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In accordance with a preferred embodiment, the at least one wireless communicator
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BRI EF DESCRI PTI ON OF THE DRAWNGS 2 The present
invention will be understood and appreciated nore
fully fromthe follow ng detailed description, taken
in conjunction with the drawings in which: FIG 1is
a sinplified illustration of a shipping container
comruni cati ons system constructed and operative in
accordance with a preferred embodi ment of the present
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breaks produced in the press-fit electronic seal of FIGS. 9A and 9B;

FIGS. 12A and 12B are simplified pictorial illustrations of two stages in the
assembly of a lockable electronic seal particularly useful as a tamper resistant
remotely monitorable electronic seal of the type illustrated in FIG. 4; and



DETAI LED DESCRI PTI ON OF A PREFERRED ENMBCDI MENT

Ref erence is now made to FIGS. 1-3, which illustrate a
shi ppi ng contai ner comunications system constructed
and operative in accordance with a preferred

enbodi nent of the present invention. As seen in FIG
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of transceivers. The transceivers preferably

communi cate with electronic seals 4 nounted on the
container as well as with external comunicators, such
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port and renote nonitoring center 14. Presence sensor
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whi ch are recessed behind a wall 122 of a contai ner
door. In accordance with a preferred enbodi nent of the
present invention, the sockets 121 comrunicate with
electronic circuitry (not shown) such as circuitry 23
(FIG 3), which in turn comunicates with RF antennas
whi ch are | ocated within an enclosure 28 (FIG 3)
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witleh eitends thsdrighpiasmy 15T prevantieg dis¢ngagesaent o the hasp A3 2 from
thedoop Hitomd thensevdnting moloakiag af yheahvok.ds wrder itmaddhfiertally
cTRaSntERs e the Rk pordeatonic shiowiee 1 5Camretabhngdskad
thSRigRRhOBop 86 divEehs h&dpnl 53y Inohe i10fstrited @mbadidsend, 3he electronic
seahivirl 198 & écrfc%f&g in hQeiflRREed et KigSveard. Alfefefed@tRbBlrynic seal

whb c 11919 fEaRRRaAGsib %&@b@me@ 669,561 ¢l
d%§r1 tgor r eS| S réb qnﬁ&g{ed%gq%%r gg? e el eCt r and

oni c seal
Ir\],'gfsqggx!ﬁé%e S@% 1 ort] OE o&g&o% %rsjf and
segpREPYEY S ﬁ%ecefc heorﬁg% 011‘3% it ﬁ?sp?%ve| nfs‘S“%mands
ofi theslepirenie pral wareURBodR oGO BIbLY Feseiyerbin re?H?CBY?d@C gty 161,

whigHiatg K@n%ﬂSdBCS/bemiﬁ Wﬂ}hlﬁi’apég epntgingf dqdie | ock, an
electronic seal wire 158 is preferably passed t hr ough
Elebteordio ojpculrH (1ot showiesubla apcitdhiry 25 (Rlke 3), Iwhisit mathied
corBagicaeivith RFeargdeas tvaithGire Realed Withén &ibédsuartaEda. 3)
déﬂi‘le@ b&%h%ﬁ%? Gl 13U eftheSdRBYRr 1§ Bically RIrRk@bF §€el, and a cover

fér%‘l of sﬁ@ ok §thgle§{éfe'c ﬁ%ﬁ@ﬁalcmicﬁ%eé Aot
éb‘i %31%' %‘g o%(? 63063, the
escrl i on of ereby 1 nc porat ed by

In accor ance wi t.h enmbod

AE@“PH@ SR s e HW“?S%?EW&“S {15 %Hop,

GEP bt (GSMAPRgIRas thefshewR) #l/Wiany of st and
cospiBBRigatiand gnteppastiyy dpke losairee vaka) thgicpeogusg angpay
canemrovigsst yithsbe Pleetonin cired e St trrasmstig dafa 1@prdedityi they
elegtni cdasifedtolbh rantbte mealtbridg@entdr 184 vomtha iRfeantetwes..

El ectronic circuitry (not shown) such as circuitry 23
In(dectSadade, withh pfeférfedtdtiibdiment of the present invention, at least one
sensor unit 180 is mounted within the shipping container 150. Sensor unit 180
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conmuni cates with RF antennas which are | ocated within
an enclosure 28 (FIG 3) defined by an outer wall 164
of the container, typically formed of steel, and a
cover 165, preferably formed of plastic or other
dielectric material, which does not appreciably
attenuate the output of the RF transmtting antennas.

ﬁ Iy QB el LA AN Irbic ARG T AL e ARRRNCAPIY
c a@:‘é ﬁlr}gmo{évrﬁ itdMh ce? %%h@%l\gcﬁgﬁlg RBAY 5§ %ty
€

cafae it n rvga 1i é’e% e &mmuynicato 152, via
ol ‘11 ey %g‘g@ﬁ%& %’%xgwhgw?? i on ! e

"

Ael F’@E}P Y93 @rnaﬁwslars%ﬁnm Ut @ locpled gyt 9%3@% container

180, apayr mBuricate wilthraremgte qpanrpanmsationm 3t phprtdngeind
kg 4lseicammhimiGe with praserce commawdentetakdde with a

preferred enbodi nent of the present invention, at
Itlieagirecned thmenseor wiil 180188y bSamhmﬁﬁdemot,mmCh hay include
oﬁ&brﬂﬁbﬂ%@eﬁs@i’d @hitBIsedse Garbof seXidd e tend 8 On fa-Bdedreis dohsy
e CALBSH, AbikAEd ‘JNMVééA dRdusteFhveRRhE r&RRlonlSdhsod it 180

m% %8&1'%1815‘&1 cﬁ%@t‘ern%gzel RS sWitdulle & EYBF §ensor and may
@61{181['115&]: te%@'ﬂi ﬁxe eile%é nlI GGt g%tfﬁl%qéhgpﬁ FRrler TBY.
ommuni Ca e nonirtorin V| a pr esence

I hi nd
Rggwmm_gm Catvglirna?{?]to Sapwgsﬁz n(tf chaas plc orlaﬁ
ﬂl,aea&ﬂﬁmqné RAFYY Stagesdn f&aﬁaftmb}& a pgeéﬁ-sfgg@%wc §egh particularly

ugeHH 6 SR £ Thant ﬁ@ngqslygppmg)r%laﬁﬁmﬁ@ﬂc seppl 1 7ang 157 in the
erpbedimghisf E1GH 1hard Y.enot e conmuni cation unit 182 at

short range and nmay al so communi cate with presence
As 6gamLiniFEGS 06 A 2b® 6B) theteds pryvidedi saatagert-teaistagedisaronitnsetl
whiz@ piet¥rably @mprizeed salft feneon 10, whichis imygralg Farded vatteor
fiRdd 10 RnSRY SPESrYVBERaHBATEr S OO HiSRxft P6rtdhSS 6 Mecferably
hdsf g'e%elraﬁ9 SR P gul BT 8h& tdHrEnatdtRh b Press IR D19
pﬁé’?e‘f&’cﬁ H% a WS B B Rflhnd {:1' Q8th 296 Whedh 41064
pr%%x{i ebx% rggn% orre%fon% %ngt‘{lq l%é rI &%Le%qgm"f‘&ym% glget

L

e

J Lis 1MRossile
Wgh@tﬁ%lqgftb%éhﬁfﬁ RUBPRAI0. i1l ustrations of two stages
in the assenbly of a press-fit electronic seal
Shwdi partion 210 grefargtdy inclades v argakenaddingthdmportiond2@|lgeated
inrpmiediateathe sensingeircainiycand emhsceivey partichn P37 and thettep 214.
Frangiott poetidrs226f is pkdéBerably 1aculebelohs 16 s@Ring Rirkhi€s$.andA and
trénbeivériRiteor 31 2they tok@sl2 Bt AR picall eBAsH [86ker @i k@kEsQharCthe
reﬁfaﬁ{derg\pﬂhglghﬁfﬁgr%ﬁ@w conpr i gles }g shaft portion 210,
which is |ntegrally formed with or flxed to a sensing

A% é&@tl‘i/‘% Yoo 2tprr e é&%ndg ?lﬁr%){l ltO tBPorutgh Wthe
tig ok ggp ?@f@ i g rpggtéonr?ko PEA
brg ¢ Pﬂ%’&’n %Sr‘? %@C%Pe@f%ﬁf%lf { Gpanee in
thF é@?ﬁlcéllﬂomléfho dhe copp Wﬁd °PBP22press-fit engagement

Wi th corresponding tooth-1ike recesses forned in a
Insgckdance ¥ath a fieéermdesshodimerd o dhpamesent eevimansanising?214
cihitgh2if4t andantR O traktOivernizl 6save ketsed 18this senpmgfearcailtyyand
traiidedivdripattiont 2 12s Sensp@saidaitey 221 ik etRiriatineodplél Rlcbnlluqive
lobh €23 Bk @hsed kBe intd it tHerddf ERUdeREnd AfodP@ffiond Sédsitircuitry
222440 transceiver 226, which is operative to provide transmitted information
indicating whether the conductive loop 222 is intact. Conventional wireless
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Shaft portion 210 preferably includes a weakened
frangi bl e portion 220, |ocated internediate the
sensing circuitry and transceiver portion 212 and the
tip 214. Frangible portion 220 is preferably | ocated
closer to sensing circuitry and transceiver portion
212 than to tip 214 and typically has a | esser

n{oﬁitﬁﬁﬁ‘g&%lﬁwpgott Bow) qﬂ? 5A&Hp18Yed P3G &g 1hfdi’ﬁlﬁﬁbrpﬁ/h1ch is
tr% é&{ ér%@ %ﬁmd'i’c’a s‘?{uﬂpér}hggxﬁl?ﬂﬁ%eél Hugh
resgﬁ‘s 1tn rg%(&l h

ereof and
con

nnﬁnte%zln shaft portion 210, such
breaka e shaft ortlon 210 duces .a
RaFeg%ﬁ AR 8‘:‘1‘36 fo E #8% 7P G QY tyaei Simpiftied nagteraly |
11 ijéecr nsios swe Hifferent ¢iea 9€ bregks pr@ébceézlz thepresscfit slegippis seal
& Apanstf 6. rdeschaserbdivessappliedtiontod force dethe sead wERIGDTA

amcb’hB iimen attinm o separ2@ ghadinmdriaon RO fromrsecksit ¥&8 w2l Gotanamse tip
2 housteddivinkhged fsansocigt 218, sdihonyfisnbreakting fscshift @ortion 210.
FI®ITA siivwdlsdch SeRsknga teation dloMg thedkhh pettoat2] 0 edlidtylies just
alReRhEp b M IPRAVGT thiBthisl REX RFeduRPE d8ePERSti6M6r significant
cﬁaﬁ‘l S n %1&&&515?; RS 6f thE QSn&{énQé‘I Wﬁm rom sensi ng

CU|try s transcelver 226 i ch |s operative
e I&vd %Pt [ ap)fe 6 %; Erlaaqéf%[ernﬁtrh 2%9)5‘1% é ﬂgﬁt \6@1% oﬁ%ﬁ 0.
Iv\;f St R

e?t}%]t o1 %%m the
eé?f’ﬁ‘%lypé%lpet”éesr @é‘? ?R%’ F?ﬁ“’c?r ﬂ@?gﬁ which is t ransmitted
gé RF transcei ver 226 and indicates tanpering with the
Refgedncos v mede tel F16S. § Atand b gyehi & are ienpl gl tpigeniali on
ilR$@atidRe o tvemstegdssn tlovassenldy ©b a Feakgble 2R ctrouic 38l patticolarly
uselfid as itanppar fréstdarpirehoelyahonitdrable tleatroran seadd 1 1Awamd 157 in the
erlbédigkeanriof FYpest afd Hir eaks produced in the press-fit
electronic seal of FIGS. 6A and 6B. As noted above,
ASRRI iR TGS Afind 9BCEHeteAs Hﬁ/lc&@aal taRberHe@Stant’ r%usa%@loagable

elb&r?ﬁ & gr%ml P Isél B)atfo?ﬁ 1s§§1§§ﬁ éﬂ%rhbﬁ)gl(? 1H1‘§%t%§£ally

ga Q(%S 6!:‘1’ 1ftLIyI a?lfi %éce&\%r gliuh L3 ortion

e e S @%‘ﬁ i
logk I%rzgag?rflemémge%ﬁowaw g bo

logk t®slsdatngarsosketsyhish incdudes a r@mﬁg%l % h0@1ﬁé1 %18@@{%@%
togreapiaytdpssated lockdt beng eprresiated dup anp otheryuiableBypenafleck
msy b emphuyed kT tetlotkieg ngagegibihtebepmedni tgnd 122 shhfb pgrtivhé10 and
loshiaf eleptent B Dihisdtéferablyt such tige erithbhiafirst mlsciimgeik ledks o is
infYoRsiyRas rénéhesbO P 8a1 ifidf egasttitiviidatht 16dkaRGderhéent Bhe
wRh& R brdklg (RE MREY HdrBSn 9f0.t he conductive | oop 222.

Ref erence 1s now nade to FIGS. 8A and 8B, which are

' (;r{l&llg e :961&/ cl de l l\’vc‘e éﬁed% ﬁfle o§t3§@q§ca'tézi
L

glieglng elél | %sm& qoirs ‘t)ry gg tréflﬁi é}veg ggﬁ%sogg tild f[he t &d%/m
d?oéfb‘Prb 2 ‘éé’f 8 _’ﬁ.e‘? ARESHEFY ﬁ@g
UERUETROMA B2 thres tipy3 hepdgypisallsbasd Iesserihagknessihapige
regindehef e skafppestipaédl.a t anper-resi stant reusabl e

| ockabl e electronic seal which preferably conprises a
Ashaductipe tdop@22 3ib0ludirty ccteries comtcetgd atddyswifch 328 ovhndht ik closed
by in¥@tbt 309 avhee BisdfNGoreibi 6L tsriy Ieukdblereagaeaienewith dockilas,
préfefablphabhdsRRfdubR Bhaft portion 310 through to the tip 314 thereof and is
configured and mounted in shaft portion 310, such that breakage of the shaft portion
310 produces a disconnection or significant change in the electrical properties of the
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310 preferably has a generally cylindrica
configuration and termnates in a | ockable tip 314,
preferably formed with an undercut groove 315 which is
adapted for |ockable engagenent with a correspondi ng
| ocki ng el enent 316 formng part of a |ock 318,
defining a socket, which includes a magnet 319. Lock

caddhictiSe BpG2shown to be a key-operated lock, it being
appreC|ated that any other suitable type of | ock may

Ir?%ccﬁ eefgﬂh SeherihBRy g{;gf}%%ﬂg lesBRTRENOL B Of
€1 1 1 ir
Rl Sl e,
aﬁéﬁ@nw thﬁ intgryshreely Ré?f‘éwea fn gyfput forgpging circuitry

3%4 @dk&m@el‘t’qﬁé%h‘é{hl(lh povReraive3d proveiedransgted; ipferpagon
inplietiog athlethet thel aodductive kg irftachrgorientipat winstess 20,
monitatisglcireuitrg (e dhawe rhdyebesamsibyg] wireceive inforamation which is
traficnised by ®F tpmcédi vt 338 2nd idlidaless vitiep tBd shaft gorasgs 1 i
ldé@feH'nQ beRAKle bbgdgerlRl ith Jock 3¢ 8bd whb® BRIshh® psAIdSI NQ is

lab e 5% 180031 8 L RNS CRhMIAMPN »Qﬁ?h éﬂe?se&lharﬁmh%stdhﬁ iml4

DAY RS0rPS oeﬁf'ﬁgerg‘a 310 and lock
g | g Fkgftogg’tﬁogﬁ%lfﬁﬁ)@ rI{ s g 1 ted e?tq §[ tv aijge%
SYKH¢ %&?l% aﬁﬁg& Fn en e
ppigiop;1 (’ﬁ:‘l?&?ﬂ 1RESEINGH Wt Qc %s
Sf‘él)‘étné%u‘mr%ﬁﬁ setegfthep dha shah et Hi0g af%ed( %mtlpﬁzk 318
f@ pay repsp@nd ahews 01 reesnding of erpageeris gnd digengsgements of
shpdirparten 3iMandslach3that breakage of the shaft portion
310 produces a disconnection or significant change in
Refeeeret eciow atle pr PIEGES. DiAesmdafB, tWitclBare ainaipl iffddvectbogip
ilRd@atidnd oR 600 HHRRGR tyet Bf Bre@kﬁ;ﬁr@ﬂﬂic%d i feadtiB Y el@ftrohheseal
oPFRSERN érﬂWtASQIbtecﬁﬁfé% phé‘dtfoﬁldiftf(ﬂde &2the gl 0B PIEE 9A
allicf R A %@s Habut O HEFED U $1 SRS QbfmEh StlrtSXNﬂl not
t1 G 21 2135 1¥S§§g&{ Fr{)l%rlo el§§1@ﬁf % Wlt'h rgtyb Z%né the

l‘ta(grp é’%l ¢ i] gri)f'ea(f( 160810ng sl?la’{t ppft%)orrﬁ
; drefeind e gy I i

‘éiR%FIS?tFO\PeOTtStg Gt ehangs Hhdfe eetma WPB?IFFE% % e conductwe
loopdizéat i ng whet her the conductive loop 322 is intact.
Conventional wireless nonitoring circuitry (not
FEhOWhdhomesutiea brepk ot/thd ftangibcmirtien 32(F alongtheshatipbionidd 0.
Ittiy seea mhat ties bieyk Blo pratusesd diecond2Gicand signdficaat eésmnghanthe
eletiicaabperpardfitncohliictive lobpszd.ed in | ockabl e

engagenment with lock 318 and when the shaft portion

It:§ r&ciatSERAF ﬁ‘l‘é ‘i“gedf Al 88 lfna%illgt HHGntR ufd itih&Fated
ﬁﬁht? QM ? @g %ﬁ lalso\‘gg uggﬂ &Ry Ln‘h%oéh engr ?yfég €6 A1 f7B.
t portion 31 |sengagenent o

rtlon 3 10 0, unl oc
RE%E%"%?S’O“{ waﬁgtoa%ﬁ(wé éqgﬁ h’tCE S @F%Blczﬁmf
illggfeations 8D BvostasSTal st éﬁ BPEsS-dR F‘ﬁ?‘“ﬁ? RRLticy arY
usgHy as GRS ESisiG ﬁemwgly%@wtoratﬁ@ eleptsonig sepls K17 %@a1t5é’dn the
ethbediashie oé iaBehandtS.wi th | ock 318 and al so enabl es
sensing circuitry 324 to sense when the shaft portion

A8 3niis FEEPAr0 el f0Rnhdro ékprdtided b campoyesigas@icctranid seal
which @¥éfefably doafRised M shaBf pRGRYR) RN ¢h 8 Mste@ab ¢ NEaRaEH &
fidd to a sensing circuitry and transceiver portion 412. Shaft portion 410 preferably
has a generally cylindrical configuration and terminates in a press-fit tip 414,
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shaft portion 310 and | ock 318. Reference is now nmade
to FIGS. 9A and 9B, which are sinplified pictorial
illustrations of two different types of breaks
produced in the | ockable electronic seal of FIGS. 8A
and 8B. As noted above, application of force to the
seal of FIGS. 9A and 9B in an attenpt to separate

?erfé}faﬁl F8Fhd Ot & QerfidsYNclrot Fdéhtal Re163Hbch el adBgted for
1§i¢ eﬁ%a%et%éﬁ]t With B&rdi 9)% flk@ QeKfoRge®! ned@ﬁket 418.

1]‘11%15’[51}}?’[ {drd 054@9 39&1{% 8is
P %{ﬁ?lya Stt i r%%ve h% %@fsni Io0kist s,
wiithopicbrg g{lafi RP 108r Gk produces a di sconnectl on

or signi f| cant change in the electrical properties of

Shafe pewsien 4d O ipvaferablydpelades a weakenahfrangmble petiion 42 0plogaird
ind¢rtediatd thasgisigecipontty ol BRBceyomyrtidned Srandithpop tHbn
Fiih@ible pdrtios 43@ esprefeatbly hicsteth cakr talsesiny ootuissars
treh SeRBNPatibe A1 Dthadit@tip Hil¢ and typhwailgdas aldskee thiekress than die
rdMhBRRS o @f sBhft bbRionanduct i ve [ oop 322. It is

appr eci ated t hat the reed switch and magnet shown in

& df i { uct QQ'aHE QE@ f%fferglglgéxteﬁés L rbhé‘i}t Qrtlon

th&l&? % t0 e fifted i
c; re?lﬁgag go Pnt @E% g dlﬁ&fenﬁise& b
518’?“ ‘éia‘btr s ey i ek 65 %&‘F iy TeraRly fn"%aéf
ARt Predsiphly) PABHPISOIA PRRicatesEi s
re_sneptlaﬁ @oqtgqts H216 epdA28%vrhishiapeearesest at thagd of tiprt 45nd sge
asgweditmelpttgsally er@agann electoBal shhding dogtapy 430 alélep a
caraaspending sitetastrfadeadispcht ¢ 1 $ wéhbn shufi pdrtipn éf @isdblly press-fit
o iine Sockes e, tthqrelsyt dedmirkldconsucéve losp.i ntegral |y
formed with or fixed to a sensing circuitry and
III 5&8%&&&&&11 R Eéﬂaﬁ’&i érhBodipRAf 4f tRO Pk iRt oH, 8biab! ¥
@49@ D&l &l R¥ toybdend Eh?@hre%ﬂgécﬁ”ﬁlﬁh's%l rcultry and
tr
t

%}Eﬁ?ﬁe@?g‘éﬁﬁﬁé” %sz%;tﬁi; ‘*::%%%‘ e

Sell t 1es po 8 1i ;1{98
QRS 1 0 ths % oy .%
Rﬁ?eé‘é@g fp Pu@ﬁb @’é‘rﬁ@ﬁim%@ff%‘é}ﬁ HH‘b@ WPI’&C%YC éf‘if’hlﬁ i%j on
opErgiverie PsvBketansgttedinfosmatiap aKlicatiog efhethenthe; qongyctive loop
isiineets Sobventippalrveinel¢ss mdratoring czmuutrf/ (eehshhensoex be cappyed
towietdiveiinfimmedien mdhi¢this tehsthitteg by tRomansegversi3dfand padicdtem
tadilRripg efitrthbboal whidhirdestsan weeakegead the shaffipokteorpelit i on
420, located internediate the sensing circuitry and
REfANRE B MAF mRas td PIGSH 1230 1t BSwhidh Ad dmplified pdrie
IRGHAL R of 400 Hﬁfepérﬁft R BF ¥rehRCALEGL Rl R R prEQ-HRMK Mic seal
oFF '1bAyanF1‘ri B k‘é% 8%&% Eéa IBHof‘P&%éﬂa% ehEéAI bt Prcl4

es r’ the
na ehmepst t?] qarastg sl%a %E ﬁlif‘o ror%rko k? 418 will not
Caela% e %;% %%ge aeﬁ 8‘?% | § SR ©
PIHGR f 9 $45D ﬁa 3 alp “@P 04@4 ‘EF im0
whichdisafusyabavg thintp bt @die‘?fhth%t&fst r Rrpélﬁf:esaﬂeﬁcog%?@ﬂon
ot figtifibans shange 1o thetchestri¢rd propgties ioh thezppodlpﬂtldé leapsdedined by
catidsctorse2tand @2 r

4

FIG. 11B shows such a break at the frangible portion 420 along the shaft portion
410. It is seen that this break also produces a disconnection or significant change in
the electrical properties of the conductive loop.
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significant change in the electrical properties of at

| east one and preferably both of conductors 422 and
424. Preferably, conductors 422 and 424 comuni cate
with respective contacts 426 and 428 which are
exposed at the end of tip 414 and are arranged to

el ectrically engage an el ectrical shorting contact 430
at the corresponding interior surface of socket 418

%hc% J’WH’%? 't(P q A’ dLil @’v@ﬁ&sa}e EintpliAR PRk &6hl
%Vo gt 651 d & é( é;g a81 o &tc s¥ r{Ja(r-lc?c%larly

rguon%

i?E *miﬁgiﬁa%i? tgfvswa@lwre ?WC&%%S D 3gn he
‘housed within sensing circuitry

and transceiver port ion 412. Sensing circuitry 432 is

Aslseant inifdGf| 124 engp 1 d3, theredoprduiced egamperaregipiantdoakaied

elsetnmes seahwhiahtpeefeiably aofmprises adbaft partioh 56( wikickels integrally

fotmied meth dryfixed oo d satsorgscikddryeard tidcaitrepottiva HRabhaft portion

5 POpilefesblf hes 4 gederdliyycytiaatied config@ati@l and&minkteciai a/lodbigable

tiB B 14 Prietably RAMEE RS allEeU SropvéASE Which iPaReRH Ve

108R4b1 WI%? e BmbSt wﬁpg Eé’itrésY)sndl EUCQYH erﬁérﬁ@?g‘féﬁrﬁlq part of a

locE 5% g d 5(1) i(é“ta&l ﬁg 1 ql%t 5@1 ek b 5Y§1s H%?epsholvﬁl

to l‘he 8?1?6 - YERLkL 1@% cin §1Se QP {hggsﬁ [)féuc J Jf lock
"\%)QJ Eﬁnﬁpg%?l e{ﬁr{i gfg %%ﬁ, ortlonnSIO and

@g@mt ﬂiwﬁém o} %ﬁ}n@ﬂc : etlgclﬁ i IS
inppasgiRlede reFpoYey §lﬁ f* {%1? engsgemenf withdhedodkingeelpientorl
withoe brenkimaibe shafipogten 18, which are si rrpl ified

pictorial illustrations of two different types of

Shafepdesiop 5 00 peédably indhedes nesskendd fedreiile poition S8/ locaed
inkdrfaBdiakORe sdiding Buitsandat@deeitd pertiondiliand theotip 514.
FlafgibR ptibm §2GRPrefefably I6tated cloberad denkidd diftuisy At enpt
trhRcSeR RS $1hbn RPGS 5 PNarkilQ pldalimaos ksder ﬁﬁ&(n\é’hsl thaf e

&iﬁ]% Bf 414 5}113 bsengaged from socket 41
e out f1rst fela ing the shaft port| on 410 "FIG
11A %h

ws such a br at.i on t e;shaft.
<§§"rﬂ gﬁo 16 i S?%%%e g%&%"“ﬂ? v i %gdes weice
gfe syvllﬁclg %kchpl ‘g glaa]il ion 510 is
Pefsbla eélgﬁge%ﬁ@ He exfeads thy ‘PP &d 8?0%%&0
th@ sl dtthsreofi and s @mﬁgﬁ m@ﬁﬁ%ﬂp@tsaa palzﬂ@na?ﬂe syph that
brepi@ge of Beshafipodiontd 18 pmcpclmlzs atlisconneriiemey sigrafigasit change in
théd 2@ calcahgroptrties bixftlegsbond amd prafetably both of saetuctonn$22 drids
520, Padferablyocqidadicees22aandi 4 @omendnicate oithsespodtiviexantacts 526
arfd 580 8hit M aretdkBoi @€ tHel emdlof B ONEr Coacto526 el S8t airbiveed
tol edQricall) eRBIRIBNIR tri Gl BIRMIABESthQ 5BD @Sihe b3AespaLdihg Baterior
sk Br REE 5% MRk ShBCLRiG 9!@ &lin lbdeaHl%tehg'f%eﬁféﬁt Qfth U9k 518.
Tk %%St?lc%ﬂn nigggen"i‘esrﬁet tHerQWitift e%‘f&ff\‘% & sehi ornﬂgét&il 288 switch
P

S Bt &% dhagey S a SRy m S0y [ o the

enbodi nents of FIGS. 4 and seen in FIGS. 12A and
Inpspordnge vt @zgl?f dof‘é‘éboéh’flﬁrﬁgﬁ’éﬁ?er RSP HNEN Y RABINS
ciequitest $Pnang traprceive? 3 &F ABPSedowitin sesingcitgehignt and
transediverpoBi@n 5 eh Setsingcirqviteg 3 isyelectigatts govpledtagontpsters
5Xcand Rdnrasil nenses theuntegnityaria dondwgiveilowr which tis dafingd By
cobdadtbrsFLtand 524 Shen phieeshaft ok tyornls) ia igkokatdd tnpagement with
lo6l b1 ©1qec6idtngCe@duitfiid Fidthnh SehsiRirdcaiiy I3t Gahgdeidet SH2K abdlich
is operative to provide transmitted information indicating whether the conductive
loop is intact. Conventional wireless monitoring circuitry (not shown) may be
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tip 514, preferably formed with an undercut groove 515
which is adapted for | ockable engagenent with a
correspondi ng | ocki ng el enent 516 form ng part of a

| ock 518, defining a socket, which includes a magnet
519. Lock 518 is here shown to be a key-operated

| ock, it being appreciated that any other suitable

net e st e
i isHoca 1 b h lock
5gf i ?&\% shgii‘t goﬁrﬁg e se‘?)gl%été @rEl(‘Mkrﬁ%%ﬁue 651

dwr: s b??.‘i tﬁ%g&ﬁ g%h E%lﬁgésﬁﬂfgém

ligg eppyeEpied éh&ﬂt q MeYiswas aeeﬂéémf@ H% 13 6pahlem

SEBOE disuiteB? tp ﬁ@@ewé@néh@shaﬁ@ogmfsﬁ qatediip fackablg

engagasice’ wigh Iqsk5tl B end Bl5Q epatdest deasing plr@mzty 53Ftasegbdoivhen the

shedt partion 5 PMisi ssparatet] éroablogk 508 &irenty ctaserrant allewn farmgeording

of brigagerhents amdldisénigapsaeity ef shadirportish SParidHack $18.ti p 514
and typically has a | esser thickness than the

R'é?e'ir@fic@ @@ﬁomnati@@o G 3@%@ 18B, 345kh e Ql%iﬂhﬁ%ﬁ pfdt&m ate

$wo ArrRo %(i At of Bleaks Hué@?ﬁn ‘?ﬁe DGl gt al

0%%%@%3@5% dan ﬁgn s g& lgéggg s

C&Hses% Pohf Sqngagﬁd é"’{l d » Witaoyt first
e g mlocg%%alp%fhe
slmﬁemag@aS i thé ligh afst atpj:tyletthmp 61 Ib’ﬁéél%@ét this break produces
a dissewreatiern pomgificait ghdrige datite edévamend prapertich of Bleaondyatiap
loppaleéintd e cafduatord ¥2stnddi2d. and preferably both of
conductors 522 and 524. Preferably, conductors 522
FRRA 332¢hoGRRUIHNA BREAR atdht Iﬂrahgfb&q&irh&& 52OAIbAE the shafd podiod
5 B2 MWREGHhAT BisDrORSED Hbdldee atitdoRbectibR oPdifnificANCASIGE in
t}é%‘isecml gﬁ% efe§ oﬁﬁ{e%fa&c&w | RELEH BRLONIERGLSD Bl 524,

l'ectric ortlng cont act 5 O at the correspondi ng

It'1m eéﬁéﬁqagt %gggacee f CaFld%}S nﬁsh%gﬁe ﬂ%t%ést&{] 510
er@ wenES @i‘ﬁ%ﬁ% R A L e
s connected reed switch 525 by magnet 519,

thereby defines a conductive | oop. In accordance with
Itavif befappreeidtadrityaetirsema skiied trhthe griabaribe prgsesiinvention is not
lim@nd bngvhathascgen pyrtis@iarlaniovam aRFd¢scrbeblsireinabos8Rather the
sdopels€thewirésehtninsa@ninrigeledasdioilt comlsinationts rad sawoudinations of
the@atib@ febthdes doSdi el Geinadbvd 4yw8Bds Vaiatibacind madikiyations
WERMRI M b&us BNUtSdRIskilled 2 tHRNEH 7 r@élﬂn@ﬂﬁ%ﬁéclﬁ&@lon and

whithe® 4dt)n &e @igapduct i ve | oop which is defined by
conductors 522 and 524 when the shaft portion 510 is

in | ockabl e engagenent with |ock 518. Receiving an
output fromsensing circuitry 532 is transceiver 534,
which 1is operative to provide transmtted information
i ndi cati ng whether the conductive |oop is intact.
Conventional wireless nonitoring circuitry (not shown)
may be 11 enpl oyed to receive information which is
transmtted by RF transceiver 534 and indicates when
the shaft portion 510 is located in | ockable
engagenent with lock 518 and when the shaft portion
510 is separated fromlock 518 due to either
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tanpering with the seal, which results in breakage of
the shaft portion 510, or disengagenent of shaft
portion 510 and | ock 518 by using a key to unlock |ock
518. It is appreciated that the provision of reed

swi tch 525 and magnet 519 enables sensing circuitry
532 to sense when the shaft portion 510 is located in
dignakabl e engagenment with |lock 518 and al so enabl es
sensing circuitry 532 to sense when the shaft portion
510 I's separated from|lock 518 for any reason, and
Tg ows..f or regordlng of engagenents and

?ggﬁﬁgﬂgﬂgﬂl ¥f shaft portion 510 and | ock 518.
Reference is now made to FIGS. 13A and 13B, whlcq are
1 s amiioreshiningopaniginer| sy seRcORPriSng: rleashBneierofs ént
mopperablsishinpéngeonpried iededing: a shéppinggattisereprkatienst ene
sgwal mowitedvEBin the shiapidg teBainAsoprsate talsense at least one
capiitiorcatthianthofhipping eortainthmndsopatatios td:W(BSessljl 8Ansmtsch3&l
infornedtioattd efplectiéhis e hviiated dafo thp outsidervf 54iA shipping
chigikb ai8 bREBMic 3¢ motfitbting) @ ktafiR WS SaillisRippikd dofitaliRr and
b&hs® &@Wofvbl%féés%ﬂgﬂu ShRIB R orPhG reMok ﬁtht(ﬁﬂ r&&drding the
tg{u ¥ ? efet}?oﬁg aldi, efﬁg d%@n%a(?nfiéhaflonlgﬁd BY8 oRdifh de
c?mmumc %%glc?ﬁlgg ?ntﬁ [Pl%leg{ Gc' ctx%?lfct %1 Q{' 510 which

ove I's seen this
br eak ces a dlsconnectlon or significant, cha
2 A iR (Pt forf ey B o 0 e i SR at

lea@fqnﬁ SENSBY ISRV E &t Commnigag dgodtly witisat lpass oap shprt wieh
rendse eermanicetee lacatgdgiutside ik shirRNGIMIAENGNg the shaft
portion 510. It is seen that this break al so produces
3 2A didtoredeshigpiy antanag sy fterantordingngelaim 2, atrbwherein said at
leatemit kérdat ispipeReivt tewirelesdneommundicateiwich saddp ldest bneshort
H@geggmﬁg@@gﬁﬁnﬁa%rand 524. It is appreciated that the
reed switch and magnet shown in the illustrated
tgFéatsﬁl Jo 1nel‘%ﬁs é-lﬁ%c&ﬁfi‘m 5 81208 2USDHeReih B at
sﬁ'&{]}a‘f’l 1\)9“‘[ l\mg?esg eraﬁgrhﬁt ed
A %vﬁaﬁpfl 0 “%S‘i‘ Ouﬁp}l 2 % b Pl Blge it
CHIPHIEHCYr | y shown and descrlbed her ei nabove. Rat her
the scope of the present inventjion includes both
5 o msiniatad ShEPPgcContibess shiterarrendingfio claga 4yvand wheein the at
lehgs NG Sersorisanses 4 et shaneai{ivatbon dicxédaniniia-red opipsionsi wagon,
tearpdraturdj feisndt wames, avdisth wawes aidgadiationt.o per sons
skilled in the art upon reading the specification and
6. \Winfhitafed sRppidgconfend? sy AEmatéordihg tébiaind andReherein said at
1eh§\bap tsh&ﬂra%k@kéﬁ&e tSmmbinicAtoMaRb tah8ditS thifdJfign reglardmg the
st%@%@&d?g(gwg’t}ﬁﬁﬁ a&%@ﬁg SbtBnerModyeast one r enot e
|pp

noni t or ont al ner i hcl udi ng: shlpplng

nt al ﬁeﬁ (’sglrppg}gncop aég) %%qem aC(iSOI'(Ii]l% rtO QBH’{)E Cy\%lflg} ICirI]l thg gt
16&% Fggﬁ;? AL RPN etaﬁte ﬁﬁ db"d(h rﬁ@r re&r?&“%%%“rsa’ﬁo%“
wﬂﬁ”ﬁﬁ@@#@§§P?“@V%h%ﬁ*Fu%@ﬁgﬁﬂm-F ‘6?Wﬁt|on to an
el ectronic seal nmounted onto the outside of said .
8. ghishipping conteimentoremunisaiienssygemrageirdingda clamp i andrwhngein
said aitlesst ofie saiade shpphicgtoc oorhpriisee At Bagt one of: a presence
communicator; a remote monitoring station; and an electronic seal.

9. A shipping container communications system according to claim 1 and wherein
said electronic seal comprises at least one transceiver, communicating with the at
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bei ng operative to wirelessly transmt information to
a renote nonitor regarding the status of said

el ectronic seal, and said sensed information; and at
| east one renbte comuni cator conmunicating with the
at |least one electronic seal. 2. A nonitored shipping
contai ner systemaccording to claim1, and wherein

leﬁﬁ' e mote @BHMBNRALTING Wheire‘-in -QRE&EALASY Bnd RnEAST3MMERIcEtor
ShpR&s by1edd toH 8k ol i %%hcé) d‘é E&tof %qgﬁoterrﬁ&ﬁio%ng station;

‘§P &f og ocate out si sai d shi ppi ng contai ner.
0 ca
orad shi ppi ng contalner systen1accord|ng to

| ai m 2, wherei n.sai d at r jis
@pﬁefrmwgtsglpmgéaoaeg}e\y S}é%‘?mﬁﬁ‘foé ia%“g* whetrig e at
legyieons genser sengeid I5asirieert carhien a4re d gn{gensomeHon,

tegtpeiiagSeETHE Aares: a@%tl@maamxdda@igﬂ% claim2 and
wherein said at |east one short range renote
comuni cator is operative to wirelessly transm't
information regardi ng an output of said at |east one
sensor to said renote conmmunicator. 5. A nonitored
shi ppi ng contai ner system according to claim4, and
wherein the at |east one sensor senses at |east one
of carbon dioxide, infra-red em ssions, notion,
tenperature, seismc waves, acoustic waves and
radi ation. 6. A nonitored shipping container system
according to claim4 and wherein said at |[|east one
short range renote comuni cator also transmts
information regarding the status of cargo within said
shi ppi ng contai ner body. 7. A nonitored shi pping
cont ai ner system according to claim2, and wherein the
at | east one sensor senses at |east one of carbon
di oxi de, infra-red em ssions, notion, tenperature,
seism c waves, acoustic waves and radiation. 8. A
shi ppi ng cont ai ner comuni cati ons system according to
claiml and wherein said at |east one renote
communi cator conprises at |east one of. a presence
comuni cator; a renbte nonitoring station; and an
electronic seal. 9. A shipping container
comuni cations system according to claim1 and wherein
said electronic seal conprises at |east one
transcei ver, conmunicating with the at 13 | east one
renote communi cator and wherein: the at |east one
renot e conmuni cator conprises at |east one of. a
presence communi cator; a renbte nonitoring station
and an electronic seal. 10. A nonitored shi pping
cont ai ner system according to claim1l1l, and wherein the
at | east one sensor senses at |east one of carbon
di oxi de, infra-red em ssions, notion, tenperature,
seism c waves, acoustic waves and radiation. 14
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