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Electronic seal equipped with a breakage-detecting circuit and method for sealing a door

based on the same

Disclosed is an electronic seal for sealing adoor.

The door is equipped with a latch. The electronic seal
includes a plug and a socket. The plug can be inserted
in the socket through the latch. Thus, the door is sealed
by the electronic seal. The door cannot be opened without
breaking the electric seal. The electronic seal records
any event of breakage.
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Description
BACKGROUND OF INVENTION
1. FIELD OF INVENTION

[0001] The present invention relates to an electronic
seal and, more particularly, to an electronic seal
equipped with a breakage-detecting circuit for detecting,
recording and reporting any event of breakage of the
electronic seal.

2. RELATED PRIOR ART

[0002] An electronic seal based on radio frequency
identification ("RFID") and a combinative communication
framework for example can be used to seal a container
trailer truck or a bond truck so that the security of goods
contained in the vehicle and information of the content
of the goods can be transmitted and identified. Electronic
seals are classified into active electronic seals and pas-
sive electronic seals, based on whether they are
equipped with batteries. Passive electronic seals can be
found in Taiwanese Patents M358380, M328051,
M260603 and 1289795 for example. These passive elec-
tronic seals are disposable, i.e., they cannot be reused.
Therefore, these passive electronic seals are not friendly
to the environment. Furthermore, these passive electron-
ic seals cannot actively record events of breakage and
the points of time of the events of breakage or immedi-
ately report the events of breakage via communication
device.

[0003] An active electronic seal, which includes a bat-
tery, generally performs more functions than a passive
electronic seal. An active electronic seal can be found in
Chinese Patent Application Publication
Z1.200620047910.6. As disclosed in Chinese Patent Ap-
plication Publication ZL200620047910.6, the active elec-
tronic seal includes a global positioning system ("GPS")
module, a microprocessor, a receiver and a transmitter.
However, as disclosed in Chinese Patent Application
Publication ZL200620047910.6, the active electronic
seal includes a disposable plug and socket that cannot
be reused so that the cost of the application of the active
electronic seal is also high.

[0004] Another active electronic seal can be found in
US Patent No. 6,069,563. As disclosed in US Patent No.
6,069,563, the active electronic seal is equipped with an
active-detective circuit for detecting events of breakage.
However, as disclosed in US Patent No. 6,069,563, the
active electronic seal is also a one-time disposable de-
vice that cannot be reused so that the cost of the appli-
cation of the active electronic seal is also high.

[0005] Furthermore, all mechanical seals are one-time
disposable, i.e., they cannot be reused. The mechanical
seal can be observed fromits outside to determine wheth-
er it has been broken.

[0006] An electronic seal can be equipped with a
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breakage detecting and recording apparatus for detect-
ing external parameters such as light, heat and temper-
ature. Such external parameters of a container or a car-
riage of a bond truck are detected and recorded before
and after door sealing, then compare those data to de-
termine whether the door has been opened illegally. An
electronic seal can be used together with a GPS and
GSM, GPRS, WCDMA or HSDPA communication to po-
sition the electronic seal and exchange security and
transportation information of goods contained in the con-
tainer or the carriage.

[0007] When an active electronic seal fails, it is often
because the battery has run out of electricity or some-
times because the active electronic seal is broken.
Hence, it is generally difficult to determine whether an
active electronic seal fails because it has run out of elec-
tricity or it has been broken or it has been disabled without
breakage. However, it is important to determine whether
an active electronic seal fails because it has run out of
electricity or it has been broken or it has been disabled
to determine the security of the container or the carriage
in practical usage.

[0008] The present invention is therefore intended to
obviate or at least alleviate the problems encountered in
prior art.

SUMMARY OF INVENTION

[0009] Itis an objective of the presentinvention to pro-
vide an electronic seal which can detect and record any
event of breakage.

[0010] To achieve the foregoing objective, the elec-
tronic seal includes a plug and a socket. The plug in-
cludes a groove, a connector, a rechargeable battery and
a radio frequency identification chip. The groove is de-
fined in the plug near an end. The connector is inserted
in the plug and formed with a plurality of electric contact
points. The rechargeable battery is connected to the con-
nector through wires. The radio frequency identification
chip is connected to the connector through wires. The
socket includes a shell, a connector, a control and com-
munication circuit, a locking unit and a radio frequency
antenna. The shell includes an opening through which
the plug can be inserted into the shell and locked to the
socket. The connector of the socket can be connected
to the connector of the plug. The control and communi-
cation circuit provides a locking command, receives an
encoded command, decodes the encoded command,
checks the command, and then provides an unlocking
command if there is a match for the command. The con-
trol and communication circuit further records any event
of breakage of the electronic seal and the point of time
ofthe event of breakage of the electronic sealand actively
transmits the record of the event of breakage of the elec-
tronic seal to a radio frequency identification reader. The
locking unit includes a ring and a horizontally movable
bar through the ring so that the bar can be inserted in
and moved out of the groove of the plug. The radio fre-
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quency antenna is located in the shell for connection to
the radio frequency identification chip. An external radio
frequency identification reader can read information of
security from the radio frequency identification chip when
the rechargeable battery fails.

[0011] The electronic seal may further include a dis-
playing and warning unit located on the shell for display-
ing and warning of a low battery, finished sealing, a com-
munication framework and breakage-detecting informa-
tion based on the working condition of the control and
communication circuit.

[0012] Asthe plugis engaged with the socket, the elec-
tric contact points of the connector of the plug are in con-
tact with the electric contact points of the connector of
the socket so that the radio frequency identification chip
ofthe plug is electrically connected to the radio frequency
antenna inserted in the shell of the socket to respond to
electromagnetic waves from the external radio frequency
identification reader.

[0013] When the plug is broken or activated illegally
so that the supply of electricity to the radio frequency
identification chipis interrupted, the radio frequency iden-
tification chip records time of the event of power failure
and the event itself.

[0014] The electronic seal may further include an ex-
tensive shell and a global positioning system element
located in the extensive shell for transmitting positioning
information to the control and communication circuitshell
for filing.

[0015] The electronic seal may further include a tele-
communication unitinserted in the extensive shell for ac-
tively transmitting security information and information of
goods through packet protocols of telecommunication
network.

[0016] The packetprotocols of telecommunication net-
work include GPRS, WDCDMA and HSDPA.

[0017] The socketand the extensive shell can commu-
nicate in two-way with outside independently.

[0018] It is another objective of the present invention
to provide a method for sealing a door equipped with a
latch.

[0019] To achieve the foregoing step, the method in-
cludes the step of providing an electronic seal as men-
tioned above and inserting the plug into the socket
through the buckle. It is determined whether the supply
of electricity to the control and communication circuit from
the rechargeable battery is interrupted. In an event of
interruption of the supply of electricity to the control and
communication circuit from the rechargeable battery, the
control and communication circuit records the event and
the point of time of the event.

[0020] The method may furtherinclude the step of pro-
viding a telecommunication module to transmit the record
to a predetermined receiver.

[0021] Other objectives, advantages and features of
the present invention will be apparent from the following
description referring to the attached drawings.
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BRIEF DESCRIPTION OF DRAWINGS

[0022] The present invention will be described via de-
tailed illustration of three embodiments referring to the
drawings wherein:

FIG. 1 is a side view of an electronic seal in accord-
ance with the first embodiment of the present inven-
tion;

FIG. 2 is a cross-sectional view of the electronic seal
shown in FIG. 1;

FIG. 3is a cross-sectional view of the electronic seal
in another position than shown in FIG. 2;

FIG. 4 is an enlarged, partial, cross-sectional view
of the electronic seal shown in FIG. 3;

FIG. 5 is a partial, cross-sectional view of the elec-
tronic seal in another position than shown in FIG. 4;
FIG. 6 is a side view of an electronic seal in accord-
ance with the second embodiment of the present in-
vention;

FIG. 7 is a cross-sectional view of the electronic seal
shown in FIG. 6; and

FIG. 8 is a flow chart of a method based on an elec-
tronic seal in accordance with the third embodiment
of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] Referring to FIGS. 1 through 5, there is shown
an electronic seal 1 with a breakage-detecting circuit in
accordance with a first embodiment of the present inven-
tion. The electronic seal 1 includes a plug 100 and a
socket 200. The plug 100 can be inserted in the socket
200 through a latch of a door (not shown) to seal the
door. Thus, the electronic seal 1 provides identification
for determining whether the door has been opened ille-
gally.

[0024] Referring to FIGS. 1 through 3, the plug 100
includes a metal shell that may be protectively coated
with a plastic layer (not shown). The plug 100 includes
at least one groove 130 defined therein near an end
thereof. The plug 100 further includes a connector 140
inserted therein. The connector 140 of the plug 100 is
formed with a plurality of electric contact points.

[0025] Referringto FIGS. 1 and 2, the plug 100 further
includes a guiding chamfer formed at the end near which
the groove 130 is defined. There may be only one annular
groove 130 extending around the plug 100 or a plurality
of arched grooves 130 that are separated from one an-
other and arranged around the plug 100. More details of
the plug 100 will be given later.

[0026] Referring to FIGS. 2 and 3, the plug 100 further
includes a rechargeable battery 150 located in a head of
the plug 100. The rechargeable battery 150 is wrapped
in a plastic layer and used to provide electricity. The re-
chargeable battery 150 is connected to the electric con-
tact points of the connector 140 of the plug 100 through
a plurality of wires 101.
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[0027] ReferringtoFIG.2,the plug 100 furtherincludes
an opening 123 defined in the end near which the groove
130 is defined. The opening 123 is direct to an internal
space defined in the plug 100. The connector 140 is in-
serted in the plug 100 corresponding to the opening 123.
The connector 140 of the plug 100 is electrically connect-
ed to the rechargeable battery 150 through a plurality of
wires 101 so that electricity can be provided from the
rechargeable battery 150 via the connector 140 of the
plug 100.

[0028] Referring to FIG. 2, the connector 140 includes
a section inserted in the plug 100 and another section
extended from the plug 100 through the opening 123.
The electric contact points of the connector 140 of the
plug 100 are electrically connected to the rechargeable
battery 150 for transmitting electricity from the recharge-
able battery 150.

[0029] ReferringtoFIG.2,the plug 100 furtherincludes
aradio frequency identification chip 160 inserted therein.
The radio frequency identification chip 160 provides a
specific code for identification. The radio frequency iden-
tification chip 160 is electrically connected to the connec-
tor 140 of the plug 100 through some of the wires 101,
which are used as signal wires. Thus, the radio frequency
identification chip 160 can transmit the specific code
through the connector 140 of the plug 100.

[0030] Referring to FIGS. 1 through 3, the socket 200
includes a shell 210, a connector 220, a transformer unit
230, a control and communication circuit 240, a locking
unit 250, an electric actuator 260, a security switch 270,
a radio frequency antenna 280 and a displaying and
warning unit 290. The shell 210 is used to contain the
connector 220, the transformer unit 230, the control and
communication circuit 240, the locking unit 250, the elec-
tric actuator 260, the security switch 270, the radio fre-
quency antenna 280 and the displaying and warning unit
290.

[0031] Referring to FIG. 2, the shell 210 is made of an
insulated plastic material. The shell 210 includes an
opening 211 defined therein for receiving the end of the
plug 100 near which the groove 130 is defined, thus form-
ing an electronic seal. The locking unit 250 is located
corresponding to the opening 211 for locking the plug
100 when the plug 100 is inserted through the opening
211.

[0032] Referring to FIGS. 2 and 3, the connector 220
of the socket 200 includes a plurality of electric contact
points corresponding to the plurality of electric contact
points of the connector 140 of the plug 100 so that the
connector 220 of the socket 200 is electrically connected
to the connector 140 of the plug 100. As the plug 100 is
inserted in the socket 200, the connector 140 of the plug
100 is electrically connected to the connector 220 of the
socket 200 so that the rechargeable battery 150 and the
radio frequency identification chip 160, which are con-
tained in the plug 100, is electrically connected to the
control and communication circuit 240. Moreover, the re-
chargeable battery 150 is electrically connected to the
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electric actuator 260 so that electricity is supplied to the
control and communication circuit 240 and the electric
actuator 260 from the rechargeable battery 150 while the
specific code is transmitted to the control and communi-
cation circuit 240.

[0033] Referringto FIGS. 2 and 3, the transformer unit
230 is located in the shell 210 for transforming the elec-
tricity supplied from the rechargeable battery 150 to en-
ergize each component of the active electronic seal 1.
[0034] ReferringtoFIGS. 2 and 3, the control and com-
munication circuit 240 is used for transmitting a sealing
command and receiving an encoded command signal so
that the encoded command signal can be decoded and
checked. After checking and affirming the command sig-
nal, the control and communication circuit 240 transmits
an unsealing command. Moreover, the control and com-
munication circuit 240 records any events of breakage
of the electronic seal 1 and the points of time of the
events, and actively transmits messages to a radio fre-
quency identification reader.

[0035] Referring to FIGS. 2 and 3, in an embodiment,
the locking unit 250 includes a ring 251 and at least one
bar 252. The bar 252 is horizontally movable through the
ring 251 so that the bar 252 can be locked in and moved
out of the groove 130 of the plug 100. Preferably, a front
end of the bar 252 is made with a crescent form.
[0036] Referringto FIGS. 2 and 3, the electric actuator
260 may be a motor, a solenoid or a relay for converting
electricity into driving force that is later converted into a
rectilinear movement of the bar 252 so that the bar 252
can be locked in or moved out of the groove 130 of the
plug 100. After the electric actuator 260 receives the un-
sealing command from the control and communication
circuit 240, the electric actuator 260 moves the bar 252
out of the groove 130. After the electric actuator 260 re-
ceives the sealing command from the control and com-
munication circuit 240, the electric actuator 260 moves
the bar 252 into the groove 130.

[0037] The security switch 270 includes a button pro-
vided on the shell 210. After the security switch 270 re-
ceives the unsealing command and the button is pushed,
the security switch 270 actuates the electric actuator 260
to move the bar 252 out of the groove 130 of the plug 100.
[0038] Referringto FIGS. 2 and 3, the radio frequency
antenna 280 is inserted in the shell 210. The radio fre-
quency antenna 280 can be engaged with the radio fre-
quency identification chip 160. When the rechargeable
battery 150 fails, the radio frequency identification reader
reads the radio frequency identification chip 160 to obtain
information about the security of the electronic seal 1.
[0039] Referring to FIGS. 1 and 2, in use of the elec-
tronic seal 1, the plug 100 is inserted through the latch
of the door. Then, the plug 100 is inserted into the socket
200 through the opening 211.

[0040] Referring to FIGS. 2 and 3, the plug 100 is in-
serted in the socket 200 so that the connector 140 of the
plug 100 is engaged with the connector 220 of the socket
200. Now, the rechargeable battery 150 of the plug 100
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provides a voltage which is transformed into a proper
voltage by the transformer unit 230. The control and com-
munication circuit 240 is electrically connected to the re-
chargeable battery 150 so that the control and commu-
nication circuit 240 receives electricity from the recharge-
able battery 150. The control and communication circuit
240 transmits the sealing command to actuate the elec-
tric actuator 260 to move the bar 252 of the locking unit
250 toward the groove 130 of the plug 100.

[0041] Now, the rechargeable battery 150 of the plug
100 provides electricity for actuating the electric actuator
260 to move the bar 252 into the groove 130 of the plug
100. When the bar 252 of the locking unit 250 is located
in the groove 130 of the plug 100, the control and com-
munication circuit 240 cuts electricity from the electric
actuator 260.

[0042] Now, to move the plug 100 out of the socket
200, the plug 100 must be moved in a direction extending
perpendicular to the axis of the bar 252. The bar 252
stands stress in compliance with high security. Therefore,
the state of locking cannot be interrupted unless the elec-
tric actuator 260 is actuated to move the bar 252 out of
the ring 251.

[0043] When the plug 100 is inserted and locked in the
socket 200, the plurality of electric contact points of the
connector 140 of the plug 100 are electrically connected
to the plurality of electric contact points of the connector
220 of the socket 200, and the radio frequency identifi-
cation chip 160 located in the plug 100 is therefore elec-
trically connected to the radio frequency antenna 280
located in the socket 200, thus forming a radio frequency
identification system to respond to radio frequency elec-
tromagnetic waves from the radio frequency identifica-
tion reader.

[0044] When the radio frequency antenna 280 re-
ceives radio frequency electromagnetic waves from the
radio frequency identification reader, the control and
communication circuit 240 receives the specific code
from the radio frequency identification chip 160 and, in
response to the radio frequency antenna 280, transmits
radio frequency electromagnetic waves corresponding
to the specific code of the radio frequency identification
chip 160. Moreover, the control and communication cir-
cuit 240 reads information about the security of the elec-
tronic seal 1 and information of the transportation of the
goods, and transmits radio frequency electromagnetic
waves corresponding to the information of the security
of the electronic seal 1 and the information about the
transportation of the goods to the radio frequency iden-
tification reader for inspection of the goods contained in
the container or the carriage of the bond truck.

[0045] When the plug 100 is engaged with the socket
200 to seal the latch of the container trailer truck or the
bond truck, the electronic seal 1 communicates the in-
formation about the security of the electronic seal 1 and
the information of the transportation of the goods with
the radio frequency identification reader, of a fixed type
or portable type, through the control and communication
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circuit 240 of the shell 210. Moreover, the electronic seal
1 communicates the specific code, the information of the
security of the electronic seal 1 and the information of
the transportation of the goods with the fixed or portable
radio frequency identification reader through the radio
frequency identification system contained therein.
[0046] When the electronic seal 1 is broken, some or
all of the wires 101, which connect the plug 100 to the
socket 200, are cut. At the moment when at least one of
the wires 101 is cut, the control and communication circuit
240 of the socket 200 detects and records the event of
achange in the voltage and the point of time of the event
in amemory 270. Even if the wires 101 are restored, the
event is recorded and transmitted to the radio frequency
identification reader. When at least one of the wires 101,
used as a power cable or a signal wire, is cut, the event
is recorded in the radio frequency identification chip 160.
Even if the wire 101 is restored, the event is recorded
and transmitted to the radio frequency identification read-
er. Therefore, the electronic seal 1 exhibits double func-
tions of breakage detection. Based on the event of
change in the voltage and the point of time of the event,
an inspector can determine whether to open and inspect
the container or the carriage of the bond truck. If some-
thing is found to be wrong with the container or the car-
riage as a result of the inspection, the place of the intru-
sion into the container or the carriage of the bond truck
can be traced based on the point of time of the event.
[0047] Iftherechargeable battery 150 runs out of elec-
tricity or the rechargeable battery 150 fails so that inspec-
tion cannot be conducted through the electronic seal 1,
there is another way for accessing to the specific code
of the radio frequency identification chip 160. Another
plug 100 can be engaged with the socket 200 to know
whether there are any events of change in the voltage
and, if any, the points of time of the events recorded in
the memory 270, thus determining whether the recharge-
able battery 150 has run out of electricity or the recharge-
able battery 150 has failed.

[0048] Referring to FIGS. 2 and 3, to prevent the re-
chargeable battery 150 from running out of electricity,
the electronic seal 1 may furtherinclude a displaying and
warning unit 290 provided on the shell 210. Based on the
working condition of the control and communication cir-
cuit 240, the displaying and warning unit 290 shows and
warns of the level of power leftin the rechargeable battery
150, the finish of the sealing, the communication frame-
work and the events of breakage. As the plug 100 is in-
serted in the socket 200, the control and communication
circuit 240 detects the level of power left in the recharge-
able battery 150, and shows a low battery on the display-
ing and warning unit 290.

[0049] If an inspector wants to inspect a container, a
fixed or portable radio frequency identification reader or
aremote control center transmits an encoded command.
The control and communication circuit 240 of the elec-
tronic seal receives and decodes the encoded command.
If there is a match for this command, the control and
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communication circuit 240 transmits an unsealing com-
mand to the security switch 270. Before disengaging the
plug 100 from the socket 200, the security switch 270 of
the electronic seal 1 is operated to determine the current
location of the electric actuator 260 and reverse the elec-
tric actuator 26 to pull the bar 252 of the locking unit 250
out of the ring 251 of the locking unit 250. Thus, the plug
100 can be moved out of the socket 200 safely without
causing any damage so that the electronic seal 1 can be
collected and reused.

[0050] Referring to FIGS. 6 and 7, there is shown an
electronic seal 1 in accordance with a second embodi-
ment of the present invention. The second embodiment
is identical to the first embodiment except two things. At
first, the socket 200 further includes a bundle 310 of
wires. The bundle 310 consists of power wires extending
from the plug 100 and signal wires extending from the
control and communication circuit 240 for transmitting
power and signals to the electronic seal extensive shell
300.

[0051] Secondly, the electronic seal 1 includes an ex-
tensive shell 300 in addition to the plug 100 and the socket
200. The extensive shell 300 includes a positioning and
communicating framework. The extensive shell 300 is
connected to the shell 210 of the socket 200 by a plurality
of screws 340 and connected to the shell 210 via the
bundle 310 of wires of the extensive shell 300. With the
positioning and communicating framework of the exten-
sive shell 300, the electronic seal 1 can be usedin diverse
and combinative communication.

[0052] A global positioning system ("GPS") element
320 is located in the extensive shell 300 for obtaining
GPS data and transferring the GPS data to the control
and communication circuit 240 of the shell 210 for filing
and application. Furthermore, there is provided a tele-
communication unit 330 located in the extensive shell
300 to transmit the information about the security of the
active electronic seal 1 and communicate the information
about the transportation of the goods through communi-
cation network packet protocols. The communication
network packet protocols can include GPRS, WDCDMA
and HSDPA for instanttelecommunication and exchange
of information through communication networks. The
GPS data can be transmitted through the telecommuni-
cation unit 330 for real-time reporting and displaying the
position of the electronic seal 1 for visual monitoring.
Moreover, a battery 350 can be located in the extensive
shell 300 for supplying electricity. Alternatively, the ex-
tensive shell 300 is connected to a power supply through
the bundle of wires 310 of the shell 210 of the socket 200.
[0053] Referring to FIG. 8, there is shown a method
for sealing a door of a container or a carriage of a bond
truck based on the electronic seal 1 in accordance with
athirdembodiment. Thereis a latch provided on the door.
The electronic seal 1 is inserted through the latch and
locked on the latch so that the container or carriage is
sealed.

[0054] In the method, at Step 110, the plug 100 is in-
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serted through the latch before it is engaged with the
socket 200.

[0055] Step 120, itis determined whether electricity is
cut from the control and communication circuit 240. If so,
the process goes to Step 130. Otherwise, the process
stays at Step 120.

[0056] At Step 130, as the provision of electricity from
the rechargeable battery 150 to the control and commu-
nication circuit 240 is interrupted, the control and com-
munication circuit 240 records this event of power failure
and the point of time of this event of power failure.
[0057] Thus, when the electronic seal 1 is broken or
accidentally disengaged from the latch, based on the
record of the event of power failure and the point of time
of the event of power failure, the container or carriage
can be inspected, and the location of the container or
carriage when the event of power failure occurs can be
traced.

[0058] AtStep 140, asaneventof powerfailure occurs,
the telecommunication module 320 reports the event of
power failure, the point of time of the event of power fail-
ure and even the coordinates of the container or carriage
when the event of power failure occurs to a predeter-
mined receiver. Thus, instant inspection can be conduct-
ed on the container or carriage.

[0059] As discussed above, the electronic seal 1 that
is broken or accidentally disengaged from the latch can
instantly be identified. Moreover, through the instant re-
port, the container or carriage can quickly be identified
and located so that instant inspection can be conducted
on the container or carriage.

[0060] The present invention has been described via
the detailed illustration of the embodiments. Those skilled
in the art can derive variations from the embodiments
without departing from the scope of the presentinvention.
Therefore, the embodiments shall not limit the scope of
the present invention defined in the claims.

Claims
1. An electronic seal including:
a plug including:

a groove defined therein near an end;

a connector inserted in the plug and formed
with a plurality of electric contact points;

a rechargeable battery connected to the
connector via wires; and

a radio frequency identification chip con-
nected to the connector through wires; and

a socket including:
a shell including an opening in which the

plug can be inserted into the shell and
locked to the socket;
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a connector for connection to the connector
of the plug;

a control and communication circuit for pro-
viding a sealing command, receiving an en-
coded command, decoding the encoded
command, checking the command, and
providing an unsealing command if there is
a match for the command, wherein the con-
trol and communication circuit further
records any event of breakage of the elec-
tronic seal and the point of time of the event
of breakage of the electronic seal and ac-
tively transmits the record of the event of
breakage of the electronic seal to a radio
frequency identification reader;

alocking unitincluding a ring and a bar hor-
izontally movable through the ring so that
the bar can be inserted in and moved out of
the groove of the plug; and

a radio frequency antenna located in the
shell for connection to the radio frequency
identification chip, wherein an externalradio
frequency identification reader can read in-
formation of security from the radio frequen-
cy identification chip when the rechargeable
battery fails.

The electronic seal in accordance with claim 1, fur-
ther including a displaying and warning unit located
on the shell for displaying and warning of a low bat-
tery, finished sealing, a communication framework
and breakage-detecting information, based on the
working condition of the control and communication
circuit.

The electronic seal in accordance with claim 1,
wherein as the plug is engaged with the socket, the
electric contact points of the connector of the plug
are in contact with the electric contact points of the
connector of the socket so that the radio frequency
identification chip of the plug is electrically connected
to the radio frequency antenna inserted in the shell
of the socket to respond to radio frequency electro-
magnetic waves from the external radio frequency
identification reader.

The electronic seal in accordance with claim 1,
wherein when the plug is broken or accidentally dis-
engaged so that the supply of electricity to the radio
frequency identification chip from the rechargeable
battery is interrupted, and the radio frequency iden-
tification chip records the event of power failure and
the point of time of the event of power failure.

The electronic seal in accordance with claim 1, fur-
ther including an extensive shell and a global posi-
tioning system elementlocated in the extensive shell
for transmitting positioning information to the control
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10.

and communication circuit shell for filing.

The electronic seal in accordance with claim 5, fur-
ther including a telecommunication unit inserted in
the extensive shell for actively transmitting security
information and communicating goods-related infor-
mation through telecommunication network packet
protocols.

The electronic seal in accordance with claim 6,
wherein the telecommunication network packet pro-
tocols include GPRS, WDCDMA and HSDPA.

The electronic seal in accordance with claim 6,
wherein the socket and the extensive shell can com-
municate with outside independently.

A method for sealing a door equipped with a latch,
the method including the steps of:

providing an electronic seal as set forth in claim
1 and inserting the plug into the socket through
the latch;

determining whether the supply of electricity
from the rechargeable battery to the control and
communication circuit is interrupted;

in an event of interruption of the supply of elec-
tricity from the rechargeable battery to the con-
trol and communication circuit, using the control
and communication circuit to record the event
and the point of time of the event.

The method in accordance with claim 9, further in-
cluding the step of providing a telecommunication
module to transmit the record to a predetermined
receiver.
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Step 110

\ the plug 100 is inserted through the buckle before
it is engaged with the socket 200

Step 120

it is determined
whether electricity is cut
from the control and
communication
circuit 240

Step 130
\ the control and communication circuit 240 records
this event of power failure and the point of time of

this event of power failure

B L
Step 140 the telecommunication module 320 reports the event of
\ power failure, the point of time of the event of power failure
and even the coordinates of the container or carriage when
the event of power failure occurs to a predetermined receiver

end

FIG. 8
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