POVNER- FREE ELECTRONI C CONTAI NER LOCK W TH UHF OVNI DI RECTI ONAL
ANTENNA FI ELD OF THE I NVENTION 5 The present invention relates to an
el ectronic container |ock, and nore particularly, to an electronic
contai ner |lock that does not require a power supply and includes an
omi directional antenna to allow 10 all-directional transm ssion of
container data stored on a chip enbedded in the | ock to an external
reader. BACKGROUND OF THE I NVENTION 15 Fig. 1 shows conventi onal
nmechani cal type cont &MER-TBEK, 3&%Q§P@%EEU§Q§@$#¥%%I%Oggnnector
and a male connector 4. The femal e connector 3 _defines a central

cavity 31. A pair of aMﬂﬂ%uU5F08@§§Q%ﬁ?%TFQN%%jANFEyﬂé central

cavity 31 to receive two retaining elenents 20 33 therein. The nal e
connector 4 is in the formof a long bar having a rounded coni cal

end 41 and a narrowed neck 0 d t he coni cal end
41. To use the container §E£b|?§}%Q§?eﬂhegN§ connector 4
t hrough | @ck hol es forned on door | atches 25 of the container, and

engage thé mal e connector 4 with the fenmal e connector 3, so that the

rounded Conlcﬁﬁe lpresent invention relates to &an electronic

containerlock, andmoreparticularly, toanelectronic
container lock that does not require a power supply
and includes an omnidirectional antenna to allow
10 all-directional transmissionof container data stored

on a chip embedded in the lock to an external reader.
BACKGROUND OF THE INVENTION

15 Fig. 1 shows a conventional mechanical type container
lock, which includes a female connector 3 and a male
connector 4. The female connector 3 defines a central
cavity 31. A pair of annular grooves 32 is formed in
thecentralcavity3ltoreceivetworetainingelements

20 33 therein. The male connector 4 is in the form of
a longbar havingaroundedccnical end4l andanarrowed
neck portion 42 located behind the conical end 41.
To use the container lock, first extend the male
connector 4 through lock holes formed on door latches

25 of the container, and engage the male connector 4 with
the female connector 3, so that the rounded conical
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head 41 of the male connector 4 is passed through the two annul ar
grooves 32 in the femal e connector 3. At this point, the narrowed
neck portion 42 is engaged wth the two retaining elenents 33 in the
two annular 5 grooves 32 to prevent the male connector 4 from being
pul l ed out of the central cavity 31 of the female connector 3. That
is, the container lock is in a locked state. 10 Wile the
conventional nechanjcal container lock is non-expensive for use, it
does not ful f1¥3dthe oF &dif MeEnentC VINRERPEI Aet S P2af aAcEhEGUSHRTNG.
There has been devel oi)ed a type of radio frequency 15 identification
(RFID) el ect r'of? @YALAFn@FOPIER Pr LPe5PEnEEMES St RENWMEGE erent Adf
contai ner clearance  automation. In the currently avajl able RFID

el ectroni c comaf Pifdek thE JnaPWEAdRests R The®n |1 £ of Sa®B8AC&her
is emtted by radio frequency (RF) 20.to allow.automated contai ner
Clearance. HULSrEES H'S glgiat bae” CoRTETIET Thik FLevbrs Shpererve
and has bi g vol une nd requires batte ower to transmt. the ID
Sgnar MBr ocUer SV ERes2aRS atrobr BELF OR e LEGRPAn Rer ok L hgt PR
regularly maintajned at short.25 intervals, and c n e easil
recol | ect ed fpolﬁf% g °4dai h- Iﬁ\ﬂgn Ct%tﬁfiDc@IVelc ¥o§?c°%gntiqé‘ij’n lea)cl)Lcﬁ(
uses connector 3. That is, the container lockisina locked

state.

10 While the conventional mechanical container lock is
non-expensive for use, it does not fulfill the

requirement of container clearance automation.

There has been developed a type of radio frequency
15 identification (RFID) electronic container lock in
response tc the reguirement of container clearance
automation. In the currently available RFID
electronic container lock, a signal indicating the
ID of a container is emitted by radio frequency (RF)
20 toallow automated container clearance. However, the
electronic container lock is very expensive and has
2 big volume, and requires battery power to transmit
the ID signal. Moreover, the current electronic
container lock must be regularly maintained at short
25 intervals, and can not be easily recollected for use
again. When the RFID electronic container lock uses
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2 a high frequency of 13.56MHz to emt the signal, the signal can
only be transmtted within a short distance and in a fixed
direction. The signal transmtted from the current RFID el ectronic
container lock is therefore 5 not easily receivable. It is therefore
tried by the inventor to develop a power-free electronic container

|l ock with UHF omidirectional antenna to elimnate the drawbacks 10
in the conventlonal RFI D el ectronic container | ock. SUMVARY. COF THE

| NVENTI ON A gr Py T eeener ehel pr etz |trR/@ﬁIt1|for¥h% FIpRbvi BBE 15
a power-free electronic container lock with ultrahig frequency

(UHF) omi di fedidh&ehAtdnnae Wt RAMdSdSd HéFhrJéhﬁﬁléoﬁtﬁH/\%Fagﬁﬁpl y
and allows all-directional  transm ssion of containerdata storedona
chip enbedded‘nqdﬁnt?1éll’i?c‘$zdtl§% Je%’t“ernr'%;l]'l“ar“se’a‘ﬁé‘?‘f TRAFAERPEVET PRe
above and ot her_ obj ect omer free electronic cont ock
with ultrahi ghSTe 685%3#?@@ ) DnhP Ot F &G ohal S ArS 3&%?%%85%0
t he present qyentlgg |ncludes alhoIIOM/Iock bar and a | ock body. 25
The | ock Dbar VDr@ﬁfﬁ‘dHﬂ &'cabl e connector enbedded
thereinto electrically connect to each other.

It is therefore tried by the inventor to develop a
power-free electronic container lock with UHF
omnidirectional antenna to eliminate the drawbacks

10 in the conventional RFID electronic container lock.
SUMMARY OF THE INVENTION

Aprimary object of the present invention is to provide
15 apower-free electronic container lockwithultrahigh
frequency (UHF) omnidirectional antenna, which does
not require a power supply and allows all-directional
transmissionofcontainerdatastoredonachipembedded
in the lock to an external reader.
20
To achieve the above and other objects, the power-free
electronic container lock with ultrahigh frequency
(UHF) omnidirectional antennaaccordingtothe present
invention includes a hollow lock bar and a lock body.
25 The lock bar has an RFID chip and a cable connector
embeddedthereintoelectricallyconnect toeachother.
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3 The lock body internally includes a mating connector correspondi ng
to the cable connector in the lock bar, and an antenna connected to
the mating connector. The antenna is a spiral antenna allow ng data
signal 5 transmission in all directions. Wen the |lock bar is
extended into the | ock body to | ock the container |ock, the cable
connector in the lock bar is engaged with the mating connector in
the | ockbody to there%3 onnect E RFI D ch to the antenna,

al | owi ng dat d 't tHes @Eﬁrﬁa & Whé i Ty (Y (TP E 6T d

read in by an external,.rea Wth these arrangene

el ect roni ¢ cotita HEPORER b tﬁaep?aséﬁtcpm)&m%] Iibies 18R bar,

requi rement of cont ai cl earanc tion. .15 BRI EF SCRI PTI ON
%9 et hini 3

OF THE DRAW T REFOCRF R DG fi'tA lﬂ%a%%n%% Cdd by "the

pr esent |nvent|onn£g achlgve t.he ﬁbov%land ot 4%e%ﬁ§: 20.can be

best understood: y referrlngq}r? cﬂﬁna é?ﬁi d §escr|pgpg% of

Lhe pr ef o5 1 eq_ aitbodh 0RnLS, apd, 18hg; aceompanyl ngydravinios,, upetel o,

Fig. 1 shows conven ona ahi cal” type contai ner
extended into the lockbody to lock the container lock,

the cable connector in the lock bar is engaged with
themating connector inthe lockbody totherebyconnect
the RFID chip to the antenna, allowing data on the

10 RFID chip to be normally transmitited to and read in
by an external reader. With these arrangements, the
electronic container lock of the present invention
meets the reguirement of container clearance
automation.

15

BRIEF DESCRIPTION OF THE DRAWINGS

The structure and the technical means adopted by the
present inventiontoachievetheabocveandotherobjects
20 can be best understood by referring to the following
detailed descripticn of the preferred embodiments and

the accompanying drawings, wherein

Fig. 1 shows a conventional mechanical type container

25 lock;



4 Fig. 2 is a sectional view of an electronic container |ock
according to the present invention; and Fig. 3 is a constitutional

bl ock diagram of the 5 electronic container |ock of the present

i nvention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Pl ease
refer to Figs. 2 and 3 that are sectional view 10 and constituti onal
bl ock diagram respectively, of an electronic container |ock
according to the present invention. As shown, the electronic

cont ai ner | odki9 of? tife2pPEEACTINN SHT DR T SracpeRdriIRbe @PRERLBRITC
container lock with UHF (ultrahigh frequency) .15 omi di recti onal

ant enna, and JiHcr udesPEdak barthe &mf%?m%cknﬁﬁ@}%Pnﬂh@nﬁock bar 1
i ncludes a hollow netal tubular nmenber 11 and a | ock bar case 12
covering mddle and top portions of the netal tubular nmenber 11.
The netal tuhul ar nber 11 defines an internal 20 space 111._A _cable
connector 13 P§3en§2dﬂﬁdéﬁnCPﬁétﬁﬁﬂEﬁ%%FEs Sl 4= HEQtBEF
portion oé tgﬁantal .t ubul ar nenbe{ 1%. ghg | ock bar case 12 has a
radio fraquéndy© FHRALCT FEANTOM SR B KcRE p 1% BASSdEd 1R HePELR “The
RFID chip 14 is electrically connected 25 to the cable connector 13
via a cable 15 and an i npedance matcher 16. The cable 15 is extended

fromthe RFlDypra11ED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Please refer to Figs. 2 and 3 that are sectional view
10 and constitutional block diagram, respectively, of
an electronic container lock accerding to the present
invention. As shown, the electronic container lock
of the present invention is a power-free electronic
container lock with UHF (ultrahigh frequency)
15 omnidirectional antenna, and includes a lock bar 1
and a lock body 2. The lock bar 1 includes a hollow
metal tubular member 11 and a lock bar case 12 covering
middle and top portions of the metal tubular member
11. The metal tubular member 11 defines an internal
20 space 111. A cable connector 13 is embedded in the
internal space 111 near a bottom portion of the metal
tubular member 11. The lock bar case 12 has a radio
fregquency identification (RFID) chip 14 embedded
therein. The RFID chip 14 is electrically connected
25 tothecableconnectorl3viaacablel5andan impedance
matcher 16. The cable 15 is extended from the RFID
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5 chip 14 through the internal space 111 of the netal tubular nenber
11 to the cable connector 13. The inpedance matcher 16 is located in
the internal space 111 of the netal tubular nenber 11 to match with
the 5 RFID chip 14, the cable connector 13, and an antenna 24, which
will be described in nore details later, so as to obtain an optinma

i npedance match value to enable enhanced data transm ssion
performance and transm ssion distance. 10 Broadly s eaking, the | ock
bar 1 is a hdthbw het BRropgibern /et e A 2dn SERER nbt L sphckheaR§ e
cable connector 13, the RFID chip 14, the cable 15, and the

i npedance mat'cHer 126 ZaRebedded ¢ nthRe GAREP nEPTERTPT 1530f {The

| ock bar 1. The hgl | ow net al negbe[, Lhat is, . the nmetal tubular
menber 11, is'ProOVYRPEES 4P tEEdet ér APnkBCAGSE £ BnSNENt NhRTBGtleFPACE

2 Substanti al1 YT ORIt THEFAL CHPOCR TEMSTE R Ehab TRECTOEK Baf iase
peing. ToPcefil 19 Fof Dol out PotaRa Fra I Tako Tha'| S8R BAr* 15812
may be ”ade(g4?'&H?Q%rw%f§tég gg%%gf%édsfﬁhmore details later,
so as to obtain an optimal impedance match value to
enable enhanced data tTransmission performance and
transmission distance.
10
Broadly speaking, the lock bar 1 is a hollow metal
member defining an internal space; and the cable
connector 13, the RFID chip 14, the cable 15, and the
impedance matcher 16 are embedded in the internal space

15 of the lock bar 1.

The hollow metal member, that is, the metal tubular
member 11, is provided at predetermined positions on
an outer surface with two annular grooves 112, and
20 at the top portion with a substantially conical metal
bleck 113, such that the lock bar case 12 has a flared
head, preventing the conicalmetal block 113 frombeing
forcefully pulled out to open the lock. The lock bar
case 12 may be made of a rubber-plastic material, such
25 as ABS (Acrylonitrile butadiene styrene), to tightly
enclose themiddle andtopportions of themetal tubular
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25 as ABS (Acrylonitrile butadiene styrene) , to tightly enclose the
m ddl e and top portions of the netal tubular 6 nmenber 11 therein,
and ensure firmassociation of the netal tubular nenber 11 with the
| ock bar case 12. The lock body 2 includes a netal sleeve 21 for
fitly 5 receiving the bottomportion of the netal tubular nmenber 11
of the lock bar 1 therein, and a rubber-plastic case 22 encl osing
the netal sleeve 21 therein. Amating connector 23 is enbedded in a
bottom porti S¥THE ¥ el theazdint cavé XI5 be Ebrrespordiagilperdalhfg
with the 10 cable conpector 13 in the lock bar 1. An antenna 24_ is

then wel ded &t WaPPAG fcdifidee br 1237 e HhtehRGX 285 £3nHeal?-

spiral form so as to enable transm ssion of a data signal of the
RFI D chip 14 wi thout being limted to any specific transnission
direction.

el Rl Sy
atn oi gnil | QP HeY REPBHIRC L B 5D T6r (ot R8I Hre. BB B9 Per
agai nst danage, an gyLenna, hood 25c),s, 9Nt e g, ang A e o
rubber - pl astic
casez22enclosingthemetal sleeve2l therein. Amating
connector 23 is embedded in a bottom portion of the
metal sleeve 21 for correspondingly engaging with the
10 cable connector 13 in the lock bar 1. An antenna 24
is thenwelded to themating connector 23. The antenna
24 is in a spiral form, so as to enable transmission
of a data signal of the RFID chip 14 without being
limited to any specific transmission direction.
15 Therefore, the spiral antenna 24 has enhanced signal
transmitting and receiving ability. The antenna 24

is outward projected from the rubber-plastic case 22

fo transmit and receive data signal of the RFID chip

14.

20
To protect the antenna 24 against damage, an antenna
hood 25 is mounted on and around the rubber-plastic
case 22. The antenna hood 25 is also made of the ABS
material.

25

Brecadly speaking, the lock body 2 is a hollow metal
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case 22. The antenna hood 25 is also nmade of the ABS material. 25
Broadly speaking, the lock body 2 is a hollow netal 7 nenber
matching with the | ock bar 1, and defining a space for receiving the
mati ng connector 23 therein; the antenna 24 is outward projected
fromthe hollow netal nmenber of the |ock body 2; and the antenna
hood 5 25 is nmounted around the holl ow netal nenber. The hol | ow
metal menber, that is, the netal sleeve. 21 of the lock body 2, is
internal |y prifkRel BRtRM N0 Yethi hifglepki R 27 AnPoisEiBhag 2
corresponding 10 to_the two, annul ar grooves 112 on the netal tubul ar
menber 11 of YRRECE dckE baFCaivAnNgehher PaG 2% icOTEHelBER it ehelns
rubber-plastic case 22 of .the | ock body 2 t¢o seal a clearance

bet ween t he ﬁ&%la?ﬁ‘BHParzﬁeﬁﬁePuﬁa% PIRErESE BoRP 2 Ngongd Loy

revent water fromentering_15 into e l.ock bod and the | ock bar
P o e g bt ngE e e ek i o e oRd Tt pRpr figd
pr esent fir xtend_ t.he.botto orti&n of the neta

D bt ar menbd® e srobRE s Bapd 1 Thk & ThESHelEt 0 REEE 25 of

the |l ock body 2 until the lock bar 1 is inalockedposition.
At t hi spoi nt, t hecabl e connect or

The hollow metal member, that is, the metal sleeve
21 of the lock body 2, is internally provided with
two retaining springs 27 at positions corresponding
10 to the two annular grooves 112 on the metal tubular
member 11 of the lockbar 1. A seal ring 26 is embedded
in the rubber-plastic case 22 of the lock body 2 to
seal a clearance between the metal tubular member 11
andthe lockbody 2, soastoprevent water fromentering

15 intothe lockbody2andthelcckbarlviatheclearance.

To use the electronic container lock of the present
invention, first extend thebottomportionof themetal
tubular member 11 of the lock bar 1 into the metal
20 sleeve 21 of the lock body 2 until the lock bar 1 is
inalockedpesition. Atthispoint, thecableconnector
13 in the metal tubular member 11 is engaged with and
electrically connected to the mating connector 23 in
the metal sleeve 21 of the lock body 2, so that the
25 RFIDchipl4inthelockbarliselectrically connected
to the mating connector 23 and the antenna 14 via the
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13 in the nmetal tubular nenber 11 is engaged with and electrically
connected to the mati ng connector 23 in the netal sleeve 21 of the

| ock body 2, so that the 25 RFID chip 14 in the lock bar 1 is

el ectrically connected to the mating connector 23 and the antenna 14
via the 8 cable 15, the inpedance matcher 16, and the cable
connector 13 to conmence working, allow ng an external reader (not
shown) to read or wite data fromor into the RFID chip 14, as shown

in Fig. 3. SS7&L%né cahhe SIBRBRAGHSST BATF&efFoddt ed?lA (HE | nEBiRal
space 111 of the netal, tubular nenber 11 and ifilated from

uni nt ent i onal®YBUTHE BY 12 GEFOMREnES ¥ p 6L 8l 2 gringapgitennal
reader to read data from the | D chi 14 via_hu body i nduction
ot he t oor G s (IO SR ckbohbed Phe the TotR poly 8 ThtS
Meanwhi l e, th I ee 21 of the lock_body.2 is. proyvjded an
mnor vl | SUTYRRE AR £ UG ‘AnAdl 8PC Vg S0vESO213, cnPRot PEraP R fg
springs 24 are disposed, 15.in,the. t .annul ar._grooves 212, t he
ot oo oot 1§ SrHEPOREY 3O L M BASIP AIHRT QLR f88e TR bR0

been fully iQZﬁ%E%%ﬁéEf)éJEETF al sl geve %%,Ogﬁénai%ﬁ;ated from

| ockbody2t ot h posi tion, e rétaining springs aré al irgned
and engaged‘Mﬁfhégﬁkiﬁﬂaﬁan&%hngqgeéser, it is impossible for
an external reader to read data from the RFID chip

14 via human body induction when the lock bar 1 is

10 not extended into the lock body 2.

Meanwhile, the metal sleeve 21 of the lock body 2 is
provided on an inner wall surface with two annular
grooves 212, and the retainirig springs 27 are disposed
15 inthetwcannulargrooves2l2. Whenthebottomportion
of the metal tubular member 11 of the lock bar 1 has
been fully inserted into the metal sleeve 21 of the
lockbody2tothe lockedpesition, theretainingsprings
27 arealigned and engaged with the twe annular grooves
20 112 on the cuter surface of the metal tubular member
11 to resist a pull as high as 1 metric ton or more,
preventing the lock bar 1 frombeing forcefully pulled

out of the lock body 2.

25 AscanbeseenfromFig. 2, whentheelectroniccontainer
lock of the present invention has been locked to

8



20 112 on the outer surface of the nmetal tubular menber 11 to resist
a pull as high as 1 netric ton or nore, preventing the |lock bar 1
frombeing forcefully pulled out of the |ock body 2. 25 As can be
seen fromFig. 2, when the electronic container |ock of the present

i nvention has been | ocked to 9 container doors, the cable connector
13 inthe lock bar 1 is engaged with the mating connector 23 to
electrically connect the RFID chip 14 in the lock bar. 1 to the
antenna 24 | XN 108K 888y 2, G 1P LEnEOBTRATY Thi d 1A TBS| hogk
wor ki ng st at When a truck carry the container is noved to a

cl earance gat@hnd Iidcat®da 96t H’i’%\tgn t&rS JREF B I A RESREH s&F ofi Cand

i Vi di st f h t 4, h ! t ,
[ he R Bloni s IRE e SpLa Y cOPeRn bt ST it Lrgtbs hoeRyRaF
1 tted f d t t | RFI ch 4
thereby (11 gderct By (heFeRBeeted 51 a%ff%%aéﬁai iy ascaavaatpaﬁ 'S
th f t 24. Th t th i
oeerved by Erah BB B 8 4 SRS b BTSN P gﬁng's

processi ng. xﬁe fore he eIectro E co talner Iock coulqlbe re
[e] rance
by an extern F ea tHout"the” née elng eaU|ppe Wi

power SourceWLthln an effective data transmission and receiving

distance of the antenna 24, such as 10 meters or more,
the RFID chip 14 is able to receive via the antenna
10 24 a signal transmitted from a reader at the clearance
gate. The RFID chip 14 is thereby triggered by the
received signal to send cut a data signal thereof via
the antenna 24. The data signal of the RFID chip 14
is received by the reader and transferred to a computer
15 hest for processing. Therefore, the electronic
container lock could be read by an external reader
without the need of being equipped with a power source,
and meets the requirement of container clearance
automation.
20
When the electronic container lock of the present
invention is unlocked, the cable connector 13 and the
mating connector 23 are disconnected from each other,
and the RFID chip 14 is sealed in the lock bar 1. The
25 internal space 111 of the metal tubular member 11 of
the lock bar 1 blocks the receiving of any external

10



and neets the requirenent of container clearance autonmation. 20 Wen
the el ectronic container | ock of the present invention is unlocked,
the cabl e connector 13 and the nating connector 23 are di sconnected
fromeach other, and the RFID chip 14 is sealed in the | ock bar 1.
The 25 internal space 111 of the netal tubular nmenber 11 of the |ock
bar 1 blocks the receiving of any external 10 el ectromagnetic wave
and transm ssion of any internal electromagnetic signal, ensurin
that the dat&bfCtremagnTy Ehive Ve ajpsl hé?nﬁéﬁcﬁ%%nmﬁwﬁﬁ%bﬁi}ern

i nducti on when the electronic container |ock is unlocked. Meanwhil e,
5 a cont ai nerejc%?BSOB\ﬁ‘Hé‘refc]a‘ﬁ POty SRV AYEY bRakntharfidereaf the

el ectroni c container |aock when the container passes,the custons

cl earance and*the datR of 1hBORFF B2 cHitp AAmeBUPEHot "BE & WG The

present invention_has been descriped t preferred enbodi
Phercof and 110 & MATerSt b T N by TR GBS G Srod FE QR TGre i n

the described enbodi nent b d th t departing f
 hescopeatld e b £of el eht BHORE | heRaRY L5 O RReF i e

onl y by the aLPrPfggEed efe(r:T%ronlc container lock when the container
passes the customs clearance and the data of the RFID

chip 14 could not be read.

i0 The present invention has been described with a
preferred embodiment thereof and it is understood that
many changes and modifications in the described
embodiment can be carried out without departing from
thescopeandthespiritoftheinventionthatisintended

15 to be limited only by the appended claims.
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11 What is clainmed is: 1. A power-free electronic container lock with
UHF omidirectional antenna, conprising: 5 a |ock bar having an RFID
chip and a cabl e connector enbedded therein to electrically connect
to each other; and 10 a | ock body being internally provided with a
mating connector corresponding to the cable connector, and an
antenna connected to the mating connector. 2. The power-free

el ectronic container lock with UHF 15 omni directional antenna as
clainmed in cl"8i&k 11 GRerd@lsf the antenna is a spiral antenna. 3. The
power-free el ectronic container lock with UHF omni directional
antenna as clainmed in claim1l, 20 wherein the RFID chip is
electrically connected tg the cable connector with an i npedance

mat cher  provi-dét BRYREEH fofe RFEBF ERNP APt hR1BEBI & © TonhetRoP EF25
4. The power-free elﬁctronLc contai ner lock with,UdF ommi directional

antenna as cl ai M TAHLELGTMOR2L 12P0AEPE n THBEPREFPD i p i s

electricagly connect ed

a lock bar having an RFID chip and a cable connector
embedded therein to electrically connect to each

other; and

10 a leck body being internally provided with a mating
connector corresponding to the cable connector,

and an antenna connected to the mating connector.

2. The power-free electronic container lock with UHF
15 omnidirectional antenna as claimed in claim 1,

wherein the antenna is a spiral antenna.

3. The power—-free electronic container lock with UHF
cmnidirectional antenna as c¢laimed in claim 1,

290 wherein the RFID chip is electrically connected
to the cable connector with an impedance matcher
provided between the RFID chip and the cable

connector.

25 4, The power—free electronic container lock with UHF
cmnidirectional antenna as claimed in claim 3,
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to the cable connector via a cable. 5. The power-free electronic
container lock with UHF 5 omidirectional antenna as clained in
claim4, wherein the |ock bar is a hollow netal nenber, and the
RFI D chip, the cable connector, the cable, and the inpedance matcher
are enbedded in an internal space defined by the holl ow netal
menber. 10 6. The power-free el ectronic container |ock with UHF

omi directional antenna as clainmed in claim4, wherein the |ock bar
i ncl udes a net alWhedelar thentdrID agbig Iiscle gt Ease ldoveremgeated
m ddle and a top 15 portion of the netal tubular nenber; the netal
tubul ar menber detikifgCaRr licntE?marcspicediand €ABLlecabl e connect or
bei ng enbedded in the internal space near a bottomportion of the
nmetal tubular nmenber; the RFID chip being enbedded in the | ock bar
case; 20 and the cable connecting the RFID chip to the cable

connect or bei’ng 83 SHRIEH T ﬁFSﬁgﬁ%?ﬁé?qqﬂJe? rFaCPnE?JéE‘@r gf’c%hglﬁ'élt JiF

t ubul ar nmber. 7. The power-free el ectronic cqntainer.lock with UHF
25 ormi di P 6ct i orf M ERfk L0t af REG AT oF &i MiE L GRelBi 130 dek

bar case is rradewhoérgirrluipll%grl_géﬁ t}:\% islBa hollow metal member, and

the RFID chip, the cable connector, the cable, and
the impedance matcher are embedded in an internal
space defined by the hollow metal member.
10
6. The power-free electronic container lock with UHF
omnidirectional antenna as claimed in claim 4,
wherein the lock bar includes ametal tubular member
and a lock bar case covering a middle and a top
15 portion of the metal tubular member; the metal
tubular member defining an internal space, and the
cableconnectorbeingembeddedintheinternal space
near a bottom porticn of the metal tubular member;
the RFID chip being embedded in the lock bar case;
20 and the cable connecting the RFID chip to the cable
connector being extended through the internal space

of the metal tubular member.

7. The power-free electronic container lock with UHF
25 omnidirectional antenna as claimed in claim 6,
wherein the lockbar case ismade of a rubber-plastic
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material to cover the mddle and top portion of the netal tubular
menber. 8. The power-free electronic container lock wwith UHF 5
omidirectional antenna as clainmed in claim?7, wherein the
rubber-plastic nmaterial is ABS (Acrylonitrile butadiene styrene). 9.
The power-free electronic container lock with UHF 10 omi directi onal
antenna as clained in claim6, wherein the netal tubular nenber
includes a flared conical netal block provided at the top portion

t hereof. 15 10. Thet pohal- et et Ebri Aichhtai atd todk RefhiopFof
omidirectional antenna as claimed in claim5, wherein the |ock body
is a hollow net dinereRBERL ratthl ag Bef®athe | ock bar; the mating
connector being enbedded in a space defined in the hollow 20 netal
menber; and the antenna being outward projected fromthe holl ow
metal menber. 11. The power-free_electronic container_|lock with UHF
ommi di recti ol A EfHAS ST ERE ReE Gt X BF R E T2 25S0he P& ERE PHEK
body includes a netal  sleeve a a rubber-pl astic, case.encl.osjng_the

_ n
metal sleeve 1RTHePEFACTHER bt &P TENE 2 BeiSlG HMRDL &8 (D3PI Y -

wherein the rubber-plastic material is ABS

(Acrylonitrile butadiene styrene).

9. The power-free electronic container lock with UHF

10 omnidirectional antenna as claimed in claim 6,
wherein the metal tubular member includes a flared
conical metal block provided at the top portion

thereof.

15 10.The power-free electronic container lock with UHF
omnidirectional antenna as claimed in c¢laim 5,
wherein the lock body is a hollow metal member
matching with the lock bar; the mating connector
being embedded in a space defined in the hollow

20 metal member; and the antenna being outward

projected from the hollow metal member.

11.The power—-free electronic container lock with UHF
omnidirectional antenna as claimed in claim 6,

25 wherein the lock body includes a metal sleeve and
a rubber-piastic case enclosing the metal sleeve

14



receive the metal tubular menber of the | ock bar therein, the mating
connector being enbedded in the netal sleeve, and the antenna being
outward 5 projected fromthe rubber-plastic case. 12. The power-free
el ectronic container lock with UHF ommidirectional antenna as
claimed in claim10, further conprising an antenna hood nounted on
and 10 around the hollow netal nenber. 13. The power-free electronic
container lock with UHF omidirectional antenna as clained in claim
11, further corpt¢EFhy/ahgnti@hial hobecHBuleéd Yo daRitedstar Buld vt he
rubber-plastic case. 14. The power-free_el ectronic container |ock
with UHF  ommi dif®€eiBRaFhanfiéiiel dsilepapredeiped £intlpe 1aR&r BRK
the holl ow netal nenber of the |ock bar 20 is provided on an outer
surface with twrB®helar tgrodiRstndnd e HoP F orPrECal S HRABER of Tt he
| ock body is praovided on an inner surfa%F with two retainin
springs; such tHate tRECAt &4 TEE spfPfgs %U%P%?Pﬁﬁe@%%ﬂgeﬂﬁgﬁéﬁd
with the two annul ar ooves 25 on the outer urgace of the holl ow
metal menber o TRESFEER BaroheRt REBRRA BLF SFe Coxithitied into 15

the | ock body to a | ocked position.

12.The power-free electronic container lock with UHF
omnidirectional antenna as claimed in claim 10,
further comprising an antenna hood mounted on and

10 around the hollow metal member.

13.The power-free electronic container lock with UHF
omnidirectional antenna as claimed in claim 11,
further comprising an antenna hood mounted on and

15 around the rubber-plastic case.

14.The power-free electronic container lock with UHF
omnidirectional antenna as claimed in claim 10,
wherein the hollow metal member of the lock bar

20 is provided on an outer surface with two annular
grooves, and the hollow metal member of the lock

body 1s provided on an inner surface with two
retaining springs;: such that the retaining springs
arealigned and engagedwith the two annular grooves

25 on the outer surface of the hollow metal membexr
of the lock bar when the lock bar is extended into

15



15. The power-free electronic container lock with UHF

omidirectional antenna as clainmed in claim1l, 5 wherein the netal
tubul ar nmenber of the lock bar is provided on an outer surface with
two annul ar grooves, and the netal sleeve of the |lock body is
provided on an inner surface with two retaining springs; such that
the retaining springs are aligned 10 and engaged with the two annul ar
grooves on the outer surface of the netal tubular nenber of the

| ock bar when theh¢oéRchkaady ekpefddd@drd PRE1tlistk body to a

| ocked position. 15 16. The power-free electronic container lock with
UHF ommi directional antenna as clainmed in claim11, mherein t he

| ock body is |nternally provided with a seal ring to_sea
cl earance betdeehNENRCYEEKR L U8F S thel L6ckOBody Nelp Lock with UHF

omnidirectional antenna as claimed in claim 11,
5 wherein the metal tubular member of the lock bar
is provided on an outer surface with two annular
grooves, and the metal sleeve of the lock body is
provided on an inner surface with two retaining
springs; suchthat theretainingspringsarealigned
10 and engaged with the two annular grooves on the
outer surface of the metal tubular member of the
lock bar when the lock bar is extended into the

lock body to a locked position.

15 16.The power—free electronic container lock with UHF
omnidirectional antenna as claimed in claim 11,
wherein the lock body is internally provided with
a seal ring to seal a clearance between the lock

bar and the locck body.
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