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RFI D ASSEMBLY H‘ l ”l HE | NVENTI ON Radi o

Frequency ldentificatik®n (RFID) is an advanced

wireless te ? naé Sﬁgn successful in many
fieldsofaﬁgﬁmm JON i on of
RFI D technol ogy to securely tag people is relatively
Title: nSHCURABEER WRISTSTRAP RIHIASSEMBLYs i nventi on
proposes a wist watch-like tag which uses radio
frequency identification and having a case integrated

1. FIEDDPOFPAS INVERTION ap and, nore particularly, to a
neans 'ror Securing the bangle type strap onto itself

. und .t REI D s stemca a. in
Radloz}‘r qugBFy ?éiggfbwd S[ﬁt) dgggraéivpg\/c nmlegs ef:é%@ h@t has been
successii i FApy fi Wekere i) apPifgaliy ORRFID technology to
securely fag REPRIE i3 Tefativpky nsaand qag bscfurthenexplinteric Thigrmvention proposes a
wrist \a@tphﬂhkattag)whlqhe@ds radizn fraqudnchiidensificaigormand halemg a fogseaimtegrated
type banglertype strapahdcmoreepartiodatdy,ito atmearsifbr sekuting g ungleatype strap
onto itvy&tharousd theaRe@wiigd or i ndi vidual. Additional data
support applications through item specific

A RFIDrg Qtreﬁmdrﬁ& &ia .np 1{alﬂ>?et fr% R&Iﬁ*ghy kx%/ oW aoFAg? MY retrieves
data b.xar%ff U fapl g g 4 %“ﬁt“ﬁﬁﬁf&&e [R5 ]

?)%llcglgﬁapphcatlon
Shas passed through, such as access control. 2.
BACKGROUND TO | NVENTI ON I dentification or Taggl ng of
Data vpthep k ¢ag min gleafivamitdny immanyfagtarss goods ipltassit,@ locatws, a vehicle,
an angma wseohdividual s valditjonatiedata f sipport pepticasomndhrobgle Citen-specific
informiatibn @R liystAcHSisyinhmedibel) avmldble ¢ rdaBin@r thBith®F ot dramPle, health

recorddif&ﬁ’é MEEuIRR pSrséd) o?fl‘liéj?rocgééés fnt fhe ﬂe%%%s sE@tﬁr@G@m such as

accesst@NEol0€EN been I ssued to and carried by pe

as enpl oyee passes to enter company preni ses The tag

for identification conprises an IC chip and an

ri.c connected to the IC chip,

2. BA ﬁ % tore a wide variety of

information on the tag. For exanple,

i ncom ng/ out goi ng persons with such tags can be
Identifroation or Eapghmdof Rdoplerusapd®AH control | ed by placing RFID

readers at strategic |ocations that are integrated
Conve%&ﬁlly,%ﬁﬁ?%r ?)%ﬁé ehrddavd G&3 ma\fiﬂlaﬁ 19 H’jﬂﬁf ge}é s and objects,
but onﬁeﬁ *nn?ed' Q\EIHBJf' ﬁ?on%taﬂf)ﬁ%a % £ on Nic] s For this

oot

I
reason,r %P%gsc‘ ve edvile BSE€ ?(Hf € passes to
enter copIpany. pISISES, e otﬁgéf eatl ffﬁent caogg)rﬁsw {45 gan antenna

electrl(@[l]ly cgpnegted to the 1C chip, makmg it possible to store a wide variety of information
on the tag. For example, incoming/outgoing persons with such tags can be monitored and
their access controlled by placing RFID readers at strategic locations that are integrated with
access control devices, and automatically reading the information stored in the IC chips when
the person carrying or wearing the tag approaches the reader.

The Problem

In order to minimise monitoring and access control errors, the tags have to be kept on, or at
least very near, to the person being ‘tagged’. Thus some means of securing the tag is needed.
Furthermore, for persons being tagged against their will (e.g. felons or prison inmates), or
who may not appreciate the need to be constantly tagged (e.g. young children), tamper-proof
and even irreversible and permanent means of securing the tag is necessary. Likewise, some
method to alert if the tag has been tampered with, inactivated, cut, or destroyed has to be
developed.
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| east very near, to the person being "tagged' . Thus

sone neans of securing the tag is needed.

Furthernore, for persons being tagged against their

will (e.g. felons or prison inmates), or who may not

appreci ate the need to be constant t ggged (e.q.
There Eeﬁ%enm FUINEAPOTAIS Rgs Nt dg¥ices Ay aﬁ%ﬁl% W%M@t gng such tags
for ld%ﬁ@c megvbe be rfitigd <o @ Peraqis kgt tietentially ingresingsisaegpventional
ﬁddo[ukemnse some nethod to alert if the tag has been

Anoth%ra éﬂp rt%lgﬁ WJBH%I; %g?qh C;#'E mg qg tr arrz)%ﬁii tft)? wrist is
sensitiyity. ﬁ?t?ﬁf fp61pI, 1hg 7500, 9% mtg f; g6 Pﬁ %*ow the tag’s
antenng, Lhe.smal tjéﬁtﬁf §'“t5totyP?1 a8 SO e fHgn pllly antenna.

simlar to the wist watch, and such tags for
Currer't‘fGBEngSd?@dﬁn could be fitted to a person's wi st,

potentrally rtncreasing its conventional field of use.

Anot C th RFID tags that are nme
Current getm Efl’g? ga%da\(qkﬂlégg; %M 0L (sepure t§'@ﬁ 9{1 %ggmm a}'nsmgle:-use
only. aﬁésp whiiercyiting tha SR gha ymisiypediy tgg “6% ‘RPP@%E]:&’@EU%“ alert,
but the gntirgeassemybly Wi typh RFIPHeg gmq:qdefe@r wieless fapd has to be discarded.
These wrei also tiggle-mailgsn ghev thee bockinighistalwhyes mhemagentof its

antenna. Current Known Solutions Current wist-type
What Brhdede@ds afMiabtprhsioe, f dmpresnd efft@iVieemedtsO allcvaid fﬂ&nporary or

permaﬁ'étﬁ l&fklﬁg HOWRisUS e R ags dt8tind §'pel‘§'9h s Bt Ahdille ective is to

ormally trigg
o SR lor Sl o YRR AT o 11 1Y TEL00S

|s rendered usel ess and has to be discarded. These
e al so SI ngl e-node in that the "|ocking is always
3. SUMM&BX FT VENEHNed i s an i nexpensive, sinple
and effective means of all owi ng tenporary or
By mepay ofin eniqué desigmgnd hssambbt oft thp @ofipbhkrita g waisotypel REFID tags, this
inventiofr SWICENSY itk abd\I&Qﬂh&fﬁsd Qﬁ bldnye as SwélD as i dThéroviRoricbmings and

deﬁcidn@@@lopéxiwmgr sFor §déare thding of pRson-| D tags. 3.
SUMVARY OF THE | NTI ON By neans of a uni que deS| gn

This i &1&???&“&&3& %r%f)wg{%ﬂ%g(;esdeq' e\%ﬁl h cbatRiGs

ent i %
high ar&?%m sz AN ° skl Rrurg g fe %ﬁ&b ) inse
defi ciencies of existing technol ogi es for secure
This inveghiomés ®Popabls grrest-myinging iypenkF1bh tagi assernlely rospngmgeef 2 main
watch-jyke sasewdticiniagyg) strap vinartemial sdpatatort pacess a haseri, Bnd aglunger.
havi ng high antenna sensitivity, and is durable,
The mafCiotldeddvditiekkd tase(&in Barcddt dd dquihrel shaps® . ThEhwatch-case is a
contan'té?‘tﬁ'ﬂbh@rnfot SinfhHp RohARE EndMirohaiMPHRIRAD fpAe £ld Medidd, but also
realizi f%fpe?{?&p of Sthﬁtgero ro@f r?ﬁt@r-re\éﬁt b- b If(%ts%ﬂﬁep%sg e- re51stant

*mpac'brggls‘%r m@” @ﬁ ot %@%Fﬁ? hgsap integra
banglec ypg stap w& P§ER?& wulap Jaised ridees QB i epper surface
towarqsgtsgree(,e@ﬁ{@smg} ‘\QH{)WG}Q[JW PLETOQY NG xrﬁ;&gasa,l thg gtrap from its free
end tOntbcn mtatehgcaspe TREIcBVita il toGicsonimudatenthe antsnna. aWiaon placed around a
person’s wrist, the free end of the strap can be inserted back into a corresponding aperture on
the other end of the watch-case.

aag having

The internal separator piece is a flat trapedzoidal-shaped moulded or stamped durable plastic
with two holes each at at its far ends. It serves to separate and insulate the RFID tag IC from
the base-lid. The four holes are intended for screws to pass through. With the internal
separator affixed to the watch-case, the RFID tag IC is protected against dust, dirt, water
droplets, and other contaminants.
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realizing the properties of tanper-proof,

wat er-resistant, oil-resistant, pressure-resistant,

i npact-resistant, durability and the like of the

assenbly. The watch-case has an integral bangle type

st rap wi th equal | y-spaced perpendi cul ar raised ridges

upper surface taqwards its free end. A snall

The bé}?srlidowa Aff the kattogt 5ide of thewatchsasse Fa%wgewearsber ayed to firmly
and segurgly 4ffix therhage lig gatotthe watchwease h- case. This cavity is

to accommdate t he antenna. Wen pl aced around a
The lopking eiVsiaST-shdped pidce avidinglfarked @af. $he &l i€ &ibulied into 2 narrow
ends, il ) $61kE, QAtHDARWald1a0ind HoBkd 65 ERAENAITIRPEIJKY bR A EBE The cross-
SCC’[IOI% Qﬁx‘he@q&xs {p {hiéep] ‘P TR tlyTﬂﬁal'legttﬁﬁrpa dcozx%go}%rﬁﬁ lot on the
smallep Sﬁ eracl s?de f‘%e §O! %?tr gla?e Emto the

-ca
Watc“'&ﬁ%fs cipllngsF {sgben tsls '?ﬁtes gm ‘ﬁ“ﬂé SRrEeSpylpgEl) i vatch-
case. The ghapyfsred ﬁed%%fs'ée taibendsipklopogasy FseRiona T Be bodeoldée plusger will
thus comeeisrestioindagiweerhany divo rovsed ridges ahther erd of slepatrart dWhen fully
insertedf thiexhedk endstdfehavplungercatide cidae oRfe Btrapgintd @vill Spring out slightly by
virtue of Gfseeierdl elgetioiyttodiasdh, addl then Weld®, ontly 620 eisll RéWsions on the
base- h@t mrs lé‘(ﬂk@ft}fé’%lﬁﬁg’& Sand TRRSOAE stR SEdurdty BRtolth& basdld. Sheet

7 The base:lid seals off the bottom side of t he

Since %t\&nc @g‘s% \?(159 H{t?ég'l ?ﬁ’é ﬁl?egngesf:éasrg% gy ré%v mg er are all
comprSg I Fis® ca fpufstednacas ey o SUL S e g Lt ar
to be reggiyed p@ewc&g@mq@@dznﬂ@? thevstrapn dihere jargno inductive

current 4ows; thwbmensutmgaﬂv@t thasensifivigKghoantennaidoen ot detesiorate.

hooks are chanfered. The cross- sectional dinensions
Furthenfsirich ehepédingfethe antenssd is Giuny atongl the innkhfide af the strap surrounding a
person@ﬁvh@lsﬂﬁéhjimﬁbes R m@gnekti0 QixisSo¥etht QhteRRA bEEUMa! e?;béi‘ﬁxc%far to the
watchfab& R M@kﬁ"‘n%: ﬂ%eseng%fvny tdrand @Ry Qf atcn%vﬁl%,r:«ggoﬁbﬁ%ﬁ Iy long

operatxk?lg nto wat ch-case, the plunger 1s
ser ed tall-end first into the correspondlng slot in

case anf ered end t he
A m°f8|°P%’va i gfgf’eﬁ%%fa?a  BFen ROV o Red REI, peiebh witFbe aitorded t
those skiied 1ndhe attoas well 23 a replizaiemotadditions! adyasiages anshehjees thereof,

bya cwsieeammdff thé: followving) despriphor of thg pr¢fnse¢ tabodintest. edérence will
be madertdshoéppehdeduihaetg of pictures which ivaH firstfbetdescribied dpiefland

W ll spring out slightly by virtue of its natural

el asticity to catch, and then wedge, onto two snall

4.BRIﬂfP0f)E tqm-ﬁomnﬁ@%mk dé'“ s locks the plunger,
to the base-lid. Since

th vvatch case vvlth ena
[USe, %o B ecured

i-n .str
Figure 1S 8" X561 Vi of gt&ﬁw TEh rey
arou“doq‘ LS Mgk 'y i nsul at ed materl al's, they do not
obstruct the radio waves which are to be received by
Figure 2hs8oRE 1D vaew Eonatopodtnersnizmentsiofiiedevertiendaidapt. Ther e
are no inductive current flows, thereby ensuring that

Figure BRBowe tHel iidw ifiloyn §ifle (Wit c@ﬁlﬁ)@ﬁ‘é}ﬁs Qﬂﬁ@ ifVRhtiélela®d bidr at e.
Further, since the coil the antenna i s wound aI ong

Flgure hllﬁOng]\Fl\lﬁ COt!ﬂ)%SCI‘Rg OF {lllg II?JCEIHRH alllci B&L!lrﬁgll o(fq (?H% Ble r SN ECCHOHIC

ic axls
assemf¥cones per pend| cuI ar to the wat chf ace, |ncrea5| ng

t he senS|t|V| ty of the RFID ta% and achieving a
Figure & shows gejthevigw {50 top of the moulded watch case and integral strap.

Figure 6 shows the moulded watch-case — close-up of underside view showing internal
hollow cavity.
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operating range. A nore conplete understanding of such
a wist-nmounted RFID assenbly will be afforded to
those skilled in the art, as well as a realization of
addi ti onal advantages and objects thereof, by a

. consideratj of the fol|low ng description of the
F 1gurepf HousibeR e arRme .aswkgvr%ﬁ g-iele 10 étesrwglyénilge theevatch-
case. gppended sheets of pictures which will first be
descri bed briefly. 4. BRI EF DESCRI PTI ON OF THE
Figure[BROWNERe RFIMasehbBwwiaced imsxdecthe akvityi dfwhowatchease.
i nvention when ready for use, e.g. to be secured

Figure?J $HoOW tRe ROLRICA watdhdasd - clds@dp®f SutiiRWRictiGy Vi ew from
top with conponents of the invention laid out. Figure

. h the view from side with conponent f th
Flgureﬁ%’is&ﬁgﬁ? e a4 AF AL ikl sgbarigh 8Vl the Sauttoles pr sorews
to pass #igoyehy ent i on 1aid out and including the RFID

el ectronic assenbly. Figure 5 shows the the view from
Figuret ldphetvs thecoutsidd Gracteriad) eilawoglee Grotioinhbasgriid, wathrthg four holes for
four cérrggporditg sdrows t he nmoul ded wat ch-case - cl ose-up of

under si de view showi ng internal hollow cavity. Patent

FigureB2Shb B theORed MR thebiher P& hald £RE of thd @UfEmY bR B withShe

& nic assenbly customnade to fit snugly
pmtusll%ﬁé?sded?%{egd.\ivatch- case. Figure 8 shows the RFID

. senbly as placed insigde.th avity of the
Figure, g Jnedmvenedf oo St B¢ wetrefiarinopsasaews onto the
watch©p$sse- up of outside side view Figure 10 shows the
pl an view of the internal separator piece, wth the
Figuref ldushoe tesseCuningspinmyes that @& ysad $o took chegfinee dridgufitiese difap.
shows the outside (external) view of the (bottom base

Figure! 15GhoW tHe &B&iﬁg%lﬁl;%ég\%\gﬁg'ft@f)e ifseidd inRy ﬂh@%@ﬁé’@oﬂ&ing slot of the

watch25{EWS . Fi gure 12 he vi ew of the other

(rnternal) face of the (botton) base lid, with the

: rotusigns, as.indi cated. Figure.13 shows, the_.invention
F*gurep'ﬁiﬂgefﬁi‘q&towvwﬁN? e §3§1&Sfﬁ'@“§w ot P e S5 A B8 seap
msert‘% 6 {THQ the Goreppauaung apeftyig AR tho Walthwd@st he securi ng

pl unger that is used to lock the free end of the
Figuredl{7rshpws Riechptiom Gewtob il fined assembiddrigvesitiongehowingidy fow screws
holdinp ¢hd bese titlciltarmdl aepanatoc piece apd mdichecast igether. t he

wat ch-case. Figure 16 shows the top view of the final

assenbl ed invention, with the free end of the strap

S. DESCRIPTION OF THE PREFERRED EMBODIMENT

Fabrication of the Invention

The watch-case and integral strap can be made together in a single piece by injection-
molding or compression-molding of the compound material. This simplifies the
manufacturing process, making it possible to obtain a comparatively inexpensive wrist tag.
Injection-molding or compression-molding allows forming in any given shape.

The internal separator piece, base-lid and plunger similarly can also be made by injection-
molding or compression-molding of the compound material, all as individual items.

Thus the components of this invention can be achieved without the requirement of a welding

step or an adhering step using an adhering agent and, therefore, the fabrication cost can be
reduced.
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inserted back into the correspondi ng aperture on the
wat ch-case. Figure 17 shows the bottom view of the
final assenbl ed i nvention, show ng the four screws
hol di ng the base lid, internal separator piece, and
The cqiRpowxhBRFriaEET Dt d hglyororble,plsuis M Eppe thermopiastiity and
electriggdbycmswatang. aﬂéemfﬁt@br & heptwemstand dheranqhareninggplesiior and, the like
can beaused mnpteadpilbdesirgd, afier puttingnn and wdiimgyup the RFID electronic assembly,
the intomdroassy @an riel flled vath & hencomjuotingl resit @ i sehlanfTbi €ncapsulating
compondpl i fies the nanufacturing process, making it
possible to obtain a conparatively inexpensive wi st
tag. Injection-nolding or conpression-nolding allows
n iven shape. The internal separator
Mﬁ%ﬁe@@é@@l iydgand plunger simlarly can al so be nade
by injection- nolding or conpression-nolding of the
This @G beaised iBRFIDRbystedss fondi vi dual items. Thus the
conponents of this invention can be achi eved w t hout
« tQeretigualriastitatiomnsfsuch aepribong to sigdpmates and pasuar offigers i@ @lrug
Uahne dhhaadgétemebnagent and, therefore, the
fabrication cost can be reduced. Patent Description
o [MdthOdik fSEST todta@ batleniddnddeanbeané proféseionals. can be a
hi ghly wor kabl e plastic with good thernoplasticity and
» eAeckeniiicdtion-devise hidritragee gdtésesfimadeumbsyart galleries, or rides in
hamdserrRat sdrt t her nohardening plastic and the |ike
can be used instead. If desired, after putting in and
* WAS & tigkatpr téramisidr Pasl fec trainsibtisassaetbiries. t he i nternal
cavity can be fi Iled with a nonconductive resin or
sea ulatin onmpound, I ndustrj al
The SeAWﬁLfchsﬁfqu {pweihe wrisy ttpiﬁq@ﬁ[}% Vipkuterily regroyable (e.g. prison
officers), ar epaimAREN tar@ﬁrrns@@ﬁ o dhoserpgainstithain svil elg. @sison inmates) or
simplysciuigsesnt e paentdmat es and prison officers, or drug
i nmat e on hone detention. Healthcarefamhty, to tag
By usipgtthienyge afhdridenptfor ideatificationsil an@nse gatds or public transportation
systems 0 @RsehpcealanRmplRY | toCetbr ANtAcANRGE bEAHCS Wis BYSRUIBean identify
themséﬂ/és A2 lfﬁ"n'af(%gz[EM g&’s@ %s Pleaa'gyéteéﬁ di Eﬁa ASittfthe lags near

trains 2s and ferrie
toam “g‘ setéoﬁ]:a ureea%al ows the vvrlst tag to be used

both volyntarily/remvable (e.g. prison officers),
Moreo be Hﬁ’rﬁ%ﬁ‘a ‘L“&Hi)éq“ rYSBFt i) °P!‘1€§%“ 5&51“?1;% Bhas W‘Ftrwamh (time-
piece), (3@ altimter. adieaitreat metpr. 41PS wreipery oathgdikescent (e. g.
patients). By using this type of wist-tag for
identification in entrance gates or public

When kdHEWA6 {REI ON

As shown in figure 1, the invention when assembled resembles a wrist-watch worn around a
person’s wrist.

As shown in figures 2 to 4, the invention comprises a watch-like case with integral strap, an
internal separator piece, a base lid, and a specially-shaped plunger. All these components are
made from electrical insulating material (e.g. plastic).

As show in figures 4, 6, 7 and 8, an RFID electronic assembly comprising of an IC chip on a
custom-made radio frequency (RF) circuit board can be accommodated snugly in the internal
cavity of the watch-case. The wire-like antenna is threaded through a hollow cavity along the
strap and electrically connected to the RFID assembly in the watch-case. The RFID assembly
stores information relating to the wearer of the wrist-tag. The RFID with antenna can receive
and transmit radio waves at a specific frequency (the frequency which the resonance circuit
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systens, passengers attenpting to enter a facility,

board a bus or train, can identify thenselves as

| egiti mate passengers by a sinple act of extending

their armwith the tags near to an identification

unit rovi ded at, 6 the gate. regveyr. nore addition )
resona{e@lqthégw can eﬁpa{ Q{\g%tt@%é% agq({}%ﬁuthetgF I gemory, in accorgance with
read/wit¢ semipangdhsqnt |bbreradlp| wave) datay frapgmissien &om a RidRrreadps4explained
later) imebmpliaGRSvitle theiohgr POr the |i ke. Wien and How to Use

As shown in figure 1, the invention when assenbl ed
Both pa€seThke s & the agtis p@h@ﬂad lthe a&w&ﬁa@eu@ﬁe&pﬁr@ldéﬂlbyta reader)

or actx% ta%g‘ AW cbitarhl AUAREa? SQeﬂsouP&%uém%lseapEdtfé?y)(}QMé

-11 ke case W|th |ntegra strap, an ‘'nterna

As sh S\ivrg ;‘gure aglﬂggwe%[agaléqs lhge%:'x al l(s%f]svers% raised ridges
equall)ép 1|s|§ ll puy sue 25| ggtd;sg’nce Retwesp@ny two
ridges jiy shighylyr laegen theg, thg va ax ef thgrplwrgen A% adicaded 1 Agwenplapd 9, the
front fecﬂmﬁ ﬁhsiwagclecasamppasn;ﬁhp stap has @aeltrcﬂppnd;dg recgatigolar aperture cut
into itfWaeuanay, th&fkee ehd ofiile shapcsh bainsdreddanahizagat@d. The provision

of fous Bﬂﬁio)’e taisededdeb (i@ktead of FaY ) AfovishBic WBAS Ry s@9mmddag human
m,stsgfpﬁy Flgpzegntenna is threaded through a hollow cavity

al ong strap and el ectri cal 'y connected to the

After E{e:: Iﬁ:ﬁ%ﬁ%@‘bﬁal 1 t Erg}vz\{a;telgae fno \@tﬂ E%ED eXpectlvely are
electri 1B/Scton{1 mpgql% sg\mqqogl ieEs, 1guge, 1ég ms dhe watch-case
cavity onatepmfithe Kdilly asearelaly.aThis ssparator iiece rsegrge ie yhiglhand protect the
sensitiye Rl assgmby. d¥ext the hase bddfigeresilt end t12) ﬁaﬁtmdtonto the watch case,
over tHoesparatatr iptace] Mashdvt] inShgee 153, fofir screvesamahasuset to s&arathe base
lid andc&parasor e lowtd the vatdhaagnd from the RFID menory in
accordance wwth read/wite comands sent by radio
To furfRY SmPahe thé %%éiﬂ (% i]% la@déﬁﬁdﬁ]r GHO Ir@slt r(])?(?he cavity.
Then ﬁﬁ;ﬁér sehlnorct%gpllnk Q&S akcdd el Eié h@ %?‘cth-c%se cavity,

beforef ngeiraé E r%%rd p lsrféggge 8? gliqrr \}E i ggr gre&'é are tlghtened
Compre—%mgébag 35 lidniresTRal SCPRIRIOF Pleena0d TuRRer sepd oRtofhe paclycase.

may be used. As shown in figure 5, the free end of the
The spseyallp shapsdfpdungen(fignye d4) isadrsigned &0 Faied qorggeending slot on one
side faegjofhk yasqhaeasel Fagnae tl 5 shdwssthe phogentsaforedempsinfented ista ahe slot.

ri plges The di stance between any two ridges is
When $illiyotished inafhg uﬂg@?ﬁqﬂ B et iffoehii@nRhy RS td c%sof the free end
of the S Er‘?&i fn'fb Wﬁt@ﬁc aﬂfjth s %sh?on ftl{eg‘ #G§ é b it BEtween the

mtema\iv%é aratgra 3] L4 (5] th 0% Hon IO? lunger are
SeRatabt B §'§%ﬁ& se I, %mg SREe TR g8 of Fhep

caughtflpg de g&r&esgpn pgqtysagxsclgﬁh%g] baseyll S gs 1t impossible to

extractiBe plupee. from éhespaighspwsn Thayris.theassemblyds permanseity secuigds
(instead of just twd) allows the strap to accommodate

For terhporary usey iies wheof the amventign &i ta ds .cadift emotved friRfal Dperson’s wrist, the

tail endsfahd pjungedisafitse siippdd acest off abdve thattola- oase ThaE when such a

trunca@ll 'phihge£ BRRGAIA LY wilcB-cald, @dré iCithig 8 Bﬁl@ﬁ bR thE Bfotusions on

themo'u[He@rbﬁéléepar ator piece (figure 10) is placed inside
he watch-case

One current ideal use of this invention is in correctional institutions, ¢.g. a prison. A method
for using the invention will now be explained.

Before putting on the wrist-tag, this tag will be associated with that particular inmate. The
purpose of this embodiment is to track movement and location and access control of the
inmate. The programmed wrist-tag is then placed around the wrist of the inmate, the free end
of the strap inserted into the corresponding aperture of the watch-case, and the unmodified
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cavity on top of the RFID assenbly. This separator
pi ece serves to shield and protect the sensitive RFID
assenbly. Next the base lid (figures 11 and 12) is
fitted onto the watch case, over the separator piece.
shown in figure 13, four screws are then used t
plungeé dushed fully 1gdBe opirespapding sloh imthsr waichwaseo i this ﬁ@mer whether
the fored ta endé theTjunger haebeenrept olf o nbids Rat appapenb GpmrRyternal view.
resin can be added to fill up the rest of the cavity.
The wiibetagds tislieckedamd murea@t«inmg th@inhgie B wiadAay auespt Retamper
with itl B3l BecRflee offfthé | El?a Ii:‘n 8n GRAYI{ Yhe woisl-QESs HIRBIERAY resists
water, DAP 3h@ber E’dl %t % ey %B&ﬁc??xﬁ 1ﬁlgmte ﬁngto te four screws
on the%%{e 1\/\%%?&}{ epar A ?se& Con‘p ssing ase

wat ch- case. The s ecially shaped plunger (figure 14)

RFID r%adaesqr@ Atiallcg 46 $iraieais 19pabigRy BB OHEi MIOR ICOMPRNG (el at gates,
doorwaysg @nd apthinfroems The exact decations gud detestigthsangetdapability of these
readerp hrenmeed. BEhar & ppsbdmgvhions evehsog ithet wristiteg appribache¥lasy such reader,
the prédehtey op ubdredist-tag isheapiradgBy médns dfosimpleotiffpace computations,
suitable RoRGANEEHN REY trh¥P el e’ Plochiiéhsidn8anehen®f FuRiRermore, if one
individtlal ?‘a% is e Fcta%%y‘ | Bf [HeCred@r§ (Etgcf‘gﬁen | grt;té&rt hg fi H’l%: 'E)Hae'r%%ware can
conﬂdg % ggggtlsﬁln% a?s %)lfé %‘ B%{X\Ef orked hooks of the tail

end f t he plunger _are caught inside c ondi n
The uﬁﬁ%?ﬁ@tedmstﬁg BT PHBGSBERIBCSS cExoTph (Batak ByKed (il end of the
plunger iy offihieéore pushing mae therwadclprasager from t he

wat ch-case. That is, the assenbly is permanently
Featurseand &lVantages dfahp diventionsgl) be apparmeffcﬁn ttheatbovealetdription of the
inventio #n@ tREpRESdyeniiHed. ThOMventAT St Smidel $6 thel fa®ticular forms
discloded] |an8ngot0511t fk%t\)?tl:s“%gein 2l NiRfplSRERARH Qfe Cdlcr®eli here. All
modifi@ %@ é u?\/a‘ié/x\ft)s fv% Yons -gml@l'te ms§ %@e cI)veLllch%tﬁ the ?pirit and
scope S SRRk PBIHG bUWE HRIGHs ffng (heT € T nOTAIG™ 6

sions on Yroul ded base i d.
Che current |deal use, of this inventjon is in

Moreoyg; powl bsrapprecided that implementation-spegificdogisions gyen dcomplex and

time-copsuming, nypuithbe arfouting wideriaking fovthpee endiagilngldlledisf e @ertinent

arts ang having ghedpeneficofithisstisclasgre. t his tag will be associ at ed
with that particular inmate. The purpose of this
enbodi nent is to track novenent and | ocation and
access control of the innmate. The programred
wist-tag is then placed around the wist of the
inmate, the free end of the strap inserted into the
correspondi ng aperture of the watch-case, and the
unnodi fied Patent Description [Mar 07] Sheet 6 of 7
pl unger pushed fully into the corresponding slot in
the watch-case. In this manner, whether the forked
tail end of the plunger has been cut off or not is not
apparent fromexternal view. The wist-tag is thus
| ocked and secured around the inmate's wist. Any
attenpt to tanper wth it, e.g. by cutting off the
strap, wll trigger an alarm The verist-tag is
durable and resists water, oil, and other solvents.
When worn snugly around the inmate's wist, the four
screws on the base-lid cannot be accessed.

pi ece, and rubber seal onto the
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RFID readers are installed at strategic |locations with
the prison conpound, e.g. at gates, doorways, and
within roons. The exact |ocations and detection range
capability of these readers are noted- Wen a person
who is wearing the mwist-ta& appr oaches any such
reader, the presence o ist-tag is captured. By
nmeans of sinple tine/space conputations, suitable
SECURABIVEWRISIRSTRAP RFIDIASSEMBL¥t e' s | ocati ons and
novenents. Furthernore, if one individual tag is not
We claigad by all of the readers for a given period of tine,
the software can consider this tag as m ssing and
[ ai n_alarm The usage of the wist-tag is simlar
L ASV%F'%S%QS%O?]}"%?%%%{;S, except that the forked tail end
of the. plun is cut off before pushing into

er t he
2. wat %r«réwétchgt!@t hellow easy vath aihintepsdl Tciblp dapgledie Brep on one
sidgviextendmgapyiartbeitireer ond 1o esaith strep desepale i fnbeing tingerted into a
corrasp@ntingapeanct ¢rhibe pther exde e ttersbadh-treaitaseThe i nventi on
is not limted to the particular forns disclosed, and
b. Not a|dterhfladebs@for PrecBrviAEH B ortiRhE BBMbAukQtoAdi®ide the internal
ca\ﬁjtg%?me.t\@gc}lilﬁf(g casl’éli}]to t%%bmgﬁgﬁgﬁﬁ@& equi val ents,

vari ations and alternative d be covered within

t he i I n scope qf the inventi.o s .defin b .
C. t he? ngd \gﬁlgg ﬁ&? griltﬁéi_ng A7 8% Y ,toistealvﬂl}f ﬁlek;)é)?tom oefqhe ¥vatch—hke
casg By MEANHPIe¥§Wat i npl ement at i on- speci fi ¢ deci si ons,

even if conplex and tinme-consum ng, would be a
d. r ous separaie tmkirgkplnoger of uhigos deogulthatican be skad toddck the free end
of thestrgiewhemthetstrapid Slacsaichrbimnd aigolijée sheingfd huradn thistsand with the

fre&léRCinQsiedantoRafiing a & bR thethér¥at of e witeRlikd ca¥e; 7
CLAI M SECURABLE | ST- STRAP RFI D ASSEMBLY W claim

e. 1 Acs¥sth®it RRID oz UTRPrRId3b Ak 18- chfp ¥4 A ShreWBb&dia Whikdh can be
accG{ﬂHOQf‘ﬁQeﬁqgﬁdéMhtenN e&éli%@egﬁé %hd gh ??ﬁ'e{?xha:w 1;%2 ghrgs;]]g}{@ﬁ.ldgglllla/ along

strap.on _one. Si
2 g 8 Hesegleg imies F BT Rser t ed i nto
corresponding aperture opn the other, side qf th .
2. Thevﬁitelh-_c siek@dcgl%fzﬁkﬁtraargsi Senibed) inselaing dt 5?‘8HP%‘BECIV\WI% formed
together j ing OB ticcanblY dRISCHRN-TIoBlIRY OF comEcsve-meldingapf a compound
materiad su¢ht 35 noh-aléntrigadlyclondudtive plastic matesial aoregionpar t ment s;
c. a base |lid which fits onto and can be used to seal
3. The@hteraheefaedtbOpicoé at descridbe lin klake 1, Gaklembmbeebeifg @drmed in one
piece bYGhR¥Bon-FrouRliSEBREGHh SredsREKINDBEIRIgUSIAL EorRpoundi riterisl &t Bs non-

: : : he free end 'of the strap
electri vﬂztﬁ°'t?‘ﬁ§“gﬁ§§?“?’é‘5%f‘g§e e%’:{lr?'ound an object such as a
umgn, wri st .and with the. . free end insertfed into .
4. The BEETT Y deStrieiin LA, b S5igmimoss PR MgrTorE (kaniriifaeyy infecion-
mouldipg s@r: compression-moulding of a compound material such as non-electrically
conductive plastic material or resin.

5. The plunger as described in claim 1, said member being formed in one piece by injection-
moulding or compression-moulding of a compound material such as non-electrically

conductive plastic material or resin.

6. The said watch-case as described in claim | has a multitude of screw holes on the bottom-
side for receiving screws;

a. The said base lid which can be firmly affixed to the watch case by means of the
SCrews;
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e. a custombuilt RFID tag conprising of an .1C chip

on a circuit board which can be accomovdated inside

the watch-1i ke case and an antenna which runs
longitudinally along a cavity in the seal ed inner

face of said strap. 2. The watch- case and integra

& rHssascraws é’i‘ﬁ}yb%l crogs-Beag $araws. PhulPsRSE SCrays /g allen- key head
fserawsd t ogether in one piece by injection-noul ding or
conpr essi on-noul ding of a conmpound material such as
noIThelserlt fotwal iy vieaduaily defixeldasite thenmatehiicade @akdsahié Bssembly

ayatgms,gﬁh%ﬂqiusﬁﬁp@{ag{ or piece as described in claim
1, said menber being formed in one piece by

7. The sﬁh%%{%lg%‘t‘ﬂaﬁ 2l deddling lPGgRe1 on- moul ding of a

suc as non- ‘el ectrically conductive
plastl ial or resin. 4. The base lid as
dedigs 2 ‘?:‘Fa‘?rrﬁailty alang the #Hap thaticag acermp@dat thpavire-like
Anégpaay |nJect|on- nmoul di ng or conpressi on-noul di ng
of a compound material such as non-electrically
dongloitidegaatpllagth endrieabiliay tooalldve sti to.beplacti arq@indrgiuiman wrist

a5 aflRIB©F sidgthrioBjeet il the hanhiéH of aNRISIndRR bidtefe® bABkidtn
one pi ece by |nJect|on- nmoul di ng or

<O foup bPRxoP%’uILA s@h'? @j %%P&%"Hﬁ N RRERE 'ﬂecﬁ?&gqo @ strap, and

non: drlcad Astic matern a

raéfélrﬁ ndgd torgid % c¢? "%B 8 %fs described in claiml

has a nultitude of screw holes on the bottom side for
e bas ieistancedgbveen anyHwoadiagenaidees pre shightin wadas than the width
fafthd spichplingesd t o t he watch case by neans of the

screws; Patent Claim[Mar 071 Sheet | of 4 b. These

SC h@i¥he RBEhDGY aER Efisdaaalbe Sh gmysmo&hhén e thieRsksS 6 Q0@ plunger;
or alien-key head screws; The said bottomlid when

ffI M’ﬂ:ﬁ/ xrﬂlgel )t(l?edsa(i)@hgx gé}ens‘é/ﬂﬁ cfl!;] aﬁ@ﬁ&té@h@%%@%a?%ﬁﬁv@hy the said

{ resi $tant a ust resistant
barrgl’e-type strap as described in claiml1, a. has a

hal,| ow. bore or c | ong the strap that can
8. The gqid B"gelﬁésa? g?‘?‘k‘é’ E%Hh’( senna; b. is of adequate
length and flexibility to allowit to be placed around
a. uadinshaped piccowitink [ferked tal, miel alit by @otarow ¢ridls with outward-
faging hoalfs on eath sid)and wath the akteide facerof addhodks chamfaas;
four or nore raised ridges perpendicular (transverse
f
{?ﬂéﬁg%ﬁfggf%%ﬁ%ﬁigh&ﬁb%gﬁ sl?éh@lyhsgga?lteh mﬁ?ﬂ?%i %’gh %lot on one

any t jacent ridges are slightly w der than the

wi dt h
c. when pushed in its entirety, tail-end first, into the said slot of the watch-case after

the free end of the strap is placed around a human wrist or ankle or similar object and
inserted back into the watch-case, secures the strap end permanently inside the watch-
case;

d. the locking effect is achieved by means of the forked hook ends of the plunger
catching on to two internal protusions on the base-lid;

e. with the free end of the strap inserted back into the watch-case before the plunger is
pushed in, the body of the plunger will lie across the strap in-between any two raised
ridges on the free end of the strap;

f. with its hooked tail end cut off, and the resulting truncated plunger pushed into the
corresponding slot of the watch-case after the free end of the strap is placed around a
human wrist or ankle or similar object and inserted back into the watch-case, secures
the strap end temporarily inside the watch-case.

Patent Claim [Mar 07] Sheet 2 of 4



of the said plunger; e. has the height of each raised
ridge slightly nore than the thickness of said
plunger; f. when in use, the said plunger is slid in
and nested in-between any two of the said ridges; 8.
The said | ocking plunger as described in claiml, a.

is a T-shaped piece with a_forked tail, i.e. slit into
9. Thezammﬁwléﬁa@a%r tPrece s \igpaibep B iclymnboias rewltiide rpfdles for the
screwsdppasaithiougihe out si de face of the hooks chanfered; b.

has cross-sectional dinmensions slightly smaller than a
10. Th€ Sid BsRAAs @ s&ibet ioblagna, side of the watch-case; c.

when pushed in its entirety, tail-end first, into the

$2h Ml fofthgf‘es"f’@tttﬁgé&@ﬁ@ t@é&s@'&hro% free end of the

strap Is placed around a hunmah wist”or ankle or

imlar object an i nserted back, into e wat ch-case,

3o B Blo PRbEn 3 o MR AGREE Ny 1P APk A, forkéd hook

cadeof e plungen whe Wy spseeed inte theowtele’feby neans of

the forked hook ends of the plunger <catching on to
11. The wadisnuatiorads ¢esotibesi mndaian 8¢, heitlo deebdse-did vwehenfitnilytsheured onto
the wdttibeasenghdothd bgsesbhavdrisaiupgdatassk d PeRohRewrist makes it near
imposs‘ﬂfﬂ& ¢Hr&RANOSERHS alhb lQheP bHRGEN lokRed Bé&%?z%gm_l)}"ontbhﬁe er?lggy thereby
ensum% thiaf? @heolﬁé.@l%ér }%rlngt bt ereﬂ\%(/g(g %ﬁh%ﬁt gh)é{s?r%gl&%\gﬂg\?gap?trap, thus

creating Psedlt? thAbSEGoof | ofiiney t ree
PR R P HOBREGYAIN® end cut off, and the resul ti ng
truncated plunger pushed into the corresponding slot .
12. The paidjitugpereps dessabed ingglainh 8f.tthe plusger ¢ heneasyy expagted without
any adgitigaaldoeirtbersby allowimgdhe {ie¢ end of thasikhie toxbe pulldd eut of its aperture,
thus abBoywmgt thendssembbyr te bebagrkovedt wvithbet physidallyasdting etbeirgmp, thus
permitfifieresise ap tiendsdneitpor ari |y i nsi de the watch-case.
Patent Claim[Mar 071 Sheet 2 of 4 9. The said

13, Th%@%,ﬁérﬂ%lfcﬁi%ﬁqr ator piece as described in claim1, has
multitude of holes for the screws to pass through.

10. .The sai ase lid as described in, claiml . .
Ao B8 el BRRA o BB Sahistal roRisuE o el RED e s
Pa¥Y% 0 prot usi ons on both internal facing sides

i ntended to catch the forked hook ends of the plunger
whihe antdnng 1§ ¢apable del récatving and trasmittingsastio frequeing signald from/to
si RRIBX rcader ars thetesanitped in claim 8c, with the base-lid

when firmy secured onto the watch-case and the

14. TRESSEA ¥f YBiM | SWHE YhAfiRBishs RS SRBntfonNht Rl BRK SR Adt limited
to: near inpossible to reach the screws and the plunger

| ocked permanently onto the strap thereby

a. secure, single-use tagging of humans in that the invention is tamper-proof once
the plunger is locked onto the base-lid affixed by means of screws to the watch-case;

b. removable, temporary tagging of humans in that the the invention can be
disengaged from the wearer’s wrist without destruction of any part of the invention, if the
forked tail end of the plunger is truncated before use;

c. secure, single-use tagging of inanimate objects in that the invention is tamper-
proof once the plunger is locked onto the base-lid 1 affixed by means of screws to the
watch-case;

d. removable, temporary tagging of inanimate objects in that the the invention can

be disengaged from the object without destruction of any part of the invention, if the
forked tail end of the plunger is truncated before use;
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ensuring that the assenbly cannot be renoved w t hout
physically cutting the strap, thus creating a secure,
t anper - proof nounting; 12. The said situation as
described in claim8f, the plunger can be easily
extracted wi thout any additional tool thereby

15. The sy cla® %ree end of the strap to be pul l ed out of
its aperture, thus allowing the assenbly to be
rac whestin thietdmbing assémblydaithpact and pregsurd eessstangplurattie;svater and oil
esistaht, tangper-pracferuged, hnd amaentdy yuitabke fol hse imyatshrenofronments.
claiml1l, a. wherein no additional power supply source
is needed if the selected RFID tag is passive; b. the
antenna is capable to receiving and transmtting radio
frequency signals fromto a RFID reader in the
vicinity 14. The system of claim1l, where the
functions of the invention include, but are not
limted to: a. secure, single-use tagging of humans
in that the invention is tanper-proof once the
pl unger is |locked onto the base-lid affixed by neans
of screws to the watch-case; b. renovable, tenporary
taggi ng of humans in that the the invention can be
di sengaged fromthe wearer's wist w thout destruction
of any part of the invention, if the forked tail end
of the plunger is truncated before use; c. secure,
si ngl e-use tagging of inanimate objects in that the
invention is tanper- proof once the plunger is | ocked
onto the base-lid 1 affixed by neans of screws to the
wat ch- case; d. renovable, tenporary taggi ng of
i nani mate objects in that the the invention can be
di sengaged fromthe object wthout destruction of any
part of the invention, if the forked tail end of the
pl unger is truncated before use; Patent Caim][Mir 071
Sheet 3 of 4 15. The systemof claim1, a. wherein the
entire assenbly is inpact and pressure resistant,
durabl e, water and oil resistant, tanper-proof,
rugged, and eminently suitable for use in harsh
envi ronnents. Patent Claim|[Mar 071 Sheet 4 of 4
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