiacludevimouer mogmsepagateearvtesn@mo assist to

f REI 2 The RFI
increfisg RBcateiiea o AnnipererlVer soB08 e & HERGFID 200. For
exa V&hé’éﬁfbﬂhé%ﬂr&m}@%mbehfsedﬁot B&cls bameoradach palf)sﬁ arms of the
support structure 203 may provided _in the form of

crosqosrmadcarnmga@rtrucﬂé”eo’%%ﬁhwn ThEiguie dni$e hef the aptenpgs within the
anter Y stritGLiE803 Whe Qlspiiict 5786 RSt a&vsinet. e chip 201

and antenna structure 202 are located on a flexible substrate 204. Those skilled in the
relevant arts will immediately appreciate how to manufacture an RFID 200 of the type
shown in Figure 7 and therefore the structure and operation of the RFID 200 (or any
other transponder that may be used as part of an electronic seal of the present
invention) will not be described further herein.

The cover 1 may locate the RFID 200, or at least the antenna structure 202 so as
to be spaced apart from the sealing mechanism 5. This spaces the antenna structure
202 away from the bolt 2 and the value item, which may be a metal shipping container.
The size of the gap between the RFID 200 (and/or antenna structure 202) and the bolt 2
(and/or the value item) may be selected to obtain improved RFID 200 performance.
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i ncrease the effective range and/ or effective coverage

area of the RFID 200. For exanple, one antenna
w@reoeot4sie coul d be used for each arm or each PEi/AU06/000038

arms of the cross-shaped antepna structure 202 shown

in Figure 7, so that the antennas within the antenna

structure 202 are displaced by 90 degrees relative

edenrelpassr thergeak 40P, 2t ORAEAIAPUARGS 06 Loyt 42@"%(9@ from the
posm{)ﬁ“sﬂb% IHrFlgl,llfeISa?)( 'aF\HQ? fHERE [5@§|ﬁ’or?9ﬁowmﬁgﬁ%§r%blé EHd '1'@ Figures 9

'evant art at el te how
and 1|®ea1refcaos$fsectmnaklvldw&trmoogh lihes EEpan@ Evaf Figurre gmespe'ctlvely This

causan 0o Ky HAPOR FBFIE ALY (R Fhag MY BlbTR Sl o, thereby

severﬁfg fHé &lig 2oN GRirf tﬁ@%bb@tfralfer@@fvﬂﬁélﬁ"i'eﬂna}f%rﬁéléﬂn phde by the clamp
be described further herei'n. The cover ma

y
50. Thn@dandeitsﬁéem D 200 peanaaenﬂlsemefamealﬁwréhﬁrdngvem@nUefsthe button

+ BB 85, 58 g ABRAEA A9 SO 150 50 gy surtace 10 o
the en‘g@gefﬁeﬂmrh@ﬁ'\émém Baammdmehseaigagestthm emdragdmenty niezhanism 5a
shi ppi ng container. The size of the g

from 5'@@ v@@rl‘i‘pt RB. i algw's( thed/covennt ke Jemavedr é'ph?OﬁS“'ent tension
provnc?%tfJI ot%h fhe %Iahl&léragﬁé{%%hggto n|§rﬁ g V\Fhe ir? ¢hé Cé(f]c‘émpanylng

taln'Inprove ornance rel ease
drawmgal maPhe auffiojpat 40 qrusputﬂeesowmm todt then séalllng/vm&tﬂ\ahranmS without

Qsjtion_ s i n_Fi gures nd 6 to the position
operafioaR RSy BabiAn et el dhe Saudogtieal Biechafibm Sa does
t gsectional views through lines EE and FF of
no “%{g Se 8 respectively. This causes an edge, in this
enbodi ment a set of teeth 4a to move into the shaft

58‘het gﬁélc EMO SR WE fi%e aEBbrﬁ’n %H%nbr Gl‘ﬁvhﬁgs S Hgﬂﬁpabebutton 4 for

remal ns the c hi s

destrogingea $asbweHFalﬁBm1ﬂiqmeremaeamﬂSythenm@§t me@rrenuemb@dlment of the
the butt nwar d

presdffinuediorh BPWEKE" LURTBRI GXEb A G ah oo pB Gepending on the

partlc‘-E}I‘érf @aalréﬁments tdrahengau ey prafelutizes 'Bf Ine deBighers of a seal of the
di sengages the engagenent nmechanism 5a fromthe cla

np
presesd. inventionalByowayt dleexample onlyp the chimg0adnayhke, or may include an

ctec 5348k A 5850 s PR EEPA QI g coprsio o e

buttoﬁlrcﬁVMerygﬁe Fhitoeed b/ fd cmmr‘dlleirdoptthEPROMywhlch nfafy d¢suse the chip

nmechani sm5 wi thout o assj. st ance,
201 theataee fEOBHNERBADLEN hiE demBSeatl AYISTBa aHLch GAPETHas nay cause

the t2REFoRRLr thESRR2DGifferent signal, for example a different digital sequence after
the button 4 has been depressed.

In another embodiment of the invention, the button 4 may be replaced by a lock
cylinder that is actuated by a key. Rotation of the lock cylinder by the key may result in
the destruction or modification of the transponder, either mechanically or electronically,
or even chemically, for example by releasing a chemical that damages the transponder,

or by causing a small exothermic reaction or explosion.

In a still further alternative embodiment, the seal 100 may monitor the integrity of
the bolt 2 and/or the cover 1, for example by detecting cutting of the bolt, by detecting a
change in the electrical properties of the bolt 2, and/or by running a fine wire about the
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The seal 100 shown in the acconpanyi ng draw ngs,
having a button 4 for destroying a passive
wo canspsmier, represents the nost preferred enmbOOAneN5/000038

of the present invention. Hoygver, alternatives exi st

and may be used depending on the particul ar

requir nts for the seal or the preferences of .the
Covero%@cf/ahggﬁ a5 deteeting éfu‘\/%rﬁ@%r%aﬁﬁmﬁnw'éﬁtPeﬂn J&fﬁ&w of an event
that |H<§|C§Té§'}$83%lﬂ?é‘ r¥mot/BEoCtiinfbetthly Bh alOIrOO”@/e 5881 46t changes the

ctrically erasable progranmable read only nenory
transpamRrOVE detdctablsrwseyi on of the button 4 may be
nonitored by a controller for the EEPROM which may
cause the chip 201 to erase itself when the button 4
i in thepprefered embcm‘inwnrt vesgribed berainolheecovery! cangwt be removed

iSRRI DR b o AL R St i R 20
to beAdéiﬁé%)&?eRn %@%ﬁ@@@d@f ﬂH’S @ﬁ@o@ﬁﬁeﬁm%bﬂaﬂéld@ﬁtdl H@structlon of the

i nvention, the button 4 may be replaced by a lo
RFIDc300 wmilkbetraea. Insameltemasive igmbodisient toe duitton fbmayhbe omitted and

the c!&?erﬁoﬁﬁy) @%Fén&ﬁ%cﬁ Wﬁﬁéﬁ%’ %ﬁé o Osﬁsﬁﬁ {hé Bltlt%(g}f4qﬁ'sér{)}ﬁhbp Qctuator. In

this alfeaaveEhbydiftent tigs beion oftdrijoving tl@yeﬁv@hﬁmag,adjémage or alter the
for exanple by releasing a chem caI t hat damages t

transpergiipénicRIaMie yyteasngiawnyaa Nl of xentRng ok @@&%%Nred to the
coveP'i a‘?@ple%i'n‘&nkﬁﬂlﬁ‘d 3 <]:°ﬁ R (S% th &Hﬁ%hoﬁ&ére By Mﬁnltorln%/ the breaking of

ment Irtor ‘theintegri
an eIédﬂtﬂcbbdzltcuﬁt thatlxtentb e veo ties bfbuntﬂaxry eterephdheycover 1 and the rest of
detecting cutting of the bolt, by detecting a change
the se@l 100 el'ectrical properties of the bolt 2, and/or by
running a fine wire about thecover and/or bolt and

off hafeTataribe SRAL 100 SARRE SHRHtLInAL RO NG i8Nl Wil be received

from ttﬁé'nﬂfl'[ﬁ %ng orhe tﬁ@@ntlil@%eaf h@osﬁa}epié}%dcwmrﬁé&? signal will be

in a detectable way. In the preferred
recemdho/éls rtbatbodtezcs iimmateseibi througle thewevel 1can atdeasteit is difficult to

sccel R4S 1 BRR e SBEGERLIAS VR R s recly tarmer

evidetBRESCs diffic@t irevagent theltbipaireiicne Riednainighad in the seal 100.
acci dental destruction of the RFID 200 will be rare.

In an alternative enbodi nent the button 4 may be

OfFijdirgdi ﬂ%oWéeaCGi‘éQfarﬁn%E rRPréfFRNRSh OF t2PUbT fdnr akternative seal

pressing the button or any other actuator. In this
accoedlm@rtnah!'lmpr@eﬂbdmvmmom Heheagortiomsopf tlensmahghomen are a movable

memb&r 85 SImnPa¥ tgl PEHOoVEDIE He%béh& of the seal 100, a cover 65 similar to the
cover 1 of the seal 100 and an RFID 64, which may be the RFID 200 shown in Figure 7.
The mov.able member 60 includes weakened portion 61. The weakened portion 61 is
located in the movable member 60 between a conductive ring 62 and an aperture 63
(not visible in Figure 11) that receives a bolt (not shown). The conductive ring 62
operates in the same way as the conductive ring 9 of the seal 100 to render the RFID
64 inoperable when it is in contact with the RFID. 64.

The movable member 63 may be biased against the RFID 64 by any suitable
biasing means, including a spring similar to the spring 7. In addition or instead, the
movable member 63 is biased against the RFID 64 by two biasing members 66, which
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transponder, for exanple by tearing away a part of an

antenna that was secured to the cover 1 and | eaving
whewwsndises chi p of the transponder, or by noni t BCT/AY200k@00038

breaki ng of an electrical ciqguit that extends over

t he boundary between the cover 1 and the rest of the

seal 100, Therefore, the seal 100 is tanper evident,
are seeUreH 4P tae CR¥er B Ehgywerakaned ppdiane@tiphd dhe birgingaembers 66 are

e i a0
o GreQlfS o 1, 3650olA, i dEBhERgn8n oot e
resiliencecoe® Wweakemed pgHionhé1 amdethelbiasingamehwsss 66t so $hat weakened

portioglia. Iﬁgﬁ%{tst%@g esgav%?%ﬁggééénqgg[%g#rbpzp%g%élpdnﬁg}ber 60 (which
is hel@Vih ae BRG BAIt) Bvith tfh%'t\ﬁhé’élﬁer{éla %rgbﬁ g’iesém?%,aﬂﬁﬁediasigg members

evi dent nechani’sns I n e Sea . gure SNOWs
66 thginaguslmthei condystive eincati2oagainshdne RFIDB4al readedng \tbe RFID 64

. | ording.t.o the presgnt invention. The rtions
nopef§Ble, $HE defvelReliR stpbed o b reMhiabar facolilive ige2 from the
covert 6% cam'vab/ Se BERROEd ByQfarhdfing &dé cdWélk6m cover 65

simlar to the cover 1 of the seal 100 and an RFI D 64,

whi ch may be the RFID 200 shown in Figure 7. The

Mryakt ekieabiartheGelevaht das wmadgmv@@iaf@fﬁdt QePnativeBiising devices
weakened portion 6 1 is |located in the novabl e nenber

exist,dor peampina aneiehgpidng.bat may B2usediinsteahef ther kiasipg members 66.
piso, el Refo L BH S ROMIS! SRBE dLGRef R dogh iy monitor for

removalyofathet dtsret @30aed evsse iheoEBEPRIONhThisemlay i) atlsieved d§rmonitoring
the RFID 64 i noperable when it is in contact with the,
for theyhreaking of pRe qrdvals eonduistrs. BIvhigh cseedhe wegkepas mortion 61 may
be orhi@gRFI D 64 by any suitabl e biasing means, including a
spring simlar to the spring 7. In addition or
i nstead, the novable nmenber 63 is biased agai nst the

R alt ! . o,
LS Y BB S polBUR1RER REFYIAA S and 10,
impan® @beursaitbe do ¢hd R dnderted suthieadibmpn®.cFheaREIRRO0 and the clamp

50 arp gt BRBBSENog RS ehREiRad BIREILLA0R 1§ PaAGODHS VHIN g, clamp 50,
the Cﬁiﬁmr@ &Hitree rbnﬁ\,e\wglf@ﬂﬁe goortion 6 1 severs should

e cover 65 be renoved fromthe novabl e menber 60
(which is held in place by a bolt). Wth the weakened

PAS 4 inp, S0VE et FESRIAZING U 15E00 4 Ao subsae
204, wiachiRFeguIB4in a curved antenna structure 202. This curvature of the antenna
structure 202 results in a transmitted signal covering a segment (formed by the rays
extending normal from the antenna structure 202 over the active part of the antenna
structure 202. This is in contrast to if the antenna were held flat, when most of the
transmitted energy would be directed outwards from the antenna transverse to the
plane of the antenna. An advantage of the curved antenna design is that an interrogator
could be located towards the side of the cover 1 and still receive a signal at useful

distances. This is further enhanced by the dual antenna structure of the RFID 200.

Those skilled in the relevant arts will appreciate that the effective transmit
distance for the RFID 200 is reduced in the direction normal to the vertical centre line of

the front face 1a of the cover 1 when the antenna is curved. However, this reduced
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I noperabl e. The cover 65 is shaped so that renoval of
the conductive ring 62 fromthe cover 65 can only be
w@edvsewuses by damagi ng the cover 65. Those ski | P€HAUZN06/000038
the relevant arts will appregyate that alternative
bi asi ng devices exist, for exanple a netal spring,
at may be used i nst ead of the biasing nenbers

66.
effecwes Hanmﬁlegt%tanpmsw@wgd hy thersgnlicapt asrheing outweighed by the

bene@t‘éﬂfalﬁagﬁlréé g;%é%t‘%ﬁént@gg’fé% eiffér’r(guv'égce as%hlt g st%yﬁ%ﬁér directions.

For exanipler ivhgnf e séal 1O dkiusgd ain dmgecxhlpmng comhainetsyris js common
case the vveakened qQrtion 6 1

in which b itted. .
practcfté; layecieh o dnBie CHERGRFENN CIO3R PEHTHY Bosroother. This may
prevérig Ie?fe@;ﬂf/é‘sac%es@ frmgl tﬁ&’fro'nf%@rtﬁé s@aP HOY Hyuh g n‘it%rrb Stor of the RFID

Dinserted in the clanp 50. The RFI D200 and
200. dihgnpursed sshapsoof the B a%dn dle tdeal 1\QﬁeaIIQer tIRFIF{FID 200 to be

e 2 o e g B ot

transpondédnitie gapisstweBh 3wb tohtHiNersor ces a curve in the
substrate 204, which results in a curved antenna

structure 202. This curvature of the antenna structure

2QRobEsHkilled | 1h anér rdlevErtt Bfts SWiNallsE OxEreBmitd SRENBY forming a
(fornmed by the rays extending normal fromthe antenna

transpendgst igceptagie baving: s euredi shapsaalpng twprthaganah axes, for example
by fomﬁl{é\[ng;cég:{agat@at o 8 \Ahﬁeﬁcc‘al s'ﬁrf‘é?@,t {@S{aﬁé&l\)e fe3CoPRES @QﬁSponder may

most O ransm ted ener

be intm;dsdd@on@ itwo tarthogohahagkss, fallomind furlirdreflexibility dn theeeation of an
to the plane of the antenn n advant age of the
interrpgalpE d faht 8nPaAS§E glansp st/a arfePﬁl"@Frg(g’at%? @6fiye) Fansponder.

Furthle%@FéE‘daleri’é@ dﬁ\et Br‘?efér‘r&? MhbddiferPYEh %r?ggitzér?égotnﬁgrr receptacle,

ecelve a Sli at use di st ances.
thoseesihﬂaed: Hfdtfi@yfei&\@nﬁ adis vathaeprm:mertbat other ehapesa alkBl dllow an effective
t 0} skilled in the rslevant ﬁ'n g
rans%?ﬁ‘%'&u‘ﬁ?t@“f’ﬁa?v“%rh@”e'PPr@@?P e"ANP&nE atnglﬁ {%JHH\ée figra transponder
havinghg piehdt dRterina. RAFUSRIMDIB, tl’ﬂ? tidins gehd AN rdtipt@dle trRay tRfine three

vertical centre line of the front face la of the cover
sidesiofhsapezaidant enna is curved. However, this

reducedeffective transmtting distance is viewed by

the applicant as bei ng outwei ghed by the benefit of

h&viadgitions dbe tcunvediishgpe of tba ayee flf eeviesea usahd tiable purpose of

noroBih 055 4b<EkESEofel 5 o8MinsRh, HATRbfne 4524 the seaing
mecha@igie B and orienting the RFID 200 outwards from a surface next to the seal 100,
to which the seal 100 may be mounted. Achieving even two of these purposes with a
single structure may result in efficiencies in material and manufacturing costs over
alternatives. The advantages of the curved shape of the cover 1 may be achieved
whether or not the cover 1 is removable from the sealing mechanism 5 by the use of a
button or other actuator. If the cover 1 is not removable from the sealing mechanism 5,
then they may be integrally formed, in which case an operator must destruct the cover
to access the bolt 2 (or other locking member). Lines of weakness may be formed in the
seal 100 to facilitate removal of a cover that has been integrally formed with a sealing

mechanism.
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practice to place two or nore containers in close
proximty to each other. This nmay prevent effective
wa@ewessssis om the front of the seal 100 by an PCT/AU2006/000038

interrogator of the RFID 20048The curved shape of the

RFID 200 in the seal 100 allows the RFID 200 to be

interrogated at useful distances from other o

di hecfarBiations o acheirplanasaniener susiure anaydiawer apglication to any

. T . . . '

othel, REHATRORS: EBhdrtng SErSaics PR Pehstrg, e b egent inventon
should nospenuhelersteod @salirhitedhdw iusg an electredicséeals, altltnght the Applicant

. ortho al axes, for.ex | e form ng a parabolic or
beliedf i dfes A Tauer S B Senting & datinie ReaR:
transponder may be increased al ong two orthogonal
axes, allowing further flexibility in the |ocation of,
i dter Joid sering HeshalioUns i bR GRS EleAdEm BusLitably robust

moulbies t@%ét&iaﬁ.%%ﬁgfﬁde kY rrﬁé(}?ﬁ@@(ﬂ fo bélggbgf*@i&eﬁr’fﬁom a metal or

preferred enmbodi nent iS a curved transpon
metal edleptincoriert ivo adeguatele preévent remasiab\adntheabolt 2widfler it has been

appr.eci at e that r shapes,al.so allgw an effective _ .
engaBl it B grckiadh i, BUERSHTE D Biak s At fol and the
shaftaBgl & relatid epring @ MANPROPARLrEAYhBYIfatHEYaRPE integrally formed

antenna. For exanple, the transponder receptacle nmay
CompRITent® @hMey ke depamtescamperenisdin whicidease éhe spieg 7 may be a

shape of the cover 1 serves a useful treble
metaggé%ﬁ:@e of increasing the effective angle of
transm ssion, preventing access to the sealing

Rl P kT bt b oiiroToieBl o thTRd i adbication o

othemfaymb&f moiitarthg, Aitheewith ®revitiout e 6vemnESEhadd aosiRStions may be
wWth a single structure may result in efficiencies in

realisgck Ry replaciia the Rt Zcand rergptasde sbavilr a fin thedds readily removed from
the sggﬁ'é ﬂ?ég:\'r}gg%‘?ﬁ 59fhEHin ‘r‘r?]’éa%’ 8? ﬁé@&%@ tha!L(lglﬁleéYﬁ,rw%if:Fe{Way including

whet her "or e cover 'S renova
a dodrafra chrtaea) sonthatdictheniadue Berbyis nevadsfeormfa patiicutayriocation the pin
. ther actuator. If the cqver_1 s not remvable from . .
s Pl SLL P e Rsalia AT R Gh WSy Ry fsaE A CegRMPINE ring © being
pushb@'aiRthst e WBhSPoKARFCREMABEHAHY pifltsh tHBA e GdtebI2R without visual
cover to access the bolt 2 (or other |ocking nenber).
inspagdtingPivtherebreress ofrdy rasponse raydthien RN 2hko amointerrogation signall.

Simil%@f,htgth% %ﬁ@?‘é% ﬁ%r@e %?avseerd, ttﬂgtRpﬁ? 2?)%enmaiyn58gorr%|el dctive upon
removal of the pin. One example application of a sealing mechanism 5 of this type is on
aircraft, where the pin may be secured to the door of a container for a lifejacket or
secured to the lifejacket itself, so that removal or tampering with a lifejacket can be
readily detected without necessarily having to perform a visual inspection.

An advantage of the present invention is the ability to provide an electronic
device that activates when tampering is detected. This may allow very quick
identification of value items that have been tampered with, as all the transponders that
are not indicating a tamper condition are off. Such a tamper evident device may be
suited to applications where a person tampering with the value item is unlikely to also

successfully tamper with the electronic device so as to render it inoperable. The cover 1



mechani sm The formati on of a non-pl anar antenna
structure may have application to any other
w0 ewhooi5e8)i es | ncor porating transponders and tPCBAU2006/000038
aspect of the present inventygn should not be
understood as |imted to use on el ectronic seals,

al t hough the Applicant believes that it has gfrtlcular
of thenprersang ineaorpwithawt the lutian 4omay assigtdo pratect Hvadevice so as to

r:

prevéHfQi fﬁ%é {04 g;é?@(?lrgﬁ gwgﬁ %’tl c@?r%'?%r' éﬁdar:ﬁélgﬂhg?‘.

receptacle 5b may need to be constructed froma netal

0 t ' : L I

TR bt 5 phrfHE AL B YBThel T8 epectioation
extendsclepalaelterr&nve'ﬂmnbinaﬁbm of/ the imdviSualefeabeaesl mentivnes or evident
and the shaft cap, 8 an sPriq%?7 ng% be ) )

from ptglreymt %rerawnq%e&' 29 these gitie &t  hrreiaEBRp ofiitiiute various
alterr%{tlvgaéépg@ é‘?ﬁ\?erﬁi% onents, in which case the

spring may e a nmetal spring. The seal i ng nmechani sm

5 of the electronic seal 100 may al so have application

Lo @hihago fb%r ﬂﬁ%&%td&nﬂa? i ot FddMbrisdsd gof’ft réll?\%’étlcal variants)

t he cover 1. ese applications may be r

as useshinatbisngpediicadiioint isZacmindalemictepthedenS‘mdwdds”aand shdthdunot unless
nechanj sm

the cbﬁ’ge&ﬁ,aggale{s& rrgggﬁ'éggﬂ%%%?sé,%%%%%béﬁn%eﬁer%exaudmg the presence

10 OfotHé}(é|&ﬂbﬁ&&fggﬁjre§f a container, so that if the value

Itemis noved froma particular |location the pinis
pul | ed out fromthe sealing nechanismb5, which results
in the conductive ring 9 being pushed agai nst the
transponder. Renoval of the pin can then be detected
wi t hout visual inspection by the absence of a response
by the RFID 200 to an interrogation signal. Simlarly,
if the spring 7 is reverse biased, the RFID 200 may
becone active upon renoval of the pin. One exanple
application of a sealing nechanism5 of this type is
on aircraft, where the pin may be secured to the door
of a container for a |lifejacket or secured to the
lifejacket itself, so that renoval or tanpering with a
lifejacket can be readily detected w thout necessarily
having to performa visual inspection. An advantage of
the present invention is the ability to provide an

el ectronic device that activates when tanpering is
detected. This may all ow very quick
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identification of value itens that have been tanpered
with, as all the transponders that are not indicating

w@2a0anpsi8 condition are of f. Such a tanper eviPRENAU2006/000038

device may be suited to appl pgati ons where a person
tanpering with the value itemis unlikely to al so

. successfully tanper with the electronic device so as
Claim$ render it inoperable. The cover lof the present

i nvention, without the button 4, nmay assist to protect
the device so as to prevent damage to the el ectronic )
dé\1 eleolrienic BeR\eATRIIPINGT3 SRAiRG iMeghatism) thajiserispa value item, a

“ﬁ‘r%%?&ﬂ&é’r tigk fa%% ' %antanogbégp?&gff&d AR h8id in the

hi's Specifi cat on éxtends t rnative
c dreinispandenseoéptahle ithal s dactuafezhtupers ereigeomad of the sealing

d f the t d . Al] of th .
TR oA irsTsin: fion lecyiAo0d 0L MAPtaTS 2 fieBsAgRdg/held in the
afhfé?\%f)énﬁér fdt@ptaty€ M BANnopéramd btaké %tIPSnHQﬁW ahficdhe actuator is

that the term"conprises” (or its grammtical

vactuaied) as used in this speC| fication is equival ent

to the term"includes" and should not, unless the

context clearly requires otherw se, be taken as

nddes shactiopice sealuaf igiohd, prvlwehtéheafsealihgrmebharmiems comprises a
or feature ronl

o BaF g o oh TR i okl PaSEbGE G FfareiS ameertRn"8f fhe locking

t mémBeniethereegitharl GauseBdhéAcafdittrefotdctiiste. a _
transponder held in the transponder receptacle that is

actuat ed upon engagenent of the sealing nechani sm

WTRHeR idledthihi€! G F Nickhepatiaf®i Nt &l Raidh 12, anﬁmwran electrically
held in the transponder receptacle in an i noper a

stcaﬂdugimta pbigatiand|wherein actuadionsfibe @ctuaton cesidisein. movement of

i Hie SHElY, AN, oot pelifon'T bl WREREH 13 contact 2

merEpepoAder Wéle et traﬁswdndm rétepthelel ocki ng menber in
the receptacl e causes the actuator to actuate. 3. The
el ectronic seal of either claiml1 or claim2,

| MleUdldiironlt et tofi éa%IMecwduatmw Gbi 8Ctwididin the transponder
wherein actuation of the actuator results in nove

offe¢eriagiecomprisgs| 3f ledvicupention toaf Ié@aaﬁﬁmdr@m%smned to hold at
p‘l’esé%t lopR S%%F £at Iéa eCQHtIeﬁﬁE ot ot ASHORREF b Q%luﬂléd‘qshape.

the tran er rec pacl

The electronic seal of claim 4, wherein the curved shape has a convex side
facing away from the sealing mechanism and a concave side facing towards the

sealing mechanism.

The electronic seal of any one of claims 1 to 5, wherein the transponder

receptacle is formed within a cover for the sealing mechanism.

The electronic seal of claim 6, adapted for use to seal a shipping container
having at least one door, wherein the sealing mechanism is adapted to seal the
at least one door and the cover maintains the transponder in an orientation

outwards of the at least one door.
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10.

11.

12.

13.

14,

15.

16.

4. The electronic seal of any one of clains 1 to 3,
wherein the transponder receptacle conprises at | east

w@2@ent4so81 that i s shaped and di nensi oned to hPCTHAER006/000038

| east one part of at |east opg antenna of a
transponder in a curved shape. 5. The el ectronic seal

of claim4, wherein the curved shape has a, convex side
f AcirARsRRNsEr MOYFINOHET SEaNSRPNFEE RANINGNR Hruble agfennaestructure, the

Si £ aCi I ' ' ;
S PR OR BB E MRS g planes o as
t e ehablesptradspondet dgaded én the tramspeohder rédeptacle do dransmit a signal
for the aealin he el ectronic

Pkt OSEERER TEOE L Boh df e s RoRash s PLATE e plenar.

having at |east one door, wherein the sealing
oS oRrbei ARG i 38 Bl i G oSt o sea
OUbWHrdIdPh §88INGt meBRaAISAN EhatOsEalS -a AalucaRGPORMRN a cover one of

housi'ng for a transponder having a flexible antenna
s fermediindegnaliy Wibuandh gecwied tei thg sealingrmsgehiaiism, wherein the cover

recept acle that. ex ' hree. .

C TIPS ofoss BRI D kBb N R RRL L3, 3RnGF rérRoving the cover
I feewttas | sedligt mathamibma o idinehginy et Rast @ee oBkge coler and any
angles than if the transponder receptacle were planar.

9 Irapgeondenkeld iy the resepiatie-of clai m 8 when forni ng

part of an electronic seal conprising a sealing

mechani smthat seals a value item and a cover one of

f dheetlanspanges hopsing af &Haers@@ungj of ¢laire9s whiereiy the transponder

CREOAMBPRLILE SoPIbB SO AR5 365080 fstliantaly planar
cehapefdiony blecsndbkisghatisitearisversy todthedgstraxist | east

one of the cover and any transponder held in the
receptacle. 10. The transponder housing of either

CIThigr8nsorelef hBusing offetiie 10, MiserelrathepwTsimear shape is a curve.
receptacle has a non-linear shape along a first axis

and a substantially planar shape al ong a second axis

t e tranpERFaraiaiBing of RfhEF ERimaXics.clditn 9Therein the transponder
transponder housing of claim 10, wherein the

ndaceptasierhamapenilivear shppe along twererthoganahaxaer
housing of either claim8 or claim9, wherein the

t ransponder _
The transponder housing of claim 12, wherein the non-linear shape is a curved

shape.

The transponder housing of any one of claims 8 to 13, wherein the housing 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.

The transponder housing of claim 9, wherein the cover is removably engaged
with the sealing mechanism by an engagement mechanism and wherein release
of the engagement mechanism causes a transponder held in said transponder

receptacle to be one of detectably modified and damaged.

The transponder housing of any one of claims 8 to 15 including a transponder in
the transponder receptacle.



receptacle has a non-linear shape along two orthogonal
axes. 13. The transponder housing of claim 12, wherein

W b@onotsi8 | near shape is a curved shape. 14. TPEI/AU2006/000038
transponder housing of any gge of clains 8 to 13,
wherein the housing is attachable to a separate object

and i s shaped and di nensioned to maintain the
17. ¢ Thﬂéi%ﬁ@@ﬂd@hh%m‘r'@@q af Flaimold whendndrded eepart ofiag electronic seal,

Eré}ﬁttﬂghggcf@mghseeﬁ :ébtrr]'rsttr%létedTES thé?'?érﬂBUgleg the transponder

hou3|ng 0 € cCover I's reno
efrgagihe tvarisponkder esnmlpitemj;e irepteyentad Witheurt mgb{gbamagmg the seal.
mechani sm and wherein rel ease of the engagenent
mechani sm causes a transponder held in said
18. t Thedpnsppendecbensinglaf githebelaimel®or didiec1 Abivizerein at least part of

di fi ed and damaged., 16,  The transponder hqusj ng of
5 alp oAl S orIoK e danatenaL R eSATAG 080 AORHb e sHander.
t he transponder receptacle.17. The transponder housing

of claim 16 when incluyded as rt of an electro
19. sé&leeﬁH@P'&%‘??r@"éﬁ"é"‘d@g &?%a'gwamQ%‘a@&ﬁ%tP%?%%Ss%Va'ue item, a

t hahs {) 5 3bcObtakblRe ahf ?We EHGER btfwﬁ?nﬂw‘imgﬁ ko the sealing

receptacle I's prevénte vi SI bly damagi ng t
sawchabiBm T\Mbertenrarmpovmlerf thememgablfe evensausesartrargsponder held

b sl Breearaginto BadoeideiBeiablimdifieg sha damaged.
transponder. 19. An electronic seal conprising a
1020 ¢ FRRepbRBRO, SeApetREn Thavh TS eERVsbl: coKet is removed by

i BBMé‘tlbé ?r? Rt Wﬁlﬁeﬁ?ébﬂféﬁoﬁ‘?&hﬁ@ s8luaieéRises a transponder
renoval ~of the renovable cover causes a transponder

hbell iin thee ttanspopderd secertaclet 421 lee t ondeofoietegtably modified and
dgt ect a%ly nodi fi ed and danmaged. 20. The el ectronic

%1 ai m 19, wherein the renpvabl e cover is
renoved by actuating an actuator, wherein actuation of

21. | Ahedierinc Lakalgefn CRIRR s Dopngteindelifis! of the cover for the
15 ”%@éfﬁq%eﬁt‘h@nmgﬁges thel sed® ﬁh}%l‘édll‘]rdémégéﬂa ®insponder held in

claim™9 or claim20, wherein renoval of the cover for
ttieeﬁeaswgiemeh@maglm causes the seal to physically
damage a transponder held in

22.  The electronic seal of any one of claims 19 to 21, 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

20 visibly damaging the seal.

23.  The electronic seal of any one of claims 19 to 22 including a transponder in the

transponder receptacle.

24.  The electronic seal of claim 23, wherein at least part of the seal is formed by a
material that was moulded about the transponder.

25 25. The electronic seal of claim 24, wherein the cover comprises a first portion that is
a clamp to hold the transponder in place and a second portion that is moulded

over the clamp.
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26.

27.

28.

29.

30.

the transponder receptacle. 22. The el ectronic seal of
any one of clains 19 to 2 1, wherein the seal is

w@emwshr4ieg ed so that after a transponder has bRENAU2006/000038

recei ved by the transponder g®ceptacle, renoval of a
transponder fromthe transponder receptacle is

prevented w thout visibly damagi ng the seal. 23. The
ePac&ledmnic seal campaEgi)dione of clains 19 to 22

[ [ leel rapnsponder receptacle.

25% %gn'g? &%é@ﬁ@@g@ﬁ%&%?g!%'g&gﬁ wherei n at | east

pb)-ta movabls exlver doif thenmeealing meuhibaisnal thehegmewable cover having

oTECPR G 1SRAEEG TOTMECBovEY Heing Aect! ML iedrany with and

peetured that isig clanp tgheold the ggamgponder i fechanism;and
pl ace and a second portion that is noul ded over the

clann Zatuatar éhalcisr aetustese Hpoa oengagsinment af the sealinghgnechanism,

cBerhofhe; e SefbRiitRirs e Bl s oBYR b s transponder
headapiadl8 & annnépéradisstatslantirarephigalrti tdattebtty i9aetuated, and
of formed integrally with and secured to the sealing

mabespindhe Aiansepnder reeeniacks is aarted ta cause adrapsender located in
PR TeaacR o MaE oo A 161 Birde iingg, and wherein

ofi ¢ sea a transponder h
t remepainodfether rapYatle eover eauses petrabsporstentheldnin ithe transponder

and onl ntil the actuatopr is.actuated, and wherein

¢ Feeaitadle o haane St deiedabl modufa At Ganatstise o

transponder located in the receptacle to have a shape

that extends into_three planes, and erein renoyal of |

t RBelncirais seaboslokn a6 nwharah ZABEuALS HRdPIaVRb R gSver involves
t onder : bl

oA 8 ryHREF RIS, b ineffin The (MCBEAGIOY the futher actuator
2Gausée ndranspemdenheldf intthe tramspoatieerasepéacié tw bevae of detectably
act u(ﬁﬁéégpa further actuator and wherein the actuation

of"e 9&Magadiat or causes a transponder held in
the transponder receptacle to be one of detectably

The electronic seal of claim 26 or claim 27 including a transponder in the
transponder receptacle, the removable cover formed so that removal of the
transponder from the transponder receptacle is prevented without damaging the

cover.

A method of manufacturing an electronic seal, the method comprising forming a
seal mechanism for a value item and forming a cover for the seal mechanism,
the cover for the seal mechanism moulded about a transponder to enclose the
transponder, the cover formed in a shape so that disengagement of the seal from
a value item can only be achieved by one of damaging and modifying the

transponder.

The method of claim 29, wherein the transponder is a passive transponder and
the cover is formed in a shape so that disengagement of the seal from a value

item can only be achieved by damaging an antenna of the transponder.



10

15

20

25

31.

32.

33.

34.

35.

36.

nodi fi ed and damaged. 28. The el ectronic seal of claim
26 or claim 27 including a transponder in the

wao ec@espsmier receptacle, the renovabl e cover fPCTYRU26/000038

that renoval of the transponpler fromthe transponder
receptacle is prevented w thout damagi ng the cover.
29. A nethod of manufacturing an electronic seal, the

né'hﬁdaeﬂ‘&‘i'p?f aithey daiim? s gr glaleat® instusing Sorming the ggplmechanism
f
| LA QQ\%P tgge sea éx% ovBB% %@g?gg%lggg@?@ghéms bR8 forming an

cover mechani's
t aatwmﬂ ddrereio aotadtieoftthe dctwatepboitheallovishdisengagement of the seal

| PRl S ann 2R o Pbe e R S bRah  FnghBse; R causes the
?‘éﬂgbﬁﬂdéﬂg B®Ghé ¥t 88mbbed anannegmegr - 30. The net hod

l'laim 29, wherein the transponder is a passive
transponder and the cover is forned in a shape so that

diagea @EfSIéTgnﬁe\%e tf&err%ﬁﬁbmf\éa%”%&ué ‘?ie?‘ﬁf cbg?ﬂﬂs‘ﬁij“ a%nsponder, and

be ac |ev damagi ng an ant enna
t aanacpiuahberfoethe trﬁhepmmiérotﬂmabﬁs actuated cipanntep®easing with the value

claim 29 incl t he seal , nechanj sm an

caBht berdharts ceafiblin feVith, TARIATES B npaATHer, feld in the
f afspendey Rl in Whanepéradid viate @RtiPAnd R ohtiather actuator is
both all ows di sengagenent of the seal nechani sm and

c @gtirated pevicenesrsdave been engaged and causes the
transponder to be one of damaged and nodified. 32. An

el ectronic device for nmonitoring a value item
c der ¢lectngnia devinesyataier 32.anbieran the actugtoricomprises a receptacle to

APRYE LE b bR AR SR ehBCHH Rl ol iSgtion of the

t IGEGHRP AfERhbéeihdné feddifadle @@ase@dear acteaRrpttacictuate. an
i noperable state until and only until the actuator is

actuated or vice-versa. 33. The el ectroni c device of

CIHemetronie tieiidet SecRiséuakith DT EISRS 38, rmcmatr@ckaa electrically
to receive a | ocking nmenber and wherein one or renpval

as@nppstive pbigchangdhehereik palyatientsdthe matwator seaifisa movement of
CRNS BediNEaRF YR QLtivE SoBIEELAE or out of contact with the transponder to

place the transponder in an inoperable and operable state respectively.

The electronic device of any one of claims 32 to 34, wherein the transponder
receptacle comprises at least a portion that is shaped and dimensioned to hold at
least one part of at least one antenna of a transponder in a curved shape.

An electronic seal for a shipping container, the electronic seal comprising a
sealing mechanism that seals the shipping container through the use of a locking
member, a cover for the sealing mechanism that is one of formed integrally with
and secured to the sealing mechanism and a transponder receptacle that is
located spaced apart from the locking member when the locking member is used
with the sealing mechanism.
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37.

38.

39.

40.

41.

42.

43.

44.

34. The el ectronic device of either claim32 or claim
33, including an electrically conductive object and

wob@cer4sisact uati on of the actuator results i n POWATR006/000038

of the electrically conductia® object into or out of
contact with the transponder to place the transponder

i n an inoperabl e and operabl e state respectively. 35.
THBe&leetfonipseabehglaien 86, wh9r%@%¥raeﬁmmﬁter3"26%%tasl@, is adapted to

R B R R T B R Rt B REVE 5 3R R extends into
| dwse phagespart of at | east one antenna of a

transponder in a curved shape. 36. An el ectronic seal

for a shipping container, the electronic seal

cdimpr eélectrgnis sas=ll of ngjtheeatiaim S ohataimedf swheesis Hhpptowgr forms a
container throu t he use of a.l ocking nenber, a cover

£ DA EnGloSH I g theTHRHNg METANSE: one of F or med

integrally with and secured to the sealing mechani sm

and a transponder receptacle that is |ocated spaced .

aﬂ-g'let ebpﬁﬁnph%ea?afkﬁa@? meniyeerine e H@nﬁe%%?%{g GeeREgle is formed
[ Wiqﬁﬁﬁgaiﬁ’iéor\‘/ef‘he seal i ng nechani sm 37. The el ectronic

seal of claim36, wherein the transponder receptacle

is adapted to cause a transponder |ocated in the

L%g?%@ﬁé@q&f) Ja3Ne g?ﬁg)ﬁgﬁgt Eafraﬁﬁcg‘iﬁﬁe%ﬁ& Ogfh %cggatgrr that when |

nes. The ele nic-sea cl al
c astuat@d , mokes ea rcandectw exbjéair frema apdr to & predétesmireed position,
of the sealing, mechanism 39, The electroni¢c seal qf -
IS8 WAL P ORI anBiShel 1baBp: REFIPPERNGABgsiton the
Wil PoRdéidisC RidMitairdd: infah AGSHABRLELAS VAIRE cROAGEY % M operable
a transponder and an actuator that when actuated noves
a staiainan the astijdeictive pbjechisdmpued fionethe piegietritnined position.
positi on, wherein when the conductive object is in the
predet erm ned position the transponder is maintained
i Thentramspoendsb [deviceanfeclain 40hwhegesin ttbe dranspender is housed within a
state when_ the, conducti.ve.object | ved fromth .
o CBuER BN AchEan: dpod 1§ Beinbved wTBEEMe<i VL If Bnogped vith an
C|o@§é6t‘ﬂr@a pegsermirdddembhagsponder is housed within a
cover and the actuator adapted to be noved when the

cover is engaged wth an
The electronic seal of nay one of claims 6, 19, 26 or 36, the transponder housing

of claim 8 or the transponder device of claim 41, wherein the cover and the
sealing mechanism are engaged by a frangible link and wherein breakage of the
frangible link causes the transponder to become inoperable.

A method of forming a transponder device, the method comprising forming on a
flexible substrate a planar antenna structure for a transponder and forming a
housing for the antenna structure, the housing shaping the transponder into a
required three dimensional shape to achieve required transmission

characteristics for the antenna structure.

The method of claim 43 further comprising forming the housing so as to be
secured to or securable to an object and forming the housing in a shape that is

adapted to hold the transponder in a required orientation relative to said object.
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46.

47.

object in a predeterm ned manner. 42. The el ectronic
seal of nay one of clains 6, 19, 26 or 36, the

wo c@aspsngler housi ng of claim8 or the transpoPdEAU2006/000038

device of claim4 1, whereingghe cover and the sealing
mechani sm are engaged by a frangible Iink and wherein

br eakage of the frangible |link causes the transponder

t Arpelesirenicrangd substantiatly agcardingole any ene of flge @mbodiments herein

t PRRPRT Elindeentoo I PerEi- S e e T or o

transponder and form ng a housing for the antenna

Styr re, ' shapi ng.the transponder into a

;e TR of dBetaEhEhen a7 SihitoN <c 838 g, & ceifim 20 and
t sabstaintiaipacedrdingatbedryséna sf thererhbédigiErg® Rdrein described.
structure. 44. The nethod of claim43 further

conprising form ng the housing so as to be secured to

O SRetHotb|¢f fornsiRgol afdnspBAdERT dévids t Ascdiaing M8 ichim 43 and
shage that is adapted to hold the transponder in a

r Hosiealaly acardingde any ene oktheembedimshisbereis desaribed.

el ectronic seal substantially according to any one of

t he enbodi nents herein described with reference to the
acconpanyi ng drawi ngs. 46. A nethod of manufacturing

an el ectronic seal according to claim?29 and

substantially according to any one of the enbodi nents

herein described. 47. A method of formng a

transponder device according to claim43 and

substantially according to any one of the enbodi nents

herei n descri bed.
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