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*159159* 1. FIELD OF THE | NVENTI ON Radi o Frequency ldentification (RFID) is

an advanced wi rel ess technology. This invention proposes an ef

secure, and efficient RFID-enabled cargo container seal to ens m@m&ﬂﬁmlmmm
o on,

M%gﬁ = laéélg the seal WHigh

i denti f| es the Shl onent thereby substantially protecting the contents of
the cadgRIELRQF THE INNENTEONo i denti fyi ng when the tanpering occurr ed.
VWhile this invention relates to a door seal designed for use on cargo

cont ai RedicdPefsency tIdaoificatidie(RRID) i ammadyanotd &virelts € Sechildlogy. NTait inodhtidhs o

rel at eprdpds&URPEfeiNal cieShltd bfffeiént RFIDJéﬁaHl&iil:argé @fenthirneﬁkdanﬂ) edsugoges,

wher eby,f Qﬁleﬂ: E&ir?@ r& 18@1&9%%0515 dn&ﬁerﬁﬁﬁ)ln @ﬂlte'cﬁJor %%H?ﬁrt)%“t for

N DR RReEy & LERTFBSG R RO I ,ﬁg %%t*ts tﬁ‘ esﬂ g%é GROUND
Oy D PRI Fefit g bt 20 alnsreetltlega A B
t hef t / AMPEIERFCRmRA- mRRitcoET IV ERIATESIANES 9r2 gP9rgical tﬁlﬁlts*égfﬁr PHfe0R GHBPY

chai n, C@@3H@Ed¢ﬂnaluﬁ@%b¢mﬁﬂOGWHYAﬂ@bh$§nt|onaI si ngl e-use, single end

seal is the commopn article used to secure the cont ai ner door handl e/l atch
in a dabe ialasiongalsy irelnteattd Gapply. chalf-bSibRyigt fomtke REdlfinsy sheking af rdoeds,dat a
in sui kaRldyt tha FHOMIRbR] GeRe tonthiieKBMs a8 dsddidial AoElpsRint ifQY @gtoshated, Dby
nachln%aaggggp&gugggg§nﬂ@htg%ﬁﬂtéﬁpﬁémglne and pl ace to satisfy particular

appl i cat1on” needs natag identify the itemtagged. Additional
data support applications through itemspecific information or instructions
i mredi I i | xanpl e, a record of the

pr oces $esX = A boHINA RELALLD Tystem requi res neans of
readi ng or |nterrogat| ng the tags and conmunicating the data to a host
conput érl or SeerowgreatiMenitrsingdemgnConigioeem A systemwi Il al so include a
facility for entering or progranmng data into the tags, if this is not
under t akBndedired Shit Gecadyo/frBighTBeAiAE by Sdcurddi gpaidt IheSinsilerindh endRioitenedt em

conponegRhspoihflofRffdid, It%ugm}e@ﬁ ﬁl?@ﬁﬁﬁtto%tﬁat dRNadtph. W reless
comuni catl on aI so a ovvs non- FI ne o Si ght comruni cati on and si nul t aneous

readin S, assive or. ac
pover | Sofiraht épg% A U EG Hief b Bt bl
when o 8°rokf“§ Iln \‘}B?ﬁ OgRg Pienta *Pﬂese events may i ncl ude shi pnent,

recei pt, pl acenent into storage. renoval from storage, loading into a
conveyance, unloading froma conveyance, or replacenent of a battery.

Pat ent 2&opl iRFAPISystem Descri pti on. Sheet 1 of 6 2.3 The Probl ens Wen
transported over |ong distances, containers are often left unattended at
some t iATRFDBEﬁ!t&n raatdli dagh itnt@ittrablteitfaahpcdlasﬁsj fetict0y. knbOnasothgs; tand herigagds
from t gt by IABhIAL-PERTS e GRANSIN 8 suilie Bftie a8 bhide Bkt HGElaPbREAon

t hi eve%eagve found ways to break the seal, unlatch thé doors and renove the
contai ner contents vmthout bei ng noticed. And because many shi ppers m ght

handl e cont ai ner i.t reach s d tlnatlon goods
was. di R r bty ceud tha ot Faees tAec‘éih ﬁé B S0i0d R ROROs Epugt Beeng
and noAPg HREOR OR {SITHERONS 1tnﬁteé Sy yvallablesrieating thista For SMp dat ect
t he br &KeFl %fét P PEICEBES gb@hﬁxetlliewehaS‘pﬁ%sgéﬂgg@glg are not sufficient.

A system requires means of reading or interrogating the tags and communicating the data to a
host computer or information management system. A system will also include a facility for
entering or programming data into the tags, if this is not undertaken at source by the
manufacturer. Figure 1 shows the RFID system components. In addition to non-contact data
transfer, wireless communication also allows non-line-of-sight communication and
simultaneous reading of multiple tags. Tags may be passive or active (i.e. with own power
source, usually a battery).

A tag reader may be used to scan a tag when one of several events occurs. These events may
include shipment, receipt, placement into storage, removal from storage, loading into a
conveyance, unloading from a conveyance, or replacement of a battery.
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Accordingly, what is needed is a |ocking device for sealing containers that
i s i nexpensive, disposable, applied wi thout tools, and designed to quickly
i ndi cate unauthorized entry into a container. In addition, it is desired
t hat containers be enabled with automatic data collection technol ogi es that
provi de an accurate description of their contents as well as allow the
network to track their progress and status through the supply chain. For
this purpose, RFID is vastly superior to bar code. 3. SUMVARY OF THE
| N\VENTREN 3.The®ioblems Confi gurati on The current single-use, disposable seal
conprises of a steel insertion bolt and a mating receptacle. The insertion
bolt i sVhen ebmspgattddyvers Wngt distahéds| yemtyinemndire adfitenpleft cmaabndidest! sdpavting one
| ar ge  eBfbrk rabhihgth@afifal Aestiafidh | T@ proditd (W §ddds fidhafefiCthel stbra@Cidn@diner The
0pposi ey et Rked B8cbOhForf AR, ‘ﬂﬂe%zé%%%'f@ﬁhde@ﬁys hObAIRE the L81, AN HR"
door's b6 G380 A hel A ROl XE Tl BEifls ABcd? AL L radlUhigpERT ti on
The bolt. %tsha%nﬂgen |(r£r§er etP r.fu% t §(§ﬂen|t%% E‘f { ’Oﬁgl ncg zcg and
pushed TRt 3 BUBBPHTEOTHE TFCRH IR s RIS AOF 1 PR AR,
recept &f¥SSLocki ng flanges inside the receptacle allow one-way insertion
of the insertion bolt wherein a biasing ring that encircles the flanges
per manéviallgble deshgolopies bod methode for trashingetnd anemioriag plgseantaner'sThiggtitl andt hen
cannot cbetentsmmwedly omiyt dsect itlie brekenkeal afteo seme fimesTiadsk yeadd are st pifisientc
m d-section. Thus the door |ever and the container are secured. Once the
gggg gasﬁc_c% 1§:,Lkbham;i£ ,neé&edq(ggl ﬁoblsing%eﬂa& f(f&l ﬁaﬁﬁg c%ﬁh@ﬁétfgt Eglﬁe)lﬁﬁsiﬂél; dbe
i ot 1 SpDsafe, B Sl bolh, BRI IRICEY kiR S o2
regar dic%al(nﬁﬁ novenent of RFID-tagged containers through a supply chain.
However, the exact, placenment of the tag on the container itself is not
fixed. Pagdditionapib] isc4esitsA thapecaniqinars obe coplled withayfomatic dai coledivns ed
Sol ut i éerhpelegientthanprovideparopedieate des¢ritsions of thelrecansénts apdvelbeepllawl tet hat
enbeds natwdRkE kdxrackgthain hragress @nd swisttbiougB 113 svpplytchainl Rerethisi pompdde f REMsisf r om
Cur r entvagbrduperidrab ibancolei s i nvention differs fromthe current systemwth
the introduction of active nonitoring of the status of the seal bolt and
instant alert / transm ssion of any attenpt at renoving it. Further, the
RFI D t%ﬁ%l y are self contained as a single unit.
4. BRI GS [ Refer to Patent Application Draw ngs]
Figure 1 shows the conpopents of a RFID system These are the
Reader ApPr ogr%ﬁ%?cwfgwr%mnenna, communi cating with the Transponder (or Tag)
with Antenna via the air interface. Figure 2 shows a sketch of the
RFI D- ed4b| adre@ singlenese, Sesabsabid st .comprises of a steel insertion bolt and a mating
receptacle.

The insertion bolt is an elongated, substantially-cylindrical piece of steel having one large end
knob for ease of handling, and with a plastic mid-section. The opposite end of the bolt forms
an insertion end.

To use, the container doors are closed and the door levers turned and latched into shut
position. The bolt is then inserted through the opening of the locking hasps and pushed into
the receptacle until the bolt is seated firmly inside the receptacle. Locking flanges inside the
receptacle allow one-way insertion of the insertion bolt wherein a biasing ring that encircles
the flanges permanently locks the bolt into a non-retractable position. The bolt then cannot be
removed unless it is cut into two, usually at its plastic mid-section. Thus the door lever and
the container are secured.

Once the bolt has been cut off, it and the receptacle are destroyed and may not be used again.
A commerce visibility network allows for the collection and distribution of real-time accurate

location and status information regarding the movement of RFID-tagged containers through a
supply chain. However, the exact placement of the tag on the container itself is not fixed.
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Figure 3 shows the base of the Hol der uncovered as the detachabl e cover is
lifted, revealing the RFID fag enbedded in it. Figure 4 shows isonetric
drawi ngs of the RFID enabled Container Seal Holder) Figure 5 shows the seal
bolt, mating receptacle and holder in open and | ocked positions. Figure 6
shows the process flow and operating principle of how the RFID enabl ed
Cont ai ner Seal Hol der can be used. Figure 7 shows the likely |ocation of

t he RFPB endBf EEOResHt apHuer €BXINtAB) der on Cont ai ner Door. 5. DESCRI PTI ON OF
THE PREFERRED EMBODI MENT When / How to Use The invention can i medi ately
conpl eNVénprophse choldarfor the bglt end seeeptacit diahembadsom Rida)-tag hhé a mukweswiich.
designed to hold and contain a comrercially avail abl e nmechani cal contai ner
seal (as shown in Figure 2). The mechanical container seal is neant to | ock

the contsin ovxbﬁhe?‘lﬁ\iféﬁitjiaﬂljiffﬁg:ﬁg)g}@ﬁﬁeﬂt@&ﬁ%ﬁraﬂ&nthe cont ai ner doors, while

the specially designed tag I's neant "'to hold the container seal along
wth aradio fre cy.identification | D) .tag{transponder cantai ned in
the baduioertiony et S0 pustet? systetn g ok ih CRblRE ShESNCme e St
Descri HhS S#ius @hbepead balt apd insiant glert/ trppsinipsion bk apy|aliempt HIreREWNg ik o t he

| ar ger openi ng of the hol der housing. The insertion end of the insertion
bol t i SutthanthedFIDtthg andbolt/teeersadt hssemblyemé sajf-odntaihed 450l degle boitsi ng, into
the entry aperture of the receptacle. The bolt is pushed into the
receptacle until the insertion end is | ocked within the receptacle which is

now fulyl BRIAFIFIESEREPTRYRIOE THIDHROWINGYWever, may rotate while | ocked
W t hi anme the container seal in place,

t he tag[; Sl é)er%l s% glcagtr?g W Sg conceal ed mcro-switch (as shown in
Figures.,4 and . 5). The micro-swt is connected to the active RFID tag.
Thus, lgéllr%%ééw%’ﬁ rﬂam?c_tmwfg}ee@r%‘@eﬁgl@ ébf?é?“’t‘-hg?lF%? I éh%RF%@Ehr%géa@@ﬁHW&ﬁ

si gnal Anenngrgosnmunieating witfc detlisensperder (o Toghwét Antermaciia hgiatr ipferficaever be
opened unless it is broken. The tag does not send a signal in the nornal

st at e, Figurs2shiswsaansketahoofriad RFH)-gnatlled ContaidecsiabHolder.seal 1s operational .
Shoul d the bolt be cut and the bottom half of the bolt and receptacle be

r em)ve@éﬁi@é 3GREHs oAt BE tHeAlole! GiRfoverdd adhiRY detsdhdPiRlcoléagIiRe, fh¢dhnkag
will beg, Rﬁ@ﬁ%kﬁﬁgd&eﬂ Mte RFID reader/interrogator. This in turn can

activate an alarm or alert the Control and Monitoring Centre through

wi rel ess neans. Fiqgure. 6, shows e kKflow, using this.inyention. Figure 7
ehows ARG S ehi refiee B dspaaceohRE RIDD sl Fardlet S HldGoea. on ¢ b
doors of a cargo container. Wen the nechanical container seal is disposed
af t er FFEIred o thesead ooli, mpting repcptacheanddipdddr ie ppasead lpekicd @eosiigns-be r eused
in another newtrip with a new | ow cost nmechani cal container seal, or

r eused Figuré 6 shewsathegpptegs fletvuemd dperaping @ripcigleastthosnthg ®EIDeenabled IGomgahergoods

i n the Segrmi@déesan bd lagedRFI D- enabl ed cont ai ner seal hol der houses a RFID tag
that has a unique identity nunber which was preset at point of

manuf agifiﬁ'?%ho%’tﬁe‘"ﬂl( fid%aé‘r‘ﬁg@m@@ﬁel% 'ag%El é&ﬂin&%e‘iﬁ%}d@h%b er?%%éﬁh; .

sane | e tag housed in't contal ner sea

provi de the zonal |ocation of container within the yard, port or warehouse.
Wth the installation of readers at strategic |ocations or inportant zones,
the container is tracked and nonitored within the specific prem ses. This

i s useBuDESGRIPIION OF THE BREFE D FEMBOBMVHENT r ansported in the
containers. Wth a handheld re the operator will also be

ader device,
i nf or m¥henhdibow heUs@anper signal is transmtted to the device. In addition,
the control station can |ocate a specific container by zoning down to their

last | deBidvehBsh rBithmetitdtslylcompipidat (RTuFBRGIICuskidniMeUSoRY]. NOt  be
easily recognised as they are of standard sizes and shapes. This speeds up
locat | He th%?de? ¢ Ei@s'igneerd’toehsd?c? %h& lcl)x){ta{noe{ c&%ﬁt%reciéi%/r gvaﬂablgorrrléchanical container
seal (as shown in Figure 2). The mechanical container seal is meant to lock the container by
sliding through the latches of the container doors, while the specially designed tag holder is
meant to hold the container seal along with a radio frequency identification (RFID)
tag/transponder contained in the base of the holder (as shown in Figure 3).
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The tag housed in the RFID-enabl ed contai ner seal hol der can provide access
control of the container into the specific premses within the yard, port
or war ehouse. The access control nodule can configure selective access by
different containers. The start end journey can be cl ocked and nonitored

for efficient nmanagenent ten | i cation tion of 6
Dat o+ U 6 SiF BOORAGE Foeiapoarey e JAer Gaspiniior thgﬁ@fffet 5%?1% aTQ‘Ee‘W%mOEAN

wi r el e§8d piatre ingsriierphet t%th?%éedcétﬁwght Smailer opmming ofdthe helde hpwsings intag | s
facili thet @mtyaamrt@q@etféhct waeridle.c fenbylt & peshpéirite twemntacl%@ntéﬁh@m@@mme
above medhisilocked Widdt theescaptarldbehiohés adve duliynideide tiedmtuking. Be odibhewever, can
be i nt egyabdatt wisilalotlddabitlsy sheerdteptalds.i cati on The hol der's base and housi ng
can be easily fabri cat ed fromcorrosion-resistant netal alloy or hard

plastig , (fiﬁo t: BidineP Sl m"‘BQC ﬁ@&?arﬁ)llfer 'Tsab{e eBVAR 'S 8Fncealed
g?m;ﬁ{ rf r ?f(mer % R E?ﬁc 8&9(1 Tt Qcti@'ée
si ngl e- @2@3 @P éﬁd Clﬁ qQB\ﬁPIPH ttoose‘i1 8 §]Z NS pase

conpr i §lanes; one dpieal¢d. dhe @t%rm REVer lPFo?HeB Bpleeselt nbrghit h T Ah@E RFI D
tag is mméendaétgn@ldaéhe nprmeRl stagd, QF sedls lan Capimpalt 91grt¢ié0|lmd)@ait therseqj is|
enhancepa@eiersl.ner security in the entire logistics supply chain as
i nformation such as when the container seal has been tanpered is avail able
al nost Sheadli-thé BBl bW dub ahd €hd PétREE Ak T taf b&IEbR ta@gpadd Hehemeost/aétadiedseal
hol der froff1eheC RBIRIAG! AHONGTBIEhL GO B REAS Qs Will %kﬁ&hsaﬁftedtwtﬁeombon a
24 _housq 'te?ro AT W BN A A d\fard fer@n% ¢ t?'i' FE Milfhophgee_and
§fus %L rm na can

Lo ol iy tﬁt &30 DS daRvEd ﬁ@?wgttﬁelwt g s Tlarlidy. T

invention to g(mczw de a caraf cont ai ner seal which cannot be renpved w t hout
not i cedue By whereee REHD-enahier! camtairerserldipider mayrbsqised. < thi deprasf at o

open th@rggaw@m@ont ai ner doors. Another object of this invention is to
provi de a contai ner door |ock seal which is substantially cost-effective to

I npl emWiienotheameelia@iral @Bht@Inke lselNisadispalgd eftds ehdasipletibn fofr 4 elssionj et of
this i gy@RinkOBedl holder RER \WedRuskd! AMRRhed tiehefp SRR ANBRToHOESst nRekambdich
will r@@&lhﬂn& ée??%rr hdbed i fs&?@aﬁl tf%}?t% EinPR é}toa&re\y«% %ué%ﬁlg\(}? dﬂ@gg?%@&%‘ ifer Was

opened e%ta her o ject 0 is 1nvention is to on-reusabl e
| ocki ng SVIccE for seal i ng containers that requires no tools for
mstallgtlon Still anot her ogcj?ect of this inventionis, to I’OVI de a

non- r ed8aRFEDegaRled gontavpisat plderdiousssp RN e dhatdagavaiqug & %lélmn%‘?ﬁra. ned
and di thighoweeareset drpoan ofi menufagtyiéng,nNo, twa BFID-pnahled: erotaings) wek heJdershe

pr esenwill hearribé samd .t o provi de a non-reusabl e | ocki ng device for sealing
containers that nmay be used to seal a wide variety of container doors,

whi ch Ty trhomsad imahe RITDLwtieblde sogaiatedal slda danalkso pgoviéathe zohaldecatidny

nodi fi eabdAMmEer Wthinahé 9B, psid RS takdHol SN SWAMGLE RARARE0h Bf BRlads|at GRNedie Nade
to the)dgaedd B npsie AR QAP QELIRRE iOtrabila ARV BILIORI WihinSthkNipeaiged t hat
al | mi})}e?ﬁl?es' nTﬁlg' ups%hﬁ%r é%@«lnhﬁ)amg%nvalue[)?eﬁﬁg Be%é %Qnspgptgc? fn ﬁle ontainers.

With a handheld reader device, the operator will also be informed when the tamper signal is
transmitted to the device.

In addition, the control station can locate a specific container by zoning down to their last
identified area. This is useful as specific containers may not be easily recognised as they are
of standard sizes and shapes. This speeds up locating the container, especially for large yard
or port.

The tag housed in the RFID-enabled container seal holder can provide access control of the
container into the specific premises within the yard, port or warehouse. The access control
module can configure selective access by different containers. The start-end journey can be
clocked and monitored for efficient management.
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foregoi ng description and shown in the acconpanyi ng drawi ngs be interpreted
as illustrative and not in a limting sense. Thus, the scope of the

i nvention should be determ ned by the appended clains and their | egal

equi val ent s Pat ent Appl i cation - Description. Sheet 6 of 6 RFI D- ENABLED

CONTAI CLAI M5 W\ re enc

dent | LA ReB e R rs%\(ﬂr%ﬁaé%;nﬁaa. %Fa%S&aftéﬂ&aggFg@ .s. gleS%LAN

housi nGPHOERS; %dh%ﬁegtéo neEHENi EBYS K tim e isatacHitaied | and sesrabio

f or med efficiency | sompetitidn yilkbe enlgancedit The sbeveamentirmed deairep catnbp gperatstl t he
hol der indepenredtlpfbyansdibdsstartn at intfegdtedaga tataltsystemi st ant material c. A
programmabl e RFID tag and antenna enbedded in the base of the hol der d.

M cro-switch, located within the housing, electrically linked to the tag 2.
The sy cl a| m 1, where the functions of the invention include, but
are no%l 1a%n a. Confirm ng the integrity of the seal when the bolt

and re a re | | ocked ( | t|on . Aut.omati c

cont ngﬁgé @Pﬁ&%ﬁ%& oy §"t‘fh gas fy e t?@ &C%@é}oncreﬁsa?@eﬁaﬁ@%m

rai si ngalagtisr (Thefmechanipy|seali boltand regeptacisapdy Beriosgse cemmgrgipllysofi-figs

syst ensllf. diikavrisd, thewREll:iag atld1§11¢fot$§\il‘ﬁb arcafiangecorpmmneaesnost commrer ci al

si ngl euse nechani cal bolt and receptacle seal assenblies. 4. The system of
cl ai m In thwheefirmed tehéotdagent athe heusiag iv e smgleppiss, ¢ngited, hidlosysbeguetl ozl ai m
1, whekrRldedttBahé dasec aThé badSdintpristd of FRfetaeRabM it 6sk ¥ind @ Btold pRadens

| ocat eqvhiidh thBRIYH GAdUsb¥ace® or dGeBl¥gt €m of claiml, wherein each seal is

I ntended to have a unique identifier associated vm th a corresponding RFID
t ag.

Industrial Applicability

The invention will enhance container security in the entire logistics supply chain as
information such as when the container seal has been tampered is available almost real-time.

With the integration of RFID tag and the container seal holder, the container movements can
be traced, tracked and monitored on a 24 hours basis. Meaningful reports on the status and
the time and place and zonal location of the container can be provided. A hand-held terminal
can be programmed to check the container seal.

It is an object of this invention to provide a cargo container seal which cannot be removed
without noticeably breaking the seal, and whose removal is required in order to open the
cargo container doors.

Another object of this invention is to provide a container door lock seal which is substantially
cost-effective to implement on a cargo container on a single use basis.

A further object of this invention is to provide a tamper evident container door lock which
will readily identify a stage of transport at which the cargo container was opened.

Yet a further object of this invention is to provide a non-reusable locking device for sealing
containers that requires no tools for installation.

Still another object of this invention is to provide a non-reusable locking device for sealing
containers which is self-contained and distributed as an all-inclusive unit.

A still further object of the present invention is to provide a non-reusable locking device for
sealing containers that may be used to seal a wide variety of container doors, which may or

may not include designated for a locking seal.

Since many modifications, variations, substitutions and changes in detail can be made to the
described preferred embodiment of the invention, it is intended that all matters in the
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7. The systemof claim1, wherein the housing and base are wel ded or gl ued
together as a single unit. 8. The systemof claiml|, wherein the housing
permts the seal bolt to be easily inserted into one end, and the mating
receptacle into the other end. 9. The systemof claim1, when the seal bolt

and re tacl are .l ock ether in the, ho S|n the mcr

acti vaﬁe}égm% e FhDria) SHEHONT R B AU TEY RS RbdSe e ‘\Qfaétéatbvgn be

r e- used@@mpEgn @Hemﬁbéeﬁamﬁecahuaéhff sweaftthwnwng%éw%ﬁvee@{etwel Ny B€ the
trip. Popeded plophs vk thein legaldquivabentsSheet 1 of 2 11. The systemof claim
1, wherein if active tag is used, the invention requires only sinple

i nst allation as allowed by |onger read range. RFID readers can connect to

t he access control conputer server through nmulti-drop network. 12. The
systemof claiml, wherein if passive tag is used, the invention allows
automatic capturing of the data of the container as it passes through
strategically placed antenna and/or reader at the gantry or portable
handhel d term nals. Patent Application - C ainms. Sheet 2 of 2

. ASR Af. AS. A@b6 AS% Af . Af % Ay1l: T+ : > O $i;
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] ca] ca] ca] ca] ca] ca]c”a] calcal]c”a]jcalctal "l Z-XtQ

4" ##9%8%6 (8*) *++, --i ./ x0zt oj d_ZU] ca] ca] ca] c*a] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca] ca] ca] c”Ma] c”a] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca! x0! 11d2334455#6
-667Z777P888N99:
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a. A housing for a single-use mechanical bolt and receptacle seal assembly, formed of a
substantially strong, cut resistant material

b. A base of the holder, formed of a substantially strong, cut resistant material
c. A programmable RFID tag and antenna embedded in the base of the holder
d. Micro-switch, located within the housing, electrically linked to the tag

2. The system of claim 1, where the functions of the invention include, but are not limited
to:

a. Confirming the integrity of the seal when the bolt and receptacle are in locked
(operative) position

b. Automatic and continuous tracking of the status of the locked seal
c. Detecting and raising an alert if the bolt is cut or otherwise tampered with

3. The system of claim 1, wherein the housing can accommodate most commercial single-
use mechanical bolt and receptacle seal assemblies.

4. The system of claim 1, wherein the tag can be active or passive.

5. The system of claim 1, wherein the tag can transmit information wirelessly to RFID
readers located in the vicinity.

6. The system of claim 1, wherein each seal is intended to have a unique identifier associated
with a corresponding RFID tag.

7. The system of claim 1, wherein the housing and base are welded or glued together as a
single unit.

8. The system of claim 1, wherein the housing permits the seal bolt to be easily inserted into
one end, and the mating receptacle into the other end.

9. The system of claim 1, when the seal bolt and receptacle are locked together in the
housing, the micro-switch is activated.

10. The system of claim 1, wherein the housing and base can be re-used after the mechanical
seal is cut or disposed of at the end of the trip.
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