A transponder bolt seal and a housing for a
transponder Field of the invention This invention
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to housings for transponders. In particular, but not

excl usively, certain enbodi nents of the present

invention relate to electronic security seals for use

on shi pping contai ners. Background of the invention

The sActrarnspohderrbeliseal amnd achousing fompartramsponder
i ssue in today's security-conscious environment. This

is particularly apparent in the shipping of containers

FE6RFSf tHY iwentiohne | ocking of | oaded containers to
prevent unaut hori sed access after the containers have

been headrdeffich PALRISSo dIECRSHIE 3LBGHIS sre%%?p't ?]Igt@irélates to housings

destination IS now seen as an i rrport_ant, | | .
ifan transpyndersuin tparticwar butonot excldsivelye cedainoermbgdigents of the

OSSR RSB S KL ke RGP goomanrs

be detected. To assist with the identification of
tanpering with | ocks, electronic seals have been

Badkdgrotind@kthiednwentionl ectroni ¢ seal that has been
used In the past is an el ectronic taggi ng device that

Wi rel ex@ Betuatys Bf teontdihersTiiasobetemanan ninggortaydt issue in today’s
This information identifies whether thff | ock has, bﬁ.'en -
tseepEheePIECIQYS eRYiFeMNeRtat s damaticyiarly @ppgeerd7ig the shipping of
r%;mgl I . ri eCler QR e Linérs t t
gcgg'l : Scoz%é 8%% o%’oa o%'g -ﬁﬁez @grﬁgsﬁdgnckwééséogoﬁ%ct eést oo preven
argiutiterisedaadceso\dfidestne cantaimersv haeatbedryiedded arge before the

circuit when the bolt is severed. The circuit. sen

anARproeathdngls desynata & Bavhseen 85, (Meriafia T ot mandatory
i ti¢igper" signal, which is transmtted to a

%?c&grlﬂlr@%g?l\;ér reader. United States patent no.

6, 747,558 (Thorne et al.) describes a nethod and

appar ghugofRle, P WYdkdioRgaCOsKtainee  mag vy irkdhovelihadd tthen replaced.
A device 1 ncludes a bolt,which extends thro

offearefogs, itris amipairiant ﬁb@mmmDmﬂrtg]Mthea dock is %Pe torhe detected. To
%%@iﬁgﬁgg i(ieg[ﬁ@tagﬁcg@%g égrﬁgéﬁﬂgﬁlglm ?oc‘l)(g, ERR13AR seals have been

utilised.

One form of electronic seal that has been used in the past is 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,



coil to generate a magnetic field, while nonitoring
the correspondi ng magnetic field induced in the other

W@ 00B/151Bperi ng with the bolt affects the magPE&l/AU2008/000869
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field, which in turn permits the seal device to detect

the tanpering. The seal devicegperiodically transnits

W reless signals, which can be renotely received for

t he purpose of tracking the container and nonitoring

Wiich ekteqdstthraafght dreniegs in A lakghoneghariamaen sy centainer. The bolt

providi n ophi,sti cat gd .el ' i LS

A ORISR B BLEFRE e gRORH ThY, SRIF gbce uses one
B¥BNol derdited aviRmett dielmdehie® meniterineaties cotrbspendisg magnetic
the asSoci ated cost, inconveni ence and SSj

bl
dieltl indused ir dhecther ¢ajk Jampaning withithehqlt 2 g the magnetic field,
el.ect roni i44.0,QR, j iSqt i
508590 6 100 9400 GLUEGE! 9 SRl 8 ol cli
pegibbRkilp Nearseyty diretpgsheignals, mhitipaeer bef remotely received for the

transm ssion_and the frequency hands ., n.whic

R AT AHNGNe SntaRge e Rereriog haiTBags af e seal.
change fromjurisdiction to jurisdiction and over
time. There is al so thebgrobl,em of

{r ans fofmiarTinadvantags af PrRiding 1soPalsgRated ipgiienje mepurity seals is
Qﬁéﬁ%c\‘@agéoawqm?d W§iphiRg @oheaRéRIEVERifthBdeRIce@are made to
remal NS even 1 n applications where evidence of

tbenpEssable, hete & fheckssosiated ocostjuneetvenignrae and aasside additional
;%Elglptr;/gﬁ%.:lggﬁﬁllgtgqgg \}ﬁé ?é&gﬁeggfn@ggt?%ﬁiéisgh%:ﬁrf ﬁé&@oﬁﬁ&é‘cﬁonic seals
‘f@ét‘@ctivﬁﬁmré‘ﬁﬁﬁﬁ sighake nitst 188 saBject to steinbber Rigulations regarding the
obj ect of the present invention to overcone or ) -
anaximeina pewer o tamsmission anddhe drrauessy ibangdsdn gyhich transmissions

transpon i .nre t : - .
ThE BRERG o e FRadbu sl chelag ot bRk irBiction and
tdvies tipieCT ﬁereasla»io tite phablemi of pasdivelrasspanders interfering with the
constitute, nor should it be considered, a 1L SSI on .
Al (19 BINe PaRPLeERNSROABR S WRBIAMEITOpaI This Drojfem remains
VRN "ih &itcof ihg aitr? i Mo Fequired
O%Vgegr HF@&P@%@% one,'Jébe ore théggﬁéglr Pt yIt dgtkfe&kolg anquoﬂ‘lre '
the appended cl ai ns. Summary of the invention According
to one AsPRSh He ts'%%lih@fﬁﬁﬁtlo‘hnof BRRUBNICS sPAI8Y kiskrE &8 many other
el ectrdnic seal conprising a sealing nmechanism for
saplicatipres whereerénmaval oatamperinmwitbra vajue ifeatneedsiiocbedetected.
cover engaged with the sealing nmechani sm and which
inhibits

It is therefore an object of the present invention to overcome or ameliorate

problems with electronic seals and/or transponder devices at present, or at least to

provide the public with a useful alternative.

Any 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.



access to the sealing mechanism wherein the sealing
mechani sm conpri ses or connects to a trigger, which is

whedod/ 151394 substantially fixed relationship reP@EI/AUZI0B/000869
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t he seal i ng nechani sm when the cover is noved away

fromthe sealing nechanism theg cover holds therein a

spring, which is held in a tensioned position by the

trigger, and wherein the trigger and spring are
ISumamenty ©of thedovewtiont he cover is noved away fromthe

seal i ng nechanism the trigger releases the spring,

whi ch Areurtingnd onepaspectt dfethier enveptioniethere emcmovldgd tae electronic
t ransponder |nggerable n_one .enbodi

e ah SPETRIBING, 374 08s TiectHn B (6" REURS YeliCitgm, @ transponder

t t tipel i hi
I fBe, B ROOEROASERSEGRALIS) vt michana anoartcn i

iaccessi¢o dhe sealin® mdi@nampwh@mm F;bg,qeagﬂ@dngmgg comprises or

h I
o328 0 TR TS Pl 0SS S fomaRsa riive

lgd VBEeAighemésRinisiAUNh2G daapomTt |Sindof/ed)nawlayjufrbng the sealing
component. Al so, the antenna struct

ajn@chamsmot}'@rcqp@y heldscthgrein ,q,g@ﬂ |pI% l%%elggntaoteenswned position
W gmt a{r@:gﬁape ansﬁ{euﬁygb%? dnid §pr%§ %P 1698 soTihat when the

|n’s nounted on a prlnted circuit
oeedis mbeedlramyrfaomtthecseahneg magcmmam kibertngmrer@leﬁqses the spring,

this printed circuit, board. In one
ieh Moxgs ARt G Snarder dRnaRaY R Tansligr inoperable.
that opens to the transponder receptacle and an

? ﬁfﬁrgﬁLgé’é’ﬁghﬁ %mhélrgt ptfw(éﬁlér\él%gg;grg érelcggg}fsetg:]?g%ﬁrp ald antenna

%Rf&ﬂ%%a& rm%ettﬁdh%'peﬁégr Feteptiaal whRhf folmsad ipaft ehthe cover. In

e cover I nclude an internal spring guide about
tthis embednaentoﬂbmqqyer Apay daglude P aean bﬁugmgt ¢rmMponent positioned

transponder t.hen

RRRHTER AR raFeD, phd & ot sl SonBRhdR, A ne chip and
| nte B2 afrastuby nidyebd tlafigid betdieepvthe refan/hmgsmglcampment and front
to each other so as to withdraw the tr

.hm@mmr:om@@neng Algad theanterya ﬁﬁrH@tUFﬁ)ng%ZrH? fiptplzcand the cover
5%2‘9&} g3 Ly égfdj g?@ﬂ%%négrte' mathtan %Beaﬁﬂéhhﬁ%tﬁﬂ:'tlﬂ@ in a curved

anmage the portion of
tsrrwp@pd'héecrhlp Inedy imstezddlse |mmted@ns@|p|nngac§glr@,@t board. The antenna

s ey Aot BPEE PR AENECBr T ter b the
base of the fan in which the spring is | ocated and

In one embodiment, the cover includes an aperture with an internal opening
that opens to the transponder receptacle and an external opening that receives
therein the trigger. In this embodiment, the spring may be a resilient elongate
member tensioned in a bent configuration and the cover may include an internal
spring guide about the internal opening. At least a portion of the transponder then
extends into and is held in the area occupied by the spring guide. In operation the
spring is released by the trigger and cover moving relative to each other so as to
withdraw the trigger into the internal opening, and the resulting movement of the
spring is guided and constrained by the spring guide so as to impact and damage

the portion of the transponder that extends into the spring guide. In this
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hel d. I'n one enbodi ment, the trigger is novable
relative to the sealing nechani smand noves from a

WO 200811513061 tion to a second position when the BEHAURI®S/000869

mechani smis noved froman unl ocked into a | ocked

position. In this embodinent, yhe trigger, when in the

first position, may render the transponder inoperative

to transmt aS|gnaI To affect this, the trigger may
iembaditeent, dbadsmng/gutdedmambera ¢amshaped tguide and the cover may

L St P 2 46 5B o e YL T b€ ocatea anc

$efal . The trigger may nmove away fromthe transponder
when noving to the second position, allow ng the
transponder to transmt a signal. The trigger thereby

acts f$ énéVehbodithént hfheﬁ‘lﬂg?éﬁ i i¥ € nRyvébid | thn@ ttbethe sealing
activation and deactivation t he transponder.

mec}ij@@rsm@pdmw@ fromatfiiet Resilintutopd Seepls n‘iaﬁ@ﬁ’“tVM'ée“ the Sea"ng
seall n
R e e

$I%’i|tm rg&mtninsmer firshiposition, hizy temdeedhedsarﬁpondell imoperative to
one enbodi nen t

{ragsguA Saatolh sk e, BOORF Brmvaicliden i aTifY Bnd. which
c8ﬁ RS It érﬁggpbgr WHeh HEPRYJERNE. int k@ fifst Qtﬂﬁnon to render the

inc es a or the spring, wherein when the
$mlspogderaobaelaetwe|te tiamstiiea Isigrias dThe triggesmay move away from the

hol der al | the t el

RS PR Ny 05! SR BRG Al RS Bansponder to
%%Wshﬂlga”ﬁghélm'ﬁ{@ iRt therstseatisngs reeldtchswitithei conductive end
the unl ocked position, the guide prevents rele

wailewing they aatiationand slesackivation ab kel traRspoRdem alft}getrlgger may be
MAO n%”?&&)?’ﬁ%g%ﬁ%% E@eﬁn@?réféhﬂ qt%%/tli’é}gﬁp nlk\r,?\%%]ﬁlocked position

Rerdd WF@‘vehhmdvemaﬂmarto itise fficst tositiomt whide the adaling mechanism
the seal i ng mechanismis in the | ocked position,

wa@aisinthe legkedRpsiifthges said portion of the

transponder when released. In this enbodi nent, the

portion of the transponder |located in. th caV|t

chip & anee embadipentche iggee retatesii an sy whgp"the sealing
| e diflrid 30 hovddorehh ﬁﬁl@bké@lrﬁ@%héeké&fboéiﬂon. In this embodiment,

the trigger includes a holder for the spring, wherein when the sealing mechanism
is in the locked position, the holder allows the trigger to release the spring when
the cover is moved a certain distance away from the sealing mechanism. When
the sealing mechanism is in the unlocked position, the guide prevents release of
the spring when the housing is moved away from the sealing mechanism by said

certain distance.

In one embodiment, the trigger includes a cavity in which a portion of the
trénsponder is located at least when the sealing mechanism is in the locked
position, wherein the spring damages said portion of the transponder when
released. In this embodiment, the portion of the transponder located in the cavity is

a chip of the transponder.



this enbodi ment, the cover is released fromthe
seal i ng nechani sm by actuating an actuator. Actuation

W@Booshe13gct uator to rel ease the cover damages BEEAU2008/000869
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transponder, rendering it inoperable. The cover may

only be rel easable fromthe seag ing nmechani sm by

ei ther actuating the actuator or by forcibly renoving

the cover, for exanple by |everagi it away fromthe

seal i rlrgonecﬂmmcbmeﬂslthg cs)veexsenewasagl%fr@ﬁbtheb%ﬁahng mechanism. In

Cg\oﬁrrﬁl ?e@&vnm(:‘?og/ler é% P%Ir%é%%ﬁ e tlj\engﬁgﬁr#gﬁ @egb@@{s?n b$ actuating

ontc sea

%‘i'ia@c‘ﬁﬁbtbﬂ petultion ©of the setukter ytoengieged thd hcaver damages the
seal i ng nechani smfor seali ngl_ a value item

.trmmsapndgre ¢eadering ftHeorrab|eng NR-EPVGRTi BAY %%&)si ftﬁp%ea:%%ye from the
%%Yaﬁ %ﬁ{?ﬁ%& léye"eﬁhgr Qcﬁfaﬁﬂﬁptﬂgd%tua%rscﬁr !))F‘Sil@rcﬂwI r@moving the

tr|g € spring~in a tensioned

QONET, gour example yhlevetagiridhit awaydoen the sealinghgeghaoism using a lever
remain substantially in position relative to the

dika |3 ¢ hani sm when the cover is engaged with the

seal i ng nechanisn1and is novable relative to the

cover, the _arrange resulting.in release of th

opr eI G ‘asbeb obd RSB Ere kg @ cover for
I

B ORRIB e, S ?’Lﬁ*”@%%‘”f%%%ﬁﬁ?% Iq BesIRely Gigaged with 2

rselating evechanismpfart sealing ar ¥alkigoitemy tor tieseby rnfiibieaccess to the

d
t r aﬁﬂé’ ?rﬂﬁwoloﬁv{tﬁg(l?lﬁ tnsucgqt\%gm@ﬁ@?ﬂﬂ?}eer%asyﬁ?ﬁp%%%@ a spring,
Qﬁﬁicé it ritRatt isid$ R SHhiing) irpa tevgsiomds cmﬂlgurbmmerem the trigger

3§ PeremgsH conMaln YOStATal o POSTORCTlYeH oI Sang mechanism
%ﬁé’ﬂ ﬂ'r%s ovdr! |§Epg§§§l Wiﬁ\'t s%fallf@‘?n&fr%\ﬁléiﬁ%nﬁ' ig¥hévable relative to

OWsS a ront e on 0 an electronic seal 1n an
Hhe apver tb@sam'amgement:msﬂlltnm trorelease o doié rapmmgowherrnéhe cover is

t t 2:
R i e B i LT, e o
r s tp%ﬂfiélh 5%’9&5@6‘%% Bhe fcogef §o]thEt UWhed the SHIME isireleased, it

evation of the electronic seal of Figure 1 in
dmipactsettiegarispooder, rendering the transponder inoperable.

Further aspects of the present invention and further embodiments of the
aspects described in the preceding paragraphs will become apparent from the
following description, given by way of example and with reference to the

accompanying drawings.

Brief description of the drawings

Figure 1: shows a front elevation of an electronic seal in an unlocked

position, according to one embodiment of the present invention.
Figure 2: shows a cross section through line AA of Figure 1.

Figure 3: shows a cross section through line BB of Figure 1.



Figure 5: shows a cross section through |ine CC of
Figure 4. Figure 6: shows a cross section through |ine

wosfisBgure 4. Figure 7: shows a front view BET/AN2008/000869
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RFI D according to an aspect of the present invention.
The RFID may be suitable for uge with the electronic
seal of Figure 1. Figure 8: shows a front elevation of
the seal of Figure 1 during the renoval of a cover
fr om Figureekll . Ehguse fonkelexstion of e elpstionishsedrefggure 1 in a
EEotF Figure 8. Figure 10: shows a cross section
SHL FF of Fi gure 8. Figure 11: shows
d| agrammatically, an alternative biasing mechani sm for

I f ' N
ventine B gustows:a GRstaeaiotiud MeREbERRue 4
expl oded vi ew of conponents of anot her enbodi nent of

| ect . 1
depi BB i gaPeve7 GHER shiundion (e FRIBOREN S,
t he electronlc seal of Figure 12, wthout the prlnted
circui ure

U9, EHaNESh g FRRLELDR T ShE9RIG BEAh Rboct o e

‘;ﬁré’fﬁﬁthﬁvé’r‘itidﬂ efthes RADI iah @ duitdilgrfer U8e wifloWhe afectronic seal of
ded vi ew of conponents of an el ectronic seal

fctgimedi ng to the enbodi nent shown in Figure 12. Figure

17: shows a cutaway view of the conmponents of F| gure

16 when partially assenbled. Figure 18: shows

cut avdjouredy of ShawscaripeTcsleyaléin K gheesad ahiigure 1 during the

ssenmb| ed. Det al i ption of the enbodi nents The
ﬂ?%‘?gﬁ{ '?%9%\6‘?’?6%3%?%?%@ to an electronic seal. The
el ectronic seal nay be used to seal a value item

whi ch Fri]&Yret&: an)éhi)\t/v 2! ér%%‘é s{agt%ﬂ {h?éugcﬁ ﬁ#\é BE of Figure 8.

Figure 10: shows a cross section through line FF of Figure 8.

Figure 11:  shows diagrammatically, an alternative biasing mechanism for

an electronic seal of an embodiment of the present invention.

Figure 12:  shows diagrammatically an exploded view of components of

another embodiment of an electronic seal.

Figure 13: shows the components depicted in Figure 12 when

assembled.

Figure 14: shows the electronic seal of Figure 12, without the printed

circuit board.

Figure 15:  shows the electronic seal of Figure 12 with the spring released

to remove a chip from the printed circuit board.



regardl ess of its nonetary value. By way of exanple
only, the electronic seal may be used to seal

w@omsasetr s, a door to a room or conpartnent, BET/AU2008/000869
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control panel or button. The shape of the electronic

seal and the nmechani sm by whicly the value itemis

sealed wll vary dependi ng on the application. The

el ectronic seal nay have particular application to the

seal | Figwé 16hi pphowys eonexploded viavd ofrgpmposentieof an electromc seal

advan s, and funct | [l it particularly
%F?réﬁf‘qgg’ tpﬁleg'né @gﬁﬁ%’}" #@qrgalllﬁgw ng description

is therefore prow ded with specific reference to an
electronlc for i N i.n V t

and/ o '9H58; ca?'i‘%‘?@ & B%ﬁ%ye\ﬁg\gt? P @d;né%?r?ér#tgtdﬁﬁéure 16 when
Fbraﬁ%mas}séwﬂﬂ@d on to make the el ectronl c seal suitable

nore suited to other applications will be apparent
to those skilled in the relevant arts, and such

vari _atFiig%lﬁé 1@/ SRoWo H f:ut%&la‘yosﬂéwaéfetherttcﬁﬁﬁ@ﬁbrt@ dfeFigure 16 when
Wi thin the scope of the present invention. Figure 1 of

tiseemblashpanyi ng drawi ngs shows a front el evation of
an electronic seal according to a first enbodi ment of
the present invention, which is generally referenced

gy an&&we%gﬁg gﬁoﬁﬁ@e.ﬁ%dmhwes a cover 1, a bolt

and a button 4. The cover 1 has a

curvedqyf ;&@ggﬂﬁi}% \Eﬁaféﬁﬁooag\‘ LIBBRbhi% ée‘%?"ltﬂ%eel%ctromc seal may

planar rcode or

ibedused oo @l bevaJUecmin Wiiclcanay be |amtyl mrestmat requires sealing,
shoul der 1c that exteniil_Lg o the bholt 2 h %k |
,rggarﬁlwtq%wopgtaggé@ ALY IexgiLm[pJ)e 8"&0 e é:romc seal may

g%oﬂ‘%é(ﬁ éi%%ﬁfdlﬁ@g L RoBPESHeba oﬁ&frﬁbé‘rtr‘%h@\ﬁr al&éntrol panel or

C may term nate in a curved recess 1d
durttphe Thet sha;pet of theee@etropi@eseal anshthe erechaeispppy which the value

o orrried Lok GPepAgRa e RSN\ F qure 2 anc
in Figure 3 a cross sectl onal view through Iine BB of
o0 Sk e AT <ol fd PARUIHE SRS B Yo scating o

p“din@qi&ﬁalh@@ hﬁ@ﬂﬁ@pgﬁ@ﬂ.denammegeé rantjhmmt.efﬁatyr ereht make it
errbodl nment the transpon receptacle is in the fo

@aricularys\Eed: fat thip appligatign 1de foloving peﬁa@rptwﬁhés therefore
par\tnggd Wit§ oeRRRPAAGRN RS aRYelkBforfit 381 38r R ¥nRBing container.

Variations and/or modifications to the electronic seal of the present invention to
make the electronic seal suitable or more suited to other applications will be
apparent to those skilled in the relevant arts, and such variations and/or

modifications are intended to be within the scope of the present invention.

Figure 1 of the accompanying drawings shows a front elevation of an
electronic seal according to.a first embodiment of the present invention, which is
generally referenced by arrow 100. The seal 100 includes a cover 1, a bolt 2
having a head 3, and a button 4. The cover 1 has a curved front face 1a and may
optionally include a planar section 1b, on which a barcode or other indicator may
be placed. The cover 1 includes a shoulder 1¢ that extends to the bolt 2 when the

bolt is in position to secure the cover 1 to a container, as will be described in more



nore antennas. However, other fornms of transponder
receptacle may be used, or required, depending on the

w@arsiisuibar shape and configuration of the traPGPanzi®s/000869
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that is used. The seal 100 may be particularly suited
for use with passive transpondgrs and this represents
the nost preferred enbodi nent of the invention,

al though the present invention may also have
aiepdil tereionbelovselhe shoulder 46 mayi terminates b urvedhdecess 1d

cla 50 |.ncl udes 0 , Which are
S W{"e{‘t?d)étt%g?e p%r‘f%ﬁ?%f%'ﬁag%t‘?atﬁg‘égﬁ Sr, which is
suitably a radio frequency identification device

(RFI D),, between them Prior. to | j i ;
C1 anp A505% SanebA ey dhiofighitfe $B8H | ARk 2 thrbligh tine AA of
FGireU & SR6wATin tigurel 28pdSA.Fidive 3 estrost-settionalwdew Through line
i s”over-noul ded about the clanp 50. During the

BB of figurelilrig sppwoess, the clamp 50 may be hel d by

mechani cal supports in a known manner, the renoval of

these nechani cal support creating apertures le in the _

cover The cavesrldpeludss geiesepiaglefon @ transpondet tshoyn in Figures 2

t he anp. Lt ' . [ - .
05 3] YRR R )8 820y oo e
T%s@?hgér_ led'tzéF];)tablleptsdirsdhe hfda»tmontea aharfp| 50 Hhat bwdds a part of a
inserted in 50

ieansaendanolhe PRE o tFQSQPQf{ﬁg?Fﬁﬂq%tQ:th“%tng"E@ f may be one or
fltﬁ&sévgrqteﬁﬁgg) ILIB\‘R/etQQI‘é ?ftrtu%r 108 Ut tr HRPBAHEO rd 2Ptk efiaylbe used, or

. I'S one aspec e seal 100 that contributes to
irbquicédr depiendirgg oo thé paeticiamshapgpend epnfiguiation of the transponder

seal . Figures_2 and, 3 rther,_show. - ' . .
AR i e rpahelid el b FHEUEAT SRR i Re it passive
tParddpohdERPARA M8 représaARhedndst prefetreeimbediment 6f.the invention,
Accordi ngly, the seal 100 shown in the acconpan

cithaugh she psesant invanlipnanay alsediavearplicgtion t ma%llﬁg%ving an active

an l,locked by the bolt 2, for exanple by using the
E}Bﬁr{s’%gmfi%ﬁl ock the doors of a shipping container

cLosed, in which case the bolt 2 may be inserted

throu t . i nni iner

e 500 U BRSO SR i A it ogeter
EBMU ﬁﬁg\/trér’lfslp@hﬁeﬁafhlibhliy suithbiyng radioofrequercyweentification device
nown and w t heref.ore not be d i bed herein. .
VERHIRY. bpveshaihem nBtPk {2 GAURS (3. T 2F G 50, @ button 4 s
TRESRASY $15tboa TRY%trBP ap8AUId 56 (0P tA€@laMbhsd. Visé ¥8st of the cover 1 is
over-moulded about the clamp 50. During the over-moulding process, the clamp
50 may be held by mechanical supports in a known manner, the removal of these
mechanical support creating apertures 1e in the cover 1. In order to maintain a

uniform thickness of the clamp 50 in the region of the planar section 1b, the clamp

50 may have a comb shape 1f in this region.

The cover 1 is shaped so that once an RFID has been inserted in the clamp
50 and the rest of the cover 1 moulded about the clamp 50, the RFID can not be
removed from the cover 1 without damaging the cover 1. This is one aspect of the

seal 100 that contributes to its characteristic of being a tamper evident seal.



items. The sealing nmechanism5 is engaged with the
clanp 50 of the cover 1 through an interl ocking

wepwagssent nmechani sm 5a (see Figure 3). |n al PET/AERG08/600869
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enbodi nents where the cover 1 is shaped differently,

the sealing mechanism5 may engage with another part

of the cover 1. The sealing nechanism5 includes a

first shaft 5b and a second shaft 5c, which extend

t r ans Figues t2oarcdHfughaeshemw @ crioserssetion direughct sealing mechanism

he first. shaft 5b i i :

. it RebudRen oo RS Aruth o R85 fR8 BBk Bne bor 2
Wo%@ﬁdiﬁ?lyPﬂféVéemd 00rsHow iathe atcompamying draewirege hasbeen adapted
bolt 2 Trom bei ngarem)ved fromthe shaft_5b aftqie

te:sepbavaluesitamn dhat gaebe dckied Bhie: PaE2. fpRiexAN  bhsing the bol
?g@ﬂrgém dégr%\’m‘rei Q%ibﬁwg’iﬁngpé%ggd dinalhiBE Tasé the bolt 2 may be

I'n” one pa _ and i n another part
ysdrieal sreraligh gwoe ehesicf nthe, shippingi centainersadbarsnamddhen into the

b 5 et i L b 5o
ta'?@.\ﬁgfgé Gadt At th&eriréehof be Betdéribdd herdihgWeriaions and/or

a simlar shaped opening to opening 6b is al so

madificatibrenta e spaling mechiamisraf5 hiry Hpefaawredety, seal other value
this is not necessary. Wien the bolt 2 is noved

d&MRards in the direction shown by arrow A the bol t

2 contacts a side wall of the opening 6b and forces

t he abl e member 6 to ve | ' i

i ndi cdtEdSeY "G Flﬁﬁhé.’“%irgs)'%\’)gﬁé%? i 7, cidlpe 5, of the cover 1
ftRFRRhOAn intBHBGHING chBHUbement Alcuhamibn Gah@eei Figare 3). In alternative
spring 7, which extends between the _novabl e nmenb

anbedingnts whede Whe G9VeE 1f ipxﬁmggdeﬁiggb@'glywﬂi\% seaﬁrﬁg 6mechanism 5
th ' ] I "F Ry 7 may be an

1Y SRpebB R aBtE Rt ot GRS, T Y, UG PG a

coiled nmetal or plastic strip and a resilient soft

mat er | I l Cgéojélg}gaﬁwse:gﬂg&gh gldﬁf,lﬂggétd firdt shﬁgrﬁ)géh@% ge&ﬁfiﬁ shaft 5c,

be rep in a ron to anot rasin
devitle extne wansverse fouéach bthemandbihtersestbee ahotmert Ribe first shaft 5b

e P Sned. climerslondsl: 8nd o Nted o TP die B and engage with
'Hﬂ%ﬁhgéréﬁ‘ﬁ ﬁﬁgé ?‘a?r&\ﬁlfecﬁﬁﬁ%g 5618Dt sP@s 16 FrRVEHE tHe/ Bolt 2 from

ring is Toca the distal end of the novabl e
rteime rerfoved from the shaft 5b after it has been inserted.

The second shaft 5c, which in the embodiment shown in the accompanying
drawings is formed in one part by the clamp 50 and in another part by the sealing
mechanism 5, contains a movable member 6, which includes an aperture 6a
through it and which has a frusto-conicél shaped opening 6b on the side of the
aperture 6a that receives the bolt 2. In Figure 2, a similar shaped opening to
opening 6b is also provided on the opposite side of the aperture 6a, but this is not
necessary. When the bolt 2 is moved downwards in the direction shown by arrow
A, the bolt 2 contacts a side wall of the opening 6b and forces the movable
member 6 to move in the direction indicated by arrow B. This movement is against
the force of a biasing device, referred to herein as a spring 7, which extends

between the movable member 6 and a cap 8 and which is fixedly engaged with the



fromthe cap 8. The conductive ring 9 is annul ar
shaped and is dinensioned to extend around a chip on

W@ b@sRFABDY t hereby shorting out the chip and pPEVALLG0R/GO086I
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the RFID fromtransntting a signal in response to an
interrogation signal. Any suitgply shaped conductive
body may be used instead of the conductive ring 9,
provi ded that the conductive body effectively renders
tsiealifF M2chaojsen SbThe\wpENG 7t MAY beranyosuitable Riasing divice or material,

RFEI Bef h
TS SRS AT i S, P8 9B B o v
tlﬁ%oﬁlglvw(the \Sfp?hg_lﬂ_ﬁ n%%glb%ﬁ@pm"cefsmduwﬁ;maddmbe tBFahmbther biasing
sprin e
@?émmeprgbl@t o FihtBp ANEDIBMEDORA e RSP MeCtig 4o arrow B,
u%h %@E@ub@}) b%‘ls?{goﬁﬁr%éﬁﬁ: ARft ltlélr@)déﬁdfhb b&veen the movable
nnvab can

e seen rom Figuré 3, the
m@ﬂbetmaadrtheg;e@ond shafttiee pl ane of the intersecting
parts 50a, 50b of the clanp 50. The spring constant of
the spring 7 should be selected to be sufficiently
hi gh 0 comdundtiverrind® lsdndatedlaatethel distad end efotheampvaplenmember 6
t he necessary_conduct of.s

g thﬁ&@gr %%/“m% Cé)ﬁlalugt\fq peg {e§ §nplﬁ?’tr %graﬁgg tqpc{1 5t dimensioned to
thip b tRE! RFID, OthEkt!th@ﬁorﬂﬁgl(ﬁJt the dhlife and preventing

preventi on o? damage, the novab menber 6 may have an
ehasRFItD from itransgiitting @ tsigrad latrgapWS@&lanamrr%ﬁtm signal. Any

PRy o R BT 0 B8 bl Pbeag & P gidichive ring o

RRbAted thuehkastndctive bbay eifestiaty nemders the &FIDsinoperable when it
explained in nore detail herein belowin relation to

is ueentagt with thesBEID100 of the present invention

therefore maintains an RFID in an i noperable state

until the seal 100 has been applied to a contaj

Thi s dsiefeothe sgp@m Qthis dsaq to kc%ﬁoppg,\%rnme gﬁqfsgﬁgpaintained in

i |

i FEREREE A T  CAR O Seiesbosin ne 0
iyt et $pringeT.cThe &FRD5SS onki wansfoBnethdvie an operable state after the bolt
o e el o S SR i e e
%\ bey 'Beﬁé %eﬁﬁ)é %eHQr&ﬁ@?W 3 il criductive ingiwigria the plane of

en t 2 is inser into the receptacl e 5b,
tthe intevsscting parisrifia, Hobtas the elame 80 of he sering constantaf the spring 7

rh%‘ﬁ?& tbe ggl%%tsed btehgu# 8*611“; high to maintain the conductive ring 9 in
contact with the necessary conductors on the RFID to render the RFID inoperative
and sufficiently low so as to not cause damage to the RFID. To further assist in the
prevention of damage, the movable member 6 may have an elastic portion along
it, to absorb shock applied to the seal 100, for example during transit. This elastic
portion may perform the dual function of providing a point of weakening in the
movable member 6 as is explained in more detail herein below in relation to Figure
11.

The seal 100 of the present invention therefore maintains an RFID in an
inoperable state until the seal 100 has been applied to a container. This controls

when the seal 100 can transmit a signal in response to an interrogation signal.



to prevent cutting of the bolt w thout visibly
damagi ng the cover 1. Even if the bolt was able to be

w@eaosiisnsedli at el y bel ow the head 3 without dameRGCTgULI98/000869
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cover, the shaft of the bolt 2 would still extend

through the value item and rempying the shaft would

likely still necessitate darmge to at | east the

shoul der 1c of the cover 1. Inserting the bolt 2 i

t he r Figipedcsows atfmraiuwwtqﬁéhgﬁeat u@@vwa tbsmfsﬁﬂmf@ﬂed into the

erture I t

PRCKEIHEE 5 £ 4 ol RIS SRTBRARER, ol Y Ot Figure
%Iﬁﬁl Figure 6 Bhbwsal sosemeetiohdleviewnbrdighriingi DBoafi Kigui@ 4. As can be
taking it out of the plane 0

ISﬁeEr@éB@ula@v fram Eiosioe 4 whenghe ptﬁgtd%l'%m?eﬁ@ddﬂiﬂ’ the receptacle 5b,
%éo g&&% ?Ft ﬁﬁk%wﬁl tﬂetITéaHrIﬁ thé B fqrﬁé’p%i’é Sccess to the bolt 2
e Skil'lTed

e relevant arts wll appreci ate
ttdn@ire\tdmroeuttmgeofaﬂheeboitawmvmtnmubtyddamaglmau theaiovend. kven if the bolt

> g s 1 e teny B epsadd WibTR sBHERIG the cover,the

g,}‘uéﬂ'cﬁ%é bbAr2 WoSRAdtiIIExtéMe tHrbage te wamgntemranmrﬁmmg the shaft
Ictated by the particular transponder that is

meoule Mkely st necessitate damagrdaat least e ab@wlﬂabﬂ%OI tﬂe cover 1.
actuating active transponders between an operative and
i noperative state than for passive transponders and

t r ans posefting thenboli? intfte srcerteciecbltbrwughdthe aperture 6a causes

functi gnal it b

tlﬁ%ﬁ&egb'f%%?%/ to; %&%@Itﬁﬁb#q%gg?tg e}'\ﬁﬁg)goﬁﬁ E@o@e‘?‘a tion B, against

ohe bpposiAG!foice sitaaeprihgd. Thig alsofmoves theairepdnidirectinn B, taking

be nechanical in nature, for exa Ie b %

domiet afithe @lang eesupied by tae iHterectng ;{E@p 5@%@ the clamp 50 and
|

g\g?@%nﬁﬁDﬂﬁﬁy%e @Ia‘f'ﬁb ﬁOé@%Pel’d’fB ements a sinple

chine ever actuation is used,
the seal of the present |nventi on has the advant age of

not h ' - .

nor naB SOUSEIT IR A, W i At ire atomatve

&ﬁé’dlh@ﬂfstd“fﬁhairﬁamm@e@eradspbndelom ahenomraiale gtate @ndt then changing

seal of the present inyention I I

frerangorde? Simsea o Rt oTEOUs RIS fona seal of the

gipégar?tqgv Fe ‘EII'Hté’teaoéy ad paRicarirarahs pohdee thatés used. For
mhlc t € shown prefierred enbodinent is in the

shxapeplef dlffen:emts methbd;umﬁyr besavaileble éor2egtuating rctive transponders
%rﬁeg\\/vé%ﬁ gq{lhgaptglfq iye; éﬁ%%@érﬁgvé Csté u@gﬂ?%h@aré%q\yeeﬁraﬁsponders and
transponders having different structures and functionality can be actuated between
operable and inoperable states by different methods. The operation of the seal to
change the state of the transponder may be mechanical in nature, for example by
moving a conductive object, or electronic, for example by changing the state of a
chip that implements a simple state machine. Whatever method of actuation is
used, the seal of the present invention has the advantage of not having to be
constantly in an on state and does not need to be switched to an on state by a
separate action that is independent from the normal use of the seal of the present

invention to seal a value item.



separate antennas to assist to increase the effective
range and/or effective coverage area of the RFID 200.

wWO-0088530p| e, one antenna structure coul d be URBEHAD2008/000869
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each armor each pair of arns of the cross-shaped

antenna structure 202 shown inq4igure 7, so that the

antennas within the antenna structure 202 are

di spl aced by 90 degrees relative to each other. The

chi p Fijurertishows mnfrostt viewtafram REID 208. The RKEIP 200 includes a chip

flexib 04. ' ' . o
AR o SR R o SERGD I e A gBhgment s i
fihé RraP8 &f atdtossyResispisom stricturg) 208 rhaynbe tgrevigkdria the form of
the structure and operation of the RFID 200 (or a

elastic tbsiespbedeaver Hat TheapnisanasdficiurepdP? reay ipplude two or more
%%E%Htggéﬁ?eﬁrﬂ?%eg dsBRt %elsllﬁ?éaéé“fﬁé‘tléf?%%’(iv\éﬁ 'rénd?é)hr@?or effective

herei n. e cover ['ocat™e
RovBrageOared ofitthé eRBID ©206. &or esxampies one Lardeana stauchiye could be

to be spaced apart fromtthe sea g nmechani sm 5

fsaader eaeh annHRACHRAILP Lﬁfé“%gzt'hgvsa{g?ﬁ'?@ﬁ?‘?% ghiggnd Sructure 202

AW Y—'?d#ﬁ 4 §mth§$‘iﬂ?ﬁg AMRhR WitARt e SRtdHHa8tructure 202 are
cont al ner. e size of the gap between the RFID 200

(displaced dyt O6ndegtaasc relative (o) eaehi ather. bbhe chipa2@l ;and antenna

t he I it b I i A :

ol 30 A O 134 St 8 S TR IR i e retevant
QPR MIPimRieasyt Bppfididte oty itoVwaaeafacture aleRPIDs i20000f the type
shown in Figures 5 and 6 to the position shown i

n

rhgwrein Bigarel 71and theyefare the sifuctuse and epealioaftthg fiTID 200 (or
vV, thr [ F Ej ;

A B bR 0 0 5 ko SR B an leqronic sealof he
Ppreséntanhvértion) wiiinbbberdescribedofurther begefin. 5¢, t her eby

severing the chip 201 fromthe substrate 204, which

remai ns held in place by the clanp 50. This renders

t he RAHe @®Rrpemayriecattithe IRFIBr200, @r dtleadidhe mptenrenstructure 202

of the button 4 inwards caus the i 4p
9:59 1 b6 18paced A0GH, M thh SCAIRG MEAANSCE 5 6N Shas the antenna

HRUTEED02 ﬂbﬁ{“tﬁé‘bfow HnadinzePaiaasiterhNhich may be a metal

engagement mectanismba fromthe clanp 50. This allows
tdhipping eontainer. bEhe sizevefdtheToep betweer e tRINQ 8A0 (and/or antenna

D4R S8 BRSSP BESRRTARRL Y55 56} 8 Bpceg o o
gg@{ﬂﬁéngpquoo]p@fd‘mralﬁ@eseal i ng mechani sm 5 wi t hout

To release the seal 100, an operator pushes the button 4 inwards from the
position shown in Figures 5 and 6 to the position shown in Figures 9 and 10.
Figures 9 and 10 are cross-sectional views through lines EE and FF of Figure 8
respectively. This causes an edge, in this embodiment a set of teeth 4a to move
into the shaft 5c, thereby severing the chip 201 from the substrate 204, which
remains held in place by the clamp 50. This renders the RFID 200 permanently
inoperable. Further movement of the button 4 inwards causes the inner surface 4b
of the button 4 to contact the outer surface 10 of the engagement mechanism 5a,
which disengages the engagement mechanism 5a from the clamp 50. This allows
the cover 1 to be removed. The resilient tension provided by the particular

engagement mechanism 5a shown in the accompanying drawings may be



assi stance, at least to an extent so that the
engagenent nechani sm 5a does not reengage. The seal

wao®sssiew i n the acconpanyi ng draw ngs, havi nRCEAU2008/000869
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button 4 for destroying a passive transponder,

represents the nost preferred ggbodi ment of the

present invention. However, alternatives exist and nay

be used depending on the partl cul ar requirenments for

tsoéficserat| toopushether ebeereficoff e shaling: Ingehanismf Sawibayt operator

%ﬁﬁtgﬁ% %if%'tn\é%n%gﬁg ﬁ%¥r3%ﬁ}4§ n&%é?[ﬁgng gﬁ’{lil’}émsfrﬂ%a does not
¢85 Programmbl e read only menory (EEPRO\/D and

depression of the button 4 nay be nonitored by a
controller for the EEPROM which may cause the chip

201 t qHRy g8 1005 Shdwiie ihé Recompbaging drawiieyy, Qmmb a button 4 for

Alternatively, a controller nay cause the transp
destolingaa diassivednnspiogder., repsesentanne én%stomrﬁf%r%ﬂfembod'ment of

s eterh THETRER PiobEeh, Miftiates st fER be used depending on

glg% tpgﬁté%xlgrﬂmd@ﬁrehﬂ)g@f@dtmse?ll mﬁthecpte;méaces lditthe designers of a
u e

O B e gt Ly WS YL B s bo. or

(?f] %ﬁ}?clﬁdéagﬁ%‘?éﬁﬁéal rragﬁgle:?rﬁgr‘éhﬁ@bié’r&d onIPI memory (EEPROM)

ronica en c for exa
raeide@mregsmncdﬁﬁm batton Hanayidmageeltqueé by asep ﬁ'&ﬁe’r%r the EEPROM,

by .causi n mec re

‘%"ﬁh JPRY | aluﬁ? ngngtQ}éP' <[ﬂ % ﬂ%%'tl%ﬂ?ﬁ%{ the‘%(ﬁgﬁsea{w depressed.
W%rﬁﬁﬁfvéﬁ?rﬁ E:@ﬁtrélfé'# rhé‘)? @Qﬁ$é Yhefrah$soruigrito 2mind/ diffetteine signal, for
cover exanp etecting cutting of the bolt,

texaoeple & diffgreat dmmbeequﬁrmeaftqrég@ butan 4haseeen deprsssed.

the bolt 2, and/or by running a fine wire about the

cover and/or bolt and detecting severance of the fin
wire. lupmothrsterobodiment ohithe vekntionahe Milanat saay be replaced by a

1500 bl RSy PRLIR sBatdFoP 8 Byt e vy may

lrastilfen Biebestrastiopndrosiodifichtioe of rtlné)adnbpomler either mechanically or

- cover 1 can not be renoved w.thout fi rstw epr essi ng
&gl

telectrrnically. 20ragyeacpheiisaly o7 SxamPiH §asg; e chemical that
?Z%rg%égnsgﬁ{e Q’%;ﬁ)a ABE A by th RN SR Slothdrndic reactlonlor explosion.

T t dcci dental destruction of the RF
200 will be rare. In an alternative enbodi nent the

buttor|n4a 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
runr{ing a fine wire about the cover and/or bolt and detecting severance of the fine
wire. Upon detection of an event that indicates possible removal or tampering of

the seal 100, the seal 100 changes the transponder in a detectable way.

In the preferred embodiment described herein, the cover 1 can not be
removed without first depressing the button 4 and depressing the button 4 causes
the RFID 200 to be damaged. An advantage of this embodiment is that accidental
destruction of the RFID 200 will be rare. In an alternative embodiment the button 4

may be omitted and the cover 1 may be removed without first pressing the button



may be omitted and the cover 1 nay be renmpved without
first pressing the buttond4 or any other actuator. In

W@ boog/15U39er nat i ve enbodi nent the action of renPWi/AY2G0B/@00869
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cover 1 may danage or alter the transponder, for

exanple by tearing away a partqf an antenna that was

secured to the cover 1 and | eaving behind a chip of

the transponder, or by nonitoring the breaking of an

@ ecany otiercateatot. InHhis atarnalie embodimentiberartiop of removing the

e SRS o b oo, (458 A ging awey @ par

‘?thiheént@zﬁné'tﬁaﬁl/va\yl ddcuped teees cader 1 aand feavivig Beﬁmﬁ a chip of the
or If the entire seal 100 is replaced, an incorrec

srapsabnaer, or by mesarnathe AroekBd e Ph SlericalHkhiIdEtprends over
1R BUBRaRN RtiPeER e Pt eIt e TR T over
éi’ht‘ihe |S$al 1(0)0 irs readily tanmper evident and it is
the' L et LGRS, RS oRILHETH (TRCLRRUCAB dhal wi e

[Te6siese Ticthithe RFIPR00, afr |ﬁmaIMrma;Eal/60§e|al replaced an incorrect
accordLng to the present invention
8

el il Be Boeival cAS bl P oS HisrgessiBi: e B sy feor at least
i\éatﬁl‘fﬁuﬁstgb&fceg ot Bt ﬁ]l%albolfLQQNltl?olﬁ‘H’é?ﬁa gsthg‘ éc'%ﬁr 1, the seal

e cover e sea 00 and an RFID 6
mmp tseradwyRarrrpaoamemvwnd it i6i gjfficalltto gvercameathies tamper evident
60 i.ncl ude akened portion 6 1. The weakened
FSB? qmsrgsin ?%%a d in the novabl e menber 60
bet ween a conductive ring 62 and an aperture 63 (not

Showny 0fe & Htiats P aBragmeSE gpBrestatitich bfPor,ppan atemative
V%)él Aech ﬁQBQHét bl‘é%eht fiveBtioh. The setibnd U the Sﬁw@fown are a
e RFID 6 mggerabev\/nenlt is in contact with t

RAOADIG memher Govsimilar iethigemosablgapembep bafdhe £¢al H%Q a cover 65
;%‘fwfl??r':t'oqp%“qo%rt T e égrb & Qt}&‘%b 5 8ASwhicRGhé be%h8 RFID 200

| Showeaih Figiiee 0! moIVEBbermeﬁﬂ)erSB(blrmﬁmdasa\gaakMed hertion 61. The
RFID 64 by two biasing menmbers 66, which ar u
wealipaedcRRion ! Rricalen e HaR RIS MenBST Y BEfEeSN a conductive

@5 bﬁgaﬁ@rg?ﬁé eRGré?68 (ridk {1 Wblgrﬂ”Fﬁ_)Wré aﬁ)eth%mrééélaéé? a bolt (not
an In an appr prl ate s ape an di mensi ons so t hat he
rebivr) eTihe cohduttiveningk 62 eperates inthessameamiy as the Conductlve 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 are secured to the cover 65. The weakened portion 61 and the
biasing members 66 are formed from suitable materials and in an appropriate
shape and dimensions so that the resilience of the weakened portion 61 and the
biasing members 66 so that weakened portion 61 severs should the cover 65 be
removed from the movable member 60 (which is held in place by a bolt). With the

weakened portion 61 severed, the biasing members 66 then push the conductive



bi asi ng nmenbers 66 so that weakened portion 6 1 severs
shoul d the cover 65 be renoved fromthe novabl e nenber

wW@08mbi3eh is held in place by a bolt). Wth tP&I/AU2008/000869
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weakened portion 6 1 severed, the biasing nenbers 66
t hen push the conductivering 62sagai nst the RFID 64,
rendering the RFID 64 inoperable. The cover 65 is
shaped so that renoval of the conductive ring 6

2 f
ring 62 against thexiRFIRI §4.bendering tae Ry Dobhdrereablge The Cover 65 is

cover ,65.. T [ ' '

$BpPet B Lo RaPoRH & % odhefRud ing B2 roR e thlpr 69 can only be
EAEVEE tﬂ(d@hé@ingnhé@gwm. may be used instead of the

bi asi ng nmenbers 66. Also, where the RFID 64 is an

EEPROM or sim lar device, the seal may nonitor for

renovaihogk $KiRd @Y ehe GRlcvant ergswill hppiicRtOMhaT reltermative biasing
be achi eved by nonitoring for the brea

wevisessndricoraxamnle shinetal spsiegithat m@g%@ag%g?s?g%& rog the biasing
i‘gﬁﬂéggg%’.nﬁsbe%e@ﬁn& HAO%4 E?PR@R/_I 6PY¥Rhilak deédfce, the seal
g nd 10, 1

est’ seén in ures 3, 6 a nparts a
ehdy atoHiter tfor téraovll & theseoverBs andrerase dhe EEEPROM. This may be

RF 20 ) :
D0 eI ek bR 38 Wi cas
gﬁgn@yggng%omom}ﬁ%é ghittége to the ring 9. As the

50 I's'curved in’shape, this in turn forces a
curve in the substrate 204, which results in a curved

ant enRgeSEUNEL Whapd Ut -thd HoveF YT ¥aldantb@betsthseanireAlares 3, 6 and
i

strl_Jcture results 1n a transm tted signal_ coveri nﬂ)
a0s émparts g Eovatute do tha RFIBY insexted iaithe clasppdO. fihenRFID 200 and

t he ant t 202 ' ' -
S s 3B bl e i g 5003 p e witin
3AL NP WO thehetil 20h aé cehtred retative &f thehing @ansnitt ed

energy woul d be directed outwards from the antenna

transverse to the plane of the antenna. An advant age

of theng e/ APt BMNNS dilRvedin i shaplatthignin turar fopged ar curve in the
could be located towards the side of the cover

stuibistratee 204 vwhighgiegHlis ima @eed, |antﬁr§\aaﬂw§9fer%9§- f{;‘g curvature of
4 e ARER Pt e in 28! GIRRL LA oferi @ segment
qRrRel By eht hays tdxteredifg atdrmal tframshe tardesnarstreictuse 202 over the
f,q?ﬁiyg chlgtr)t é&%lelr %tgﬁrqg Cs(ter%c{ur}etsz‘a. qjhﬁse%tiinoc%nrt]r%rs{r?ol ifttRe tarr]{?enna were
held flat, then 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 effective transmitting distance is viewed by the applicant as being
outweighed by the benefit of having a substantially increased effective transmit

distance in other directions. For example, when the seal 100 is used on large



i ne of ;he front face l1la of the cover 1 when the
antenna is curved. However, this reduced effective
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bei ng outwei ghed by the benefit of having a

substantially increased effectyge transmt distance in

other directions. For exanple, when the seal 100 is

used on | argeshi pping containers, it is conmon

ehepping e:ontalrpﬁracé is gpmatompriastienin Blagetwoiaf rpksseontainers in close

gfggglgrg}yf ?60 e éﬁ rgﬁl:n‘?%{n&é revetly %gﬁ?%c%gse%h\’%e front of the

'MHOQW&S |rﬂérrb@@toR5f EheZREID 2Dbe. Ehe\oed/mslme)bf thieeRFID 200 in
RFID 200 in the se 0 allows the RFI.D 200.t

itheseabdae aows the (BFLID %ﬁ%ioa% ggelfrpgat]egtq{aseful Uistnces from other
%Fee%‘ﬁ[)hgnsf r fanf3ié"s eh@lﬁlr@?lsad't_r s%ohﬂéf‘ﬁﬁoﬂ‘kergaﬂ‘ between two

between t'wo contain ose skilled in the
rcdnwaets arts will also appreciate that by formng a
transponder receptacle having a curved shape al ong two
ort hogonal axes, for exanple by formng a parabolic or
spher I'ﬁ&isessklﬂe@en theeredéfamt tartse will edsmfappheciate that by forming a
two_ort

t d
R e, e oA B0 Gl v, o

aékdrﬂﬁlgrﬁfgéﬁﬁh?fgrpé}aﬁél%s b¥ &pheABSIPSNESEd, atheeefédtRe area of the
an active transponder. Furthernore, aIthough t he

prarisponder emmaadbaemcreasasi @lonedwor aitegenal axes, allowing further

%ﬁt@ﬁ@é{\ zha h y Oa %pﬁcgf' i ﬁ-g%rléggéc‘tp? fc;ra+ ?\é\%&gﬁ 3 ez#r%g%bér/a receiver for

t SR EITVE Strans siriderN Furiheemhord) alﬂm@selderpm@&reﬁ embodiment is a
angles relative to a transponder,

oo eGP P at e Hiasensiberion e delRapl erisayil appreciate
dtﬂfa{ B r%'rh%§e§ fa‘i%e(ﬁ aftdw &n éq&gﬁe't%nénﬂsﬁgﬁ idistaRce tok}ér an increased

urve cover erves a useful treble

Praing e scf @iglemcelaase by atinanszfdrﬂer |haa|r@ng|péaraﬂr antenna For example,
transm ssi ent| o the I|n
n@@ﬁéﬁﬂ@ﬁ‘f‘gea Cé%m%g(g@% ebs'gﬁﬁ 023 %8 % om a
surface next to the seal 100, to which the seal 100

TRy O LS B L D000 0 4 EBRER e pupose

ﬁﬁlﬁﬁ rﬁ‘ﬁwé@ﬁé&%tﬁdlé‘%f FAREMISIGH, prelentiy a&@fss to the sealing

ant ages of the curved shape of the cover
bmeabamleveﬁl andarrfentingrthe RFIDHROGovtwards from e@wfase@ext to the seal

{(ﬁ@} hcey{lfllsjgtsll | ed ?altﬁ cﬁ\?gr bgy uﬂt#ﬂs eABHe@mBUELQR o 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.

The formation of a non-planar antenna structure may have application to

any other technologies incorporating transponders and this aspect of the present



renmovable fromthe sealing mechanismb5, then they may
be integrally fornmed, in which case an operator nust
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| ocki ng nmenber). Lines of weakness may be forned in
the seal 100 to facilitate renmpgal of a cover that has
been integrally fornmed with a sealing nmechanism The
formati on of a non-planar antenna structure na

apisintientshewld sokbs uaﬂﬁ@m%@ﬁr\imit?gi t9sug6,21 st ri]%a\éga's although
UAEABRRAT BB P R BSPER 0 Ly BRI ARRD Goric seals
_elt eﬁtronl c sea: s, although the Appl i cant believes that

[ as- part L) | i ,
seal sﬁ-h%h@dgg\ljesﬁqgghlggiﬁa%%g 's‘r?r@?) h@%? rﬁ) g@ﬁnﬁf}f cgéé(ﬁ“fr‘bm a suitably

¢omEstrmouRieds plastia mniétlaib Fr)her aeeptachks Bbdmay pheest ta be constructed
material. The recept acl nstruc

fiopmaamedalor metalalioy |g|qrg9r ito, agpgg?teﬁsb péed/gé\ué?@oyaf 01‘}I the bolt 2
%?t%Y‘?tnléaé SEEH a%qng%peﬁt\ﬁlﬂp%é récebth@E 85, THRS cHR@ictive r|ng 9 may be

engage eceptacl e 5b. The conductive ring
ruhynbmmlfuﬂrand dihe sbaft Ganapt&]an@ isafing @, membesp%lwarethane if they are

rgt hﬁﬂly(,fgﬁﬁ%q, pﬁ)mnép{ et hane %agtﬁg{aégrcg n,dﬂ)trr]'n(;%% éf’”ulehlch case the

WRHRY 7CRa9 bel® niatall Sheing. may be a metal spring. The
seal ing nechanismb5 of the electronic seal 100 nay

al so have application to other forns of nonitoring,

ei t herrpa Bafig WnkBRaRisthn® epviee blecTrbﬁﬁﬁ seppl100atrhaysalso have
may be reali sed by replacing the bolt and receptacle

Ea@phmtioratqooﬂn:nﬁmms@ meiterpg eﬂwwlth Pémlmﬁ’é'té'é%PP}ﬁ%” These
PRI Ty B, RO Pt e L8 win @ o

tth@t |‘sarbéally tetnove] froneithef seating rpecmamsrhai 'ﬂheacpmlmay bhkesecured to
pin is _pulled out fromthe sealin

ealig orm Whieh SeAIBELIANS P g 8 Bereip e nednap AThEpalue item i
gﬂ&&g ﬁ'gﬁ'PQ[b%o culalﬁelgeaﬁén tHe picisRiuled &t oM te sealing mechanlsm

ut visu I nspection by the absence of
r5e sptuinks gebylts iretrmFb@nd@nmveorm 9 heimgr pugheidoagainghhe transponder

Sl ot B 651 B b S SHRE Bl BT absonce

@f%s%oﬁ@@'tﬂyctﬂblF@F‘IDJQO@ t6 aal mfwm@wbnm@mwswﬁnarm §f the spring 7
type is on aircraft, where the may be secured t '

tl$1€e\di5§¢ b«ﬂsed i REIR 200t r@ayzbelcr)fra aaiiver upgn geéeelvaéd)?tﬂae pin. One
dea{él o eJ i a?' {)fsa?Efealbrggom'éggép%ﬁﬂ?\b?lthlgrtyﬂé‘@c% b¥8raft, where the

can
pin may be secured to the door of a contamer 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.

Figure 12 shows a diagrammatic view of components of another
embodiment of the present invention. The device shown in Figure 12 is also an
electronic seal, which is generally referenced by arrow 150 and may have a similar
structure to the electronic seal 100 previously described herein. More detailed
views of one embodiment of the device shown in Figure 12 are provided in Figures

16 to 18. -
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i nvention. The device shown in Figure 12 is also an

el ectronic seal, which is genefglly referenced by

arrow 150 and may have a simlar structure to the

el ectronic seal 100 previously described herein. Mre

det ai ITée electronisf sealel Snmayi have meny aktheesame corpppnents as the

in Eiqure 1 rovi.ded i L.Qu : 8.

Sl dtTuhise e@fl‘gﬁﬁﬁguﬂea\)g E‘hﬁfygﬁéwﬂﬁe“goasr]?e cOffponents that are
GIISHANOBIST the mBm stresturadrind fmetiodd (diffelenicesiafithe eléctronic seal
only showi ng those conponents that are illugtratlv

: .of
U159 fnerm ther electioeic 8 fIGAc(Thn SPMAOREBIs.SREW,IN frigure 12 are
ede:é&r{e%” & oi:%?ételéfﬁhf %'Saiiﬂq Zrﬁba%rﬁ%! fhat g@' a YA8difid@orm of the
cofrponent’s OWn I'n Figure are designed to operate
wl?hng nlsecaiairiim‘nhrﬁspl'wirblﬂiy tbatribexd anddbie follawinhg desefiption will refer
t he sealing nechani sm 5 previously d i bed dth
ftglﬂa&ﬁqwh‘gé%ll"?%me&ﬁ]amsﬁ] g'r efgr %/o SZ?:IS gf ?Ee °

seal i nghrrechani sm5. The el ectronic seal 150 incl udes

a rear_housing 101 , ich in e i i t.i t . . .
face tH® & t'lgq%c @@@h\gﬁosm%qdqlﬁﬂ Iégﬁrﬁggi’ﬁ'lﬁgnﬁghs?%#&h N use 1s
n]r&]?it!o?:eﬁ%v’@cé Shﬁ%eﬁmﬁhﬁa‘%hbﬁ‘sw sf hile theMie@r heusdidg 101 is shown

require ave a curved profile like the cover 1
a6 bensubstantiallyfiat irs Eigura @, itimaeifiraquiced baye @i quréeg profile like the

150, chi,p 2p1.and ante k | :

HPveeg Bouf slReBac s I Tkt e e SaahpO e chip 201 and
haitaeed strbeture 202888 ifguré07) mayl bensrobilednam i fleible substrate and
conmponent to forma clanp simlar to the cla 50 of

tioeater ditweRn dhe daar hogsing,10d: 3 Aveihg! helisEkbgemppnent to form a
Fj . chi i nk .
A g g HEHHESSH) 100 ABinahad. oo shown i
SHiguret }Qi,ethe\dmiiqm RO snagbée mdnaited ito agprinded Isjrcait bbargh1@8), which may
or simlar. The rear housi 101 i ncl -
bR sampral Sl e 8 R 9830 PgBB ) ¥ Bemp 50 or
f%@ﬂéhf'rﬁ@:regpﬁ(ﬁ%ﬁ{ N9 1 "REhARisS h Sapdturd des2 aarld iaggenerally fan-
106, held in a tixe ftEosltlon relative to the sealing
rerapedi guids 108 wut eut ehtscfaentfaeer certain conditi ons

that are described below, nove along its axis relative

to the rear housing 101 . The
The sealing mechanism 5 includes a trigger 106, held in a fixed position

relative to the sealing mechanism 5, but which can under certain conditions that
are described below, move along its axis relative to the rear housing 101. The
trigger 106 is engaged with the moveable member 6 and extends through the
aperture 102 of the rear housing 101. The engagement with the movable member
6 allows the movable member 6 to move backwards when the bolt 2 is inserted
into the sealing mechanism 5. This may be achieved, for example by the movable
member 6 having a tang that is inserted into a helical groove formed in the trigger
106, so that when the movable member 6 is moved backwards, the tang moves
along the helical groove towards the rear of the trigger 106 and the trigger 106
rotates. However, a simple sliding arrangement may élso be used. The trigger 106
is held so that it can not move forwards away from the sealing mechanism 5, at

least when the bolt 2 is inserted into the sealing mechanism 5.



trigger 106 is engaged wth the noveabl e nenber 6 and
extends through the aperture 102 of the rear housing
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the novabl e menber 6 to nove backwards when the bolt 2
Is inserted into the sealing mgghanism5. This may be
achi eved, for exanple by the novable member 6 having a
t ang that is inserted into a helical groove fornmed

the t i gefeoff $PANg é@?tlwﬁcamam thecouwige dBe T H@rﬂyé\n961d7 is biased in
ga%\égg‘i}geq%@m‘“?od@\q ﬁtﬂﬁ BEQ@% 'ili%gsﬁll\%QGZ is located in the

s dsithd @n éﬁé@é(fgwdlebwalamd traersmpéd te thel nggt of the aperture 102,

arrangenment may al so be used, Th
Jollawing Which ARe 1H909Fo1E5 ﬂ%ﬁ%&‘r’lﬂ’@ga\%ﬁygg tb aﬁsz he spring

ol S et o o'
Ishoatreid Rigurelsel pandi@¢4103. The spring 107 is biased in
one direction, to the left in Figure 12. The base of

the spring 107 is located in the base of the fan
S haped'r@tmnggeliﬂ)% inuludédsea cavitye 8109 cintwhich ithgh thipf2Q his located when

; &itrléﬁ_ﬁi’ {Q@oﬁgeﬁg rll’fgev&jgﬂ?% ﬁtﬁggnyﬁe%ﬁ ﬁ'be%_e@f r]oysmg 101. The

td?\ 2@|1||§Vlﬁé’retfé7reri?é8 iRgiReN®ith ttl"u@ spHh§r10maby tieé ACE 108 and/or the

trlgger 106. This position is shown In Flgures 13 and
Front Tostion of gfee hoosingnee dhieiswher dbe tfjoaerot06 s priledback from the

ﬁ&i)ﬁ%&ﬁ%'éﬁ@%ﬁ% 88%{?%% r%ofbﬁ Sgﬁée rlg}zi}r rﬁ g&%ves across the

Jéb’brturé' %dckhdtkg%eltﬂurt l2en edfo tiee PSRRI 108 dm atele‘ast dalriages the chip
ring 107 the PCB 108 and/or, the f

%U&ﬂtr’ﬁgno longenapetates: thHe is shean !9&"'?5 En? g}ﬂ)vement of the
gg§§%rfg Fe%%%?@ﬁr Ab % 'ﬂ'p%nd'the?ﬁa\?'@rﬁehf’of i 5pfy 'i'@@resented by

noves acr o0ss e aperture and kKnocks
tareoveM2p 201 of f the PCB 108 or at |east danmges the
chip 201 so that it no longer operates. This is shown
in Figure 15, the novenent of the trigger represented
by ar er:a’[lsé tlaemhgglm 106\is wenhectedttb éhea polt i2gpy the movmg member 6,
repr esent

L
cﬁ%r\/sfard%]hﬁhél%b Gctir, fof éxbﬁfmé Off & béis%ﬂséﬁlemptmg to gain

the rear housing 06 is moved forwards. This
cancess t6 dhe eealipg anechianisiped sisadaa pmvpthaﬁg)rt%n@}ar o ) dver the rear

housing 101 away from the sealing mechanism 5.

As described above, in one embodiment, the trigger 106 may be attached to
the movable member 6 so as to rotate about the longitudinal axis of the movable
member 6 when the movable member 6 is moved backwards within the sealing
mechanism 5. In this embodiment, the outer surface of the trigger 106 may also
have a helical groove formed in it, which extends to the end of the trigger 106 and
is dimensioned to receive the spring 107. When the movable member 6 is in its
forward position, the spring 107 may be placed within the groove away from the
edge of the trigger 106. The spring 107 may be bent slightly backwards in order to

be received by the groove. In this position, the spring 107 is held securely in place.



access to the sealing mechanism5 used a crow bar or
simlar to |l ever the rear housing 101 away fromthe
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enbodi nent, the trigger 106 may be attached to the

novabl e nmenber 6 so as to rot a?g about the

| ongi tudi nal axis of the novable nenber 6 when the

novabl e menber 6 is noved backwards within the sealing
mschaerem Ghe|bolt Bi s imsbdei niotu the isealing enecharismed.othe movable

h
imember oNes haikerds oG, e fddid' 164 B9 Y6tel &L Te spring 107
'tﬁer@féﬁnﬁioqesdalbﬁg ripechdiRal patisnoithe ddde dt\vme trigger 106. In this
novabl e menber 6 I's in its forward posjtion,

position, the spripg b 7pisate dpmqrmaﬁtr@lﬁgd gw@'ao éhg\,‘;;ﬁ}lcplr gypove and will

bRl 0 oo TP RATT T ey omers

g;vwﬁgmlthetthggerpmatl on, the spr| ng 107 |s hel d
securely in place. Wen the bolt 2 is inserted into the

seal i ng nechani sm 5, the novabl e nenber 6 noves

backwan dpe erabedingrit hthettrlg@@e‘rOEilﬁﬁytmovemaIrtg itsThxeis to some extent
spring 107 therefore noves, al on\%*h@u hel i cal path,

WRernde GIOVAHS (PGS 606 MaVathi due i (1RHioR higto the sealing
SRELHMhidR 7 of St"\? ?ﬁl?rlgefn ARt EADRBIMEAL ht'h@ H’g@e‘?em@&'nay have a

groove and w erefore not stay wth
Wnduttiverdngdacated i itg ebd] wmcmwmacfso’ﬁhﬁal?GB yhen the trigger

oo e B A e rovener

ﬁé'n@om@%erﬁbéﬁe BI\RSl sdtfng Mdchaflsh 6nwhér thd belt 2 is inserted
sea mechani smof the bolt 2. In this enmbodi nen

ttherein.i gy cauee thg trigger d 06otwbeth veoye rthM@Hi%@nGn rotate. The

t d

oy WSRO A, e Bl e Bhey! bgthe pea 1o,

Cénomr?gﬁlhénmpiw td heperatee madt this rhbeementlin e:amﬂmibahion with the
the sealing nmechanism5

t.he bo]t IS,

i rRtationeifl Prevaded Anoyesy, theasring Més i Eaeﬁndleis?’t%ﬁ'&&eﬁ 106, ready to

b r b r f
%&@g %ﬁré&‘%gﬁ% Sﬁgbvreﬂfrﬁlaﬁgh%&g? ﬁBUﬁﬁg Lﬂtg1pﬂ@|@é§ #hy further forwards
aklative g thentriggerd0801 to operate and this movement in
conbination with the rotation if provided noves the
spring 107 to the end of the trigger 106, ready t
spri ngt\sadesamedwprewo@g;ertoﬁbe fidnttofidhe e¢aar housingad! Oﬂoand the PCB
erV8 |Sé tﬁe fronlfI Forn (f) clamp 50 and a front cover. The front cover may also
include a button 4, which when pressed causes the chip 201 to be cut off from the

antenna. Suitable lines of weakening may be provided to facilitate this.

Figure 16 shows an electronic seal 300 including a spring-based protection
mechanism like that described with reference to Figures 12 to 14. The electronic
seal 300 includes a sealing mechanism similar to the sealing mechanism 5
described herein previously. The sealing mechanism is shown in Figure 16
separated into a key 301 and a lock body 302. The other components of the
electronic seal 300 are a trigger 303, a rear housing 304, and a spring 305. Like in
the previous embodiments, a front housing (not shown) will act as a clamp for a

chip and antenna structure.



relative to the trigger 106. As described previously,
to the front of the rear housing 101 and the PCB 108

WO 2008h&1394 ont portion of the clanp 50 and a f reEIE/AU2008/000869

10

15

20

25

cover. The front cover may al so include a button 4,

whi ch when pressed causes the ohip 201 to be cut off

fromthe antenna. Suitable |ines of weakening may be

provided to facilitate this. Figure 16 shows an

el ect rocoodsetive B@Mbaic3Qfiisgravides pRgheastamal end of the key 301

prot ect.i on mechani,sm like.tha [ '

_raé'fdte'rsetﬂ@§eq wv'@raarbiskélyzls(f%ﬁd}ééog.ﬁiﬁé lc@@ﬁy%ﬁn\}iegmseénat?er 336)55 therefore
| SPeri8Snans sahid wayeshwe condiictivé aingt® (ddeefosemdarmge Figure 9), to
mechani sm 5 descri bed herein previousl

. | . The sseali.n

e Vet GRATRHOR Rb (e TP ANt AalenBa Spafu éﬂ‘t'rﬁt@?tdsk’é%“ed through
0o her t .

398 30819l 8 e hp B mRBRTON ] e cip ano
HHtenmdandtractsps.i ng 305. Like in the previous
enbodi nents, a front housing (not shown) will act as a
clanmp for a chip and antenna structure. A conductive
nenberFige@ 17 showsiaeat-anay view of thenadmpndents af fégurey16, with the

o0t el hom b2t Fades S0s GespRItRE e e aplig 205 posiioned

: é@%hté%épﬁoﬁﬁﬂg%w. Reke)9331 (SRRaMRY iAXAETbEK bb@yBe2 by resilient

o prevent~operation’of the chip and antenna ) .
strotrusions 307, i whighbioterlock Wit dhe dtiggerr 803h helding #s trigger 303 in

bady 302.to ve t 0 j f i
e AR ok RBoBF R THEVP TP R It FEPRrco posiion
GHiwIR¥RYhe/ LGP id dritens® Brracené svould be @atiee. 16, with the

| ock 301, lock body 302 and trigger 303 assenbl ed, and

the spring 305 positioned in the rear housing 304. The

key 3QHghfe 18ishbRada icht-br@y! el dfaly a¥d2mbled esimipoments of Figure
protrusions 307, which interlock with the trigger 303,
htf.dinnthis leenhodilgget theIean housng 34 gempyably Sigagescith the lock

0 i [ i+ Na . - .
008 307 Sl e’ R I o ABRary by an nerocking
V?vémbé)ﬂiglcthat/is. rebdijpuoeertBnendie springt 3Gisymovedvacfoss and is held
t he asse ed co nents of Figure, 16.. In LS . .
elfitd dererRed PASTIPRAY hsukiogg" 35 f’r@ﬁokvggﬂk@h Jggains stationary as
V‘fhEhkéghgo!l ‘?ﬁ&v&oﬁﬁé 88 dudiRe rRAFr B06! o aRdaaIRNEMéontact with the
may b rictional or by an interl ocking

chip and antenna structure. The removable engagement is in one embodiment

sufficiently secure to avoid the cover falling off the lock body 302 and trigger 303,

while still being able to be removed by hand. This arrangement avoids the need of

a button or other actuator in the front housing to release the cover from the sealing

mechanism.

If the rear housing 304 is deflected or moved in the direction of arrow T3, it
moves the spring 305 in the same direction until it clears the trigger 303. The
spring 303 then moves across the front of the trigger 303 in the area occupied by
the chip (or other operative part) of the chip and antenna structure, damaging the

structure and rendering it inoperative.



arrangenent that is readily overcone. The spring 305
is noved across and is held in a tensioned position by

wo b@stisidgger 303. The trigger 303 renmai ns st at PCHADY08/800869
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t he key 301 noves the conductive nenber -306 into and

out of contact with the chip apgl antenna structure.

The renovabl e engagenent is in one enbodi nent

sufficiently secure to avoid the cover falling off the )
| ock Bodgdaitageof the grasensawentinn listhe abilityster prgvisde an electronic

BB I gl S bl JEHUBRRY, M HRd How very quick

haargificgtidn of PhRRSRME that haee Baepntahiperedalityas all the transponders
nechanism |f the rear housi n,g 304 is, deflected or

ﬁba/tg@lrei not iﬁgiqﬁtipgcq it@mpgf cgpqh. on ese qf{ . a tagwer evident device
tﬁ%%g%gr é@%ﬁi fbrtﬁgﬁlléﬁ%sqgggfé: E%br@@ﬁ'tbnﬂlﬂeriﬁbe@{tlﬁ éh@ﬁ/alue item is

Spring en noves acCr OSS_ .
funtikélyab 4lbe succgssfullBt8nper with theezlecicenipidayids, setas to render it

dnatrrbbiee Thacrmiar oot e RBeaet ovntalh VilidhuBE JORbA . Fay assist

'tﬁo;ﬁ’r%'i ti {2 ABvirEVINt D% Prelbist BEARRRL to HENéleotronis device that
the ability to provide an el ectronic device that

areverds dSrathactivalingri ng i s detected. This may al | ow

very quick identification of value itens that have

been tanpered with, as all the transponders that are . .
not i idivatht begurdersatoodr thasnthiet inventipe disclosedcang defined in this

t amper gevi dent device . SUI .1 Q. ' i.0RS.:
R S o) TP AOfgREPYY SR8 Rl foatures
RbhtisHad dredlient PornaRe 3éxt dndrawines! Alidfithese different combinations
el ectronic device sg as to render it jnoperable. The

wonstitute yarieualieragtive aspednof Hie INYEPIRIUt t he button
4, may assist to protect the device so as to prevent

damage to the el ectronic device that prevents i éﬂfrom )
act i vt wil.alsa bg undeestend)dhal ed tarAk i COMBNEes effr & grammatical
di_scl pse def j Nt i N ' t Sii ”
A e JEg R ik Smckrsaion, 18 Rl gt R (i HEARiicRudes” and
fhiutt A6t, umildssothedcartextvileany rdquinestdtbetvese, e taken as necessarily
draw ngs. Al of these different conbinations

ebidInG e REeseBes OfpIneT FIATGRISLIERLEERS ( he

invention. It will also be understood that the term
“conprises" (or its grammatical variants) as used in

this specification is equivalent to the term

"includes" and



shoul d not, unless the context clearly requires
ot herwi se, be taken as necessarily excluding the

w@e@sasiced of ot her el enents or features. C ai nEPCT/AUZI98/000869
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el ectronic seal conprising a sealing mechani smfor
sealing a value item a transpggder receptacle, and a
cover engaged with the sealing nechani smand which
inhibits access to the sealing nechanism wherein: the
&daimsg nechani sm conpri ses or connects to a trigger,
which is held in a substantially fixed relationship

relative to the sealing nechani smwhen the cover

I- S .
rfoved Asvelgctronimsehbcarprising aneealingi echanismdey sealing ayalue item,

therein a spri,n whi ch i I d. j i . .
bos: ¢ PAFETPOHE tactitTe. a8 R ubbe ToddREwf ¥ie sealing mechanism
Spri ngnanehitR asHisits a6cdssad tib esaliigemeethianishs wiereith:

away fromthe sealing nmechanism the tri rele

. ! er Ses o
t he spri ngthegeaindBiRchanism CRFHFISES (A& Qﬁ%%agf'gger' which is
rendering. ! e [ e ive Nl li hanism
ol oct TSk it SybERBAT e REREERFreIdiveTtithe sealing mec
conpr iniesh thedduver swiosed eway feam dise sealingmeéchanishe
t ransponder. rece whj ch

cover. 3. flppecgy%tchacﬁégﬂprgg\a@ s]éﬁrﬁgf ‘%ﬁ'ﬁﬁ gs’r F‘nﬁﬁ;ipéqhﬁer}si?&ed position

cover(?jgr}ﬁhl@,q@éera rear housi ng conponent positioned
t owar t he Seal i ng nechani sm and a front housing

conpor@dtwheneih:wherei n the chip and antenna structure

is cl a”pedtr?%ttrv‘@%go%{ﬂﬁtsﬁﬁﬁé a?%i&éeeﬁgd %g%gpmqafﬁ%f cover is moved

front housi éctroni c sea

cl ai mavay frehrAtHB SealiMie hidohahisen athicetrigges releates ¢hé spring, which
flexible and the cover has a curved profile so as

0.
e Nt AMOVERNCHTRRAGIE (8 FBSRRTEIGT s IBing &R HREPEONdSY inoperable.

The el ectronic seal of claim2, wherein the chip is
nounted on a printed circuit board, 6. The el ectroni

eal  dihecplectobic SRlrali Gaimhd . Avhessinathe: trdbeRander Sommlises a chip

and antenna structure held in the transponder receptacle, which forms a

part of the cover.

3. The electronic seal of claim 2, wherein the cover includes a rear housing
component positioned towards the sealing mechanism, and a front housing
component, and wherein the chip and antenna structure is clamped

between the rear housing component and front housing component.

4. The electronic seal of claim 2 or claim 3, wherein the antenna structure is
flexible and the cover has a curved profile so as to maintain the antenna

structure in a curved shape.

5. The electronic seal of claim 2, wherein the chip is mounted on a printed

circuit board.

6. The electronic seal of claim 5, wherein the antenna structure is also

mounted on the printed circuit board.



nounted on the printed circuit board.7. The electronic
seal of claimany one of the preceding clains, wherein

W b@sades i ncl udes an aperture with an inter ne€T/AU2008/000869
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openi ng that opens to the transponder receptacle and
an external opening that receiygs therein the trigger.
8. The electronic seal of claim7, wherein the spring

is aresilient el ongate nenber tensioned in a bent .
Jonf i glhlewlieotﬁoainos&a%@f caiey apy engdfsthgrpregedingaglaims, wherein the
sprin ui de about_t LNLer. pepi :

porti gﬂg%rf "?(Hlégﬁ aqps%g)ﬁbg];e é")’r(]?,er?gi ﬁgé’?\%ti o(%zfrﬁ ' 2.“%‘3”3”3 to the
hel d itranspen@érerceptayié emdbyn texéerspl bpgningi tthat retaives therein the
the spring is released by the trigger and cover noving

rel at tR@Y8To each other so as to withdraw the trigger

into the internal opening, and wherein the resulting

novenent of the spring is. guided and, constrained

by..
tthe sﬂ'hengbggpa@ seal af glgir% npavbersiny tla%rﬁ%lggt |ﬁ:a rédilient elongate
por ti %‘erﬂBgF {é‘?léwr%ﬁsiﬂ‘qqg@ﬁt éotﬁﬂgu@ﬁbﬁ@ﬁi that@vePfhcludes an internal
e. 9. ee I 8

spring qui ectroni € seal of claim8 ,
wher eisprihg @uide aboutdbe deterral @peaings bhieast gwiogéoraatitherteansponder

cover incl yde [ hol t the b f . .

" whieXtendiag dnio; Age e Rl in He Hiée drefpia kR ine Xbring guide,
el ect ngHUrBinSER) sPind i rdlédsed by ke Riiggadamy covet rving relative to
wherein the trigger is novable relative to the sealin

mechargash aiher esv@s for whithdraw itee treget it the wtg%@brﬂﬂ)%ning, and

positign when th i j ' v ‘

it ockBePrPR: eareryiREyn Bl PR b Rarg R Glacd Bl ¥onstrained by
seal qhe gpahgiglitle ¥b1@sab imphet drid damagethe mortiort bthe transponder
first position, renders the transponder inoperative to

t r ansithat extends into thespring:gdidgct r oni ¢ seal of claim

11, wherein the trigger includes a conductive end,

whi ch contacts the transponder when the trigger..is in

the fiTha ejestrnicopealook 6'ﬁHEr8't\N€ertet‘"éﬁ§%(§rP6'88 guide is a fan-shaped
i noper at r [ i ich
the. 11 B 3né LBkl S PN RIGEP HECP e Bf @ fan in whic

al | owithg sptiag tis ncafexhamd held. t ransmt a signal . 13. The

el ectronic seal of any one clains 10 to 12, wherein

the trigger is held in

10. The electronic seal of any one of the preceding claims, wherein the trigger

is movable relative to the sealing mechanism and moves from a first
position to a second position when the sealing mechanism is moved from

an unlocked into a locked position.

11. The electronic seal of claim 10, wherein the trigger, when in the first

position, renders the transponder inoperative to transmit a signal.

12.  The electronic seal of claim 11, wherein the trigger includes a conductive
end, which contacts the transponder when the trigger is in the first position
to render the transponder inoperative to transmit a signal and moves away
from the transponder when moving to the second position, allowing the

transponder to transmit a signal.



t he second position when the sealing mechanismis in
the | ocked position so as to prevent novenent back to

W@ b@sfisx3g4 position while the sealing nmechani SPCT/ANI08H00869
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in the | ocked position. 14. The el ectronic seal of any

one of the preceding clains, whgrein the trigger

rotates about an axis when the sealing nmechanismis

noved from an unl ocked into a | ocked position. 15. The

didect el elesteenic seatofzany ane claings didrot 12 whqrg@ethe tﬂggef is held in

'322: Iug‘ées ﬁ%gﬂrgc:g %gmtlogrwlﬁ&? ﬁ@é’ rs'gggne%mgc{sh%ﬂ m '}hw@ locked position

hol derspahé Qvspidvent m@@iertobaek dasthet fist gusition wide the sealing
the cover is noved a certain distance away fromthe

seal i MEGRAEIRIAIrSMAINED o dacked RASEIPN: he seal | ng
mechani smis in the unlocked position, the guide
prevents rel ease of the spring when t h

v ed Thgeglecironictseal obany @‘%@c‘l’i‘&rﬂ@ﬁ?@?gé‘i@s'I ng&*}%{ﬁw the trigger
di st agﬁgt%éeslglb TP SrE laRfet WHaInC tt'fee@eaﬁﬁ %&cﬁ’é}gsﬁl‘c id Mfoved from an

prece I'ns, wherein the tr I ncl

cavi t ynlotketiinto alogked ipositioh. t he t ransponder i's

| ocated at | east when the sealing nmechanismis in the

I ocked position, wherein the spring damages said

PGt i aiheodlettienit rseabpbeidien 1Mhahereihdhe iget InclTties a holder for the
el ectroni c seal of claim 16, V\,herehn said E‘?{tl on

the t SRABBoWAEFEIN Wher: e, Seling mechanspb iy el §8igg, position, the
el ect ipfir Siftls fHe @gep‘fg rQIfea§é %h@‘sbn’h@ when \tﬁl@fcf@klér is moved a

the cover is renovabl he el ectroni ¢ seal
cl ai mcedaintistariae away fonethe §eahngamaﬂ|s@m angkwherein when the

seal | 0TS RS 554 RABA IR g O Bl rolease

the t ro@'?ﬁé’@ﬂﬂﬁ%ﬁ whicPnfieHolgirid isi rneved atkag . fshn tITdSleeallng mechanism
el ectronic seal of claim 19, wherein the cover is only

r el eadwtsaid cegainidistasedl i ng nechani sm by eit her
actuating the actuator or by forcibly renoving the

cover. X
16. The electronic seal of any one of the preceding claims, wherein the trigger

includes a cavity in which a portion of the trahsponder is located at least
when the sealing mechanism is in the locked position, wherein the spring

damages said portion of the transponder when released.

17.  The electronic seal of claim 16, wherein said portion of the transponder is a

chip of the transponder.

18. The electronic seal of any one of claim 1 to 17, wherein the cover is

removable.

19. The electronic seal of claim 18, wherein the cover is released from the
sealing mechanism by actuating an actuator and wherein actuation of the
actuator to release the cover damages the transponder, rendering it

inoperable.



2 1. A cover for an electronic seal, the cover adapted
to be able to be securely engaged with a sealing

wore@Rasizgin f or sealing a value item to therebRCI/ALRIOBN00869
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access to the sealing nmechanism wherein the cover

i ncludes therein a transpondergga spring, and a

trigger that holds the spring in a tensioned

configuration, wherein the trigger is arranged to

26mai Theudsttaonic adday of claims19.i wherein ihe gevenis prly releasable from

seal i mechani sm when t ' a | i
seal i ﬁge meAg %CEHH'SFEIBS’D%%%; érczlﬂag{?&/gﬁ?og}%t%%&h& by forcibly
cover refmbRing'thak@eeent resulting in release of the

spring when the cover is noved away fromthe sealing

mechani sm and wherein the spring and transponder are
Iacat edcaddrifon ahNBestpdine seal, thalcovwbeadaptedsprbengblesto be securely

rel eased, it inpacts the transponder, rendering the

t r ansgogdged i withh & sgakng mechanism for sealing a vaPue item, to thereby
inhibit access to the sealing mechanism, wherein the cover includes therein
a transponder, a spring, and a trigger that holds the spring in a tensioned
configuration, wherein the trigger is arranged to remain substantially in
position relative to the sealing mechanism when the cover is engaged with
the sealing mechanism and is movable relative to the cover, the
arrangement resulting in release of the spring when the cover is moved
away from the sealing mechanism, and wherein the spring and transponder
are located within the cover so that when the spring is released, it impacts

the transponder, rendering the transponder inoperable.



