
1  A LOCKING SEAL WITH TAMPER INDICATION AND
NOTIFICATION DEVICE  Field of the Invention [0001] The
present invention relates to a locking device having
features for indicating to  and notifying a user
whether a locking or security seal has been tampered
with. In  particular, the present invention relates to
locking device for locking or securing ocean
containers, truck trailers, freight cars, equipment
cabinets, switches etc. Background of the Invention
[0002] Locking or security seals are used to prevent
tampering with and unauthorized  entry to or operation
of various items. Examples of items on which locking
or security  seals are used are doors of ocean
containers, truck trailers, freight cars, equipment
cabinets, high-voltage switches etc. [00031 A typical
seal includes a metal bolt, or a flexible cable having
a head on one end  and a solid tip on the other end,
and a lock body for receiving one end of the metal
bolt  or a solid tip of the flexible cable. Once the
end of the metal bolt or solid tip of the  flexible
cable is inserted into the lock body, the metal bolt
or solid tip is retained and  restrained from removal
by a locking mechanism in the lock body. [0004] These
seals also provide an indication of unauthorized
attempts made to enter or  operate an item through
tampering with or defeating the seal. The indication
of any  tampering of the seals is normally through
visual observation of the seal. However, a
sophisticated interloper may easily gain entry by
cutting the seal and later reposition the  parts back
in such a way to make it appear that the seal has not
been tampered with.  Visually observing the seal thus
will fail to indicate the tampering of the seal.
[0005] In the US patent 5,127,687 referred to in FIG.
1, a tamper indicating seal 10 of  the type having a
bolt 14 retained in a lock body 16 is shown. The lock
body 16 is 



2  surrounded by a shroud 50 of frangible, brittle
material and provided with a grooved  outer surface 60
and flanged entrance way 57 for receiving and
surrounding the bolt end  18b, whereby the shroud 50
is easily fractured, thus providing visual indication
of  tampering. [0006] Any attempt to drive the lock
body 16 and a fragment of the shaft 18 out of the
bore 54 of the lock body 16 is prevented by
interference between shoulders 57c, 18c. A  further
determined attempt will fracture or crack the shroud
50 or flange 57. [0007] Due to the nature of the
material of the shroud 50, breakage or chipping may
occur from mishandling of the seal 10 instead of
unauthorized tampering. Furthermore, a  sophisticated
interloper is able to cut the bolt 14 and weld the
metal bolt 14 back without  causing any breakage to
the shroud 50. Visual inspection or observation may
not be able  to indicate any tampering since the
shroud 50 is intact. [0008] Therefore, there is a need
for an improvement on tamper indicating device that is
able to better indicate any tampering of the seal
despite sophisticated interloper's  attempts to undo
any indication of tampering as cited above. 3  Summary
of the Invention [0009] The present invention is a
locking device comprises: a lock body having a through
hole, the through hole having a first end and a
second end; a bolt member having a longitudinal bore
therethrough and an insertion end  which is inserted
into the through hole of the lock body; an identifying
means for transmitting a signal to indicate whether
the locking  device has been tampered with or
defeated; an actuating means for actuating the
identifying means when the bolt member is  



inserted into and secured within the through hole and
when the locking device has been  tampered with or
defeated; and a means within the lock body for
preventing removal of the inserted bolt member
therefrom. [0010] Accordingly, in one aspect, the
present invention provides a method of indicating
whether a locking device has been tampered with or
defeated, the method comprising:  providing a device
comprising: a lock body having a through hole, the
through hole having a first end and  a second end; a
bolt member having a longitudinal bore therethrough
and an insertion  end which is inserted into the
through hole of the lock body; an identifying means
for indicating whether the locking device has been
tampered with or defeated; an actuating means for
actuating the identifying means deactivating the
identifying means; and a means within the lock body
for preventing removal of the inserted bolt  member
therefrom. 4  Brief Description of the Drawings [0011]
A preferred embodiment of the present invention will
now be more fully  described, by way of example, with
reference to the drawings of which: [0012] FIG. 1
shows a tamper indicating seal of prior art US patent
US 5,127,687; [0013] FIG. 2 illustrates a cross
sectional view of the device in accordance with the
present invention in an unlocked position; [0014] FIG.
3 illustrates a cross sectional view of the device in
accordance with the  present invention in a locked
position; and 



[0015] FIG. 4 illustrates a cross sectional view of
the device in accordance with the  present invention
when the device is tampered. Detailed Description of
the Drawings [0016] A preferred embodiment of the
invention is described. In the following  description,
details are provided to describe the preferred
embodiment. It shall be  apparent to one skilled in
the art, however, that the invention may be practiced
without  such details. Some of these details may not
be described at length so as not to obscure  the
invention. [0017] The method and device in accordance
with the present invention is able to  indicate any
tampering to the device when the bolt is cut.
Furthermore, the device is able  to communicate with a
receiving party by notifying the party via Radio
Frequency  Identification (RFID) of any attempts of
tampering or violating the device. [0018] Referring to
FIG. 2, a cross sectional view of a device 100 in
accordance with the  present invention in an unlocked
position is shown. The device 100 comprises a bolt
member 110 having a headed end 130 and an insertion
end 140, and a receiving member 5  120 for receiving
the insertion end 130 of the bolt member 110. The bolt
member 110  comprises an elongated shaft carrying an
enlarged metal head at the headed end 130. The  insert
end 140 of the bolt member 110 has a plurality of
circumferential grooves 162  formed thereon. [0019]
The bolt member 110 also has a longitudinal bore 150
therethrough and a  retaining pin 160 disposed
longitudinally within the longitudinal bore 150. The
longitudinal bore 150 has a first end 180 and a second
end 190, which communicate with  the insertion end 130
and the headed end 140 of the bolt member 110
respectively. A  resilient means 170 is disposed
within the longitudinal bore 150 for biasing the
retaining  pin 160 axially out of the longitudinal
bore 150. In the embodiment shown, the resilient  



means 170 is disposed at the first end 180 of the
longitudinal bore 150. The resilient  means can be a
helical spring. [0020] The retaining pin 160 comprises
a terminal end 195 disposed at the second end  190 of
the longitudinal bore 150 and an engagement end 185
disposed at the first end of  the longitudinal bore
150. The terminal end 195 prevents the retaining pin
160 from  being displaced out of the longitudinal bore
150 through the first end 180. In the event  that the
retaining pin 160 breaks at a region between its both
ends, the retaining pin 160  will be displaced out of
the longitudinal bore 150 through the first end 180.
[0021] The terminal end 195 is having a diameter
greater than the diameter of the  longitudinal bore
150 at the second end 190. As such, while the
resilient means 170 is  biasing the retaining pin 160
axially out of the longitudinal bore through the first
end  180, the terminal end 195 prevents the axial
displacement of the retaining pin 160. [0022] The
receiving member 120 comprises a housing 122 having a
first cavity 124 and  a second cavity 123 adjacent to
the first cavity 124. The housing 122 has an inlet 142
through which the inserting end 130 of the bolt member
110 is inserted. The inlet 142  communicates with the
first cavity 124. A lock body 125 for retaining the
bolt member  110 is fixedly disposed within the first
cavity 124. An identifying means 135 is fixedly
disposed within the second cavity 123. 6  [0023] In
the embodiment shown, the lock body 125 is a tubular
metallic body having a  through hole 145 along its
longitudinal axis. The first end of the through hole
145  communicates with the inlet 142 of the housing
122 and the second end of the through  hole 145
receives part of the actuating means 115. At least one
cylindrical groove 148 is  formed on the through hole
145. The diameter of insertion end 130 of the bolt
member  110 corresponds with the diameter of the inlet
142 of the housing and the diameter of the  through
hole 145. 



[0024] A locking, C or spring ring is placed in either
the circumferential groove 162 of  the bolt member 110
or the cylindrical groove 148 of the through hole 145.
Upon  insertion of the insertion end 130 of the bolt
member 110 into the through hole 145, the  ring is
seated (not shown in FIG. 2 but in FIG. 3) in both the
circumferential groove 162  and the cylindrical groove
148, thereby preventing the withdrawal of the bolt
member  110 out of the lock body 125. [0025] In the
embodiment shown, the identifying means 135 is a
passive Radio  Frequency Identification (RFID) tag or
transponder. The RFID tag receives and responds  to
radio frequency queries from an RFID transceiver (not
shown in drawings). The  passive RFID tag requires no
internal power source. The identifying means 135 can
also  be an active RFID tag that is able to transmit a
signal to a transceiver in the event that an  attempt
to violate the device is detected. [0026] In a
preferred embodiment shown in FIG. 2 and FIG. 3, the
passive RFID tag 135  has a pair of contacts 117,
which when in contact with each other, indicating to a
transceiver (not shown in drawings) that the device
100 is in a locked position. When the  pair of
contacts 117 is not in contact with each other, no
signal will be received by the  transceiver, thereby
indicating that the device 100 is in an unlocked
position or that the  device 100 has been tampered
with or defeated. [0027] In the unlocked position
according to FIG. 2, the actuating means 115 has a
first  portion 154 slidably disposed within the
through hole 145 of the lock body 125 and a 7  second
portion 156 having a flange 147 out of the lock body
125. The diameter of the  first portion 154 is smaller
than the diameter of the second portion 156, thereby
creating  a circumferential step 158 between both
portions. The circumferential step 158 prevents  the
second portion 156 of the actuating means 115 from
being displaced into the lock  body 125. The flange
147 is in contact with one of a pair of contacts 117
of the  



identifying means 135. The second portion 156 of the
actuating means 115 is slidably  disposed within the
second cavity 123 in the unlocked position. [0028] One
of the contacts 117 that is in contact with the flange
147 retains the actuating  means 115 in its unlocked
position, thereby retaining the first end 154 of the
actuating  means 115 within the through hole 145 and
preventing the actuating means 115 from  sliding out
of the through hole 145. The pair of contacts 117 is
flexible and made of  electrically conducting
materials. In the unlocked position, the pair of
contacts 117 are  parallel to each other and do not
come into contact with each other. [0029] When a
transceiver is placed within a predetermined distance
from the device  100, no signal from the identifying
means 135 is received by the transceiver, thereby
indicating that the device 100 is in an unlocked
position. [0030] To lock the device 100, the inserting
end 130 of the bolt member 110 is inserted  into the
lock body 125 through the inlet 142. Referring to FIG.
3, a cross sectional view  of the device 100 in
accordance with the present invention in a locked
position is shown.  [0031] In the embodiment shown, a
locking, C or spring ring 310 is seated in both the
circumferential groove 162 and the cylindrical groove
148, thereby preventing the  withdrawal of the bolt
member 110 out of the lock body 125. The diameter of
the  inserting end 130 of the bolt member 110 being
smaller than the longitudinal diameter of  the bolt
member 110 prevents the bolt member 110 from being
inserted entirely into the  lock body 125. [0032] As
the bolt member 110 is inserted into the lock body
125, the inserting end 130  of the bolt member 110
comes into contact with the first portion 154 of the
actuating 8  means 1 15. The actuating means 115 is
also pushed for a predetermined distance by the
inserting end 130 of the bolt member 110, such that
the flange 147 actuates the pair of  contacts 117 by
bending one of the contacts 117 to come into contact
with the other  



contact 117. [0033] As the bolt member 110 remains
retained or locked within the lock body 125, the  pair
of contacts 117 remains in contact, indicating that
the device 100 is in the locked  position. When a
transceiver is placed within a predetermined distance
from the device  100, a positive signal from the
actuated identifying means 135 is received by the
transceiver to indicate that the device 100 is in the
locked position. [0034] Referring to FIG. 4, a cross
sectional view of the device 100 is shown in
accordance with the present invention when the locked
device 100 is tampered or  defeated. In FIG. 4, as the
bolt member 110 is cut at the region out of the lock
body 125,  the retaining pin 160 within the bolt
member 100 is also cut. The resilient means 170  thus
biases the retaining pin 160 axially out of the
longitudinal bore 150, thereby  dislodging the
actuating means 115. [0035] The engagement end 185 of
the retaining pin 160 pushes the actuating means 115
and dislodges the actuating means 115 from its locked
position. The actuating means 115  therefore
deactivates the identifying means 135. The flange 147
of the actuating means  115 thus stops acting on one
of the contacts 117, which was initially in contact
with each  other in the locked position. The pair of
contacts 117 returns to its original parallel form
and loses contact with each other, thereby resulting
in the identifying means 135  indicating that the
device 100 is in an unlocked position. [0036] The
identifying means 135 indicates that the device is in
an unlocked position  although the insertion end 130
of the bolt member 110 retaining within the receiving
member 120 indicates otherwise. When a transceiver is
placed within a predetermined  distance from the
device 100, no signal will be received to the
transceiver. If the  transceiver is not receiving any
signal and the insertion end 130 of the bolt member
110 9  is retained within the lock body 125, it is
determined that the device 100 has been  



tampered with or defeated. [0037] For an identifying
means 115 that is an active RFID tag, a positive
signal is  transmitted to a transceiver to indicate
that a violation of the device is detected. [0038] It
will be appreciated that although one preferred
embodiment has been described  in detail, various
modifications and improvements can be made by a person
skilled in the  art without departing from the scope
of the present invention. Claims  1. A locking device
comprises: a lock body having a through hole, the
through hole having a first end and a  second end; a
bolt member having a longitudinal bore there through
and an insertion end  which is inserted into the
through hole of the lock body; an engagement end
emerges out  of said longitudinal bore at said
insertion end when said bolt member is broken or cut;
an identifying means disposed near the second end of
said through hole, which is  capable of indicating
wirelessly  or contactlessly whether the locking
device has been  tampered with or defeated; an
actuating means disposed at the second end of said
through hole, which  actuates the identifying means
when the bolt member is inserted into and secured
within  the through hole and when the locking device
has been tampered with or defeated; and a means within
the lock body for preventing removal of the inserted
bolt member  therefrom. 2. The device of claim 1,
wherein the bolt member is further having a retaining
pin  with an engagement end disposed within the
longitudinal bore and a resilient means for  biasing
the retaining pin axially out of the longitudinal
bore. 3. The device of claim 1, wherein the device
further comprises a receiving member  having a
housing, the housing having an inlet which
communicates with the first end of  



the through hole. 4., The device of claim 3, wherein
the housing is having a first cavity; and a second
cavity adjacent to the first cavity. 5. The device of
claim 4, wherein the lock body for retaining the bolt
member is  fixedly disposed. within the first cavity.
6. The device of claim 4, wherein the identifying
means is disposed within the  second cavity. AMENDED
SHEET  IPEAIAU li  7. The device of claim 4, wherein
part of the actuating means is received into the
second end of the through hole. 8. The device of claim
1, wherein the identifying means comprises a pair of
contacts, 9. The device of claim 8, wherein the
actuating means is having a flange in contact  with
one of the pair of contacts when the locking device
has not been tampered with. 10. The device of claim 9,
wherein the insertion end of the bolt member comes
into  contact with the actuating means and pushes the
actuating means for a predetermined  distance such
that the flange actuates the pair of contacts by
bending one of the pair of  contacts to come into
contact with the other one of the pair of contacts,
when the device  is in a locked position. 11. The
device of claim 9, wherein the engagement end of the
retaining pin in the  bolt member is displaced by the
resilient means, when the bolt member is broken or
cut,  to dislodge the actuating means from its locked
position, thereby the flange of said  actuating means
stays out of contact with any one of the pair of
contacts and hence the  pair of contacts is not in
contact with each other. 



12. The device of claim 10, wherein a positive signal
from the identifying means is  received by a
transceiver when said transceiver transmits a
predetermined signal to said  identifying means and
when the pair of contacts is in contact with each
other, the  positive signal indicating that the device
is in a locked position. 13. The device of claim 11,
wherein no signal from the identifying means is
received  by a transceiver when said transceiver
transmits a predetermined signal to said  identifying
means and when the pair of contacts is not in contact
with each other. AMENDED SHEET  IPEA/AU 12  14. The
device of claim 8, wherein the pair of contacts is not
in contact with each  other when the insertion end of
the bolt member has not been inserted into the lock
body  of the device. 15. The device of claim 14,
wherein the pair of contacts is made of flexible and
electrically conducting materials. 16. The device of
claim 1, wherein the identifying means is a Radio
Frequency  Identification (RFID) tag or transponder.
17. The device of claim 2, wherein the resilient means
is a helical spring. 18. A method of indicating
whether a locking device has been tampered with or
defeated, the method comprising: providing a device
comprising: a lock body having a through hole, the
through hole having a first end and  a second end; a
bolt member having a longitudinal bore theretbrough
and an insertion  end which is inserted into the
through hole of the lock body; an engagement end
emerges  out of said longitudinal bore at said
insertion end when said bolt member is broken or  



cut; an identifying means disposed near the second end
of said through hole,  which is capable of indicating
wirelessly or contactlessly whether the locking device
has  been tampered with or defeated; an actuating
means disposed at the second end of said through hole,
which actuates the identifying means when. the bolt
member is inserted into and secured  within the
through hole and when the locking device has been
tampered with or defeated;  and a means within the
lock body for preventing removal of the inserted bolt
member therefrom. AMENDED SHEET  IPENAU 13  19. The
method of claim 18, wherein the method further
comprising providing a  retaining pin with an
engagement end disposed within the longitudinal bore
and a  resilient means for biasing the retaining pin
axially out of the longitudinal bore. .20. The method
of claim 18, wherein the method further comprising
inserting the  bolt member into the lock body, thereby
actuating the identifying means. 21. The method of
claim 20, wherein the method further comprising
activating a  transceiver to transmit a predetermined
signal to said identifying means for indication of
the device having been tampered with or defeated. 22.
The method of claim 21, wherein the method further
comprising the transceiver  receiving a positive
signal from the identifying means, the positive signal
indicating that  the device is in a locked position.
23. The method of claim 21, wherein the method further
comprising the transceiver  not receiving a signal
from the identifying means, indicating that the device
is in an  



unlocked position or the device has been tampered with
or defeated. 24. The method of claim 23, wherein the
method further comprising determining that  the device
has been tampered with or defeated when the
identifying means indicates that  the device is in an
unlocked position and the insertion end of the bolt
member is retained  within the lock body. 25. The
method of claim 19, wherein the resilient means biases
the retaining pin  axially out of the longitudinal
bore, thereby dislodging the actuating means and
deactivating the identifying means, when the bolt
member and the retaining pin are out.  AMENDED SHEET
IPEAIAU 14  A LOCKING SEAL WITH TAMPER INDICATION AND
NOTIFICATION DEVICE  Abstract [0001] A locking device
comprising a lock body having a through hole, a bolt
member  having a longitudinal bore therethrough and an
insertion end which is inserted into the  through hole
of the lock body. The bolt member is further having a
retaining pin  disposed within the longitudinal bore
and a resilient means for biasing the retaining pin
axially out of the longitudinal bore. When the bolt
member is inserted into the lock body,  a means within
the lock body prevents the removal of the inserted
bolt member  therefrom, and engages an actuating means
to actuate an identifying means. The  identifying
means transmits a signal to indicate whether the
locking device has been  tampered with or defeated. If
the bolt member is cut, the retaining pin is displaced
out of  the longitudinal bore and dislodges the
actuating means resulting in the identifying  means
indicating that the locking device has been tampered
with or defeated. [0002] FIG. 2 accompanies the
abstract. 




