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(67)  An engagement lock for a container that com-
prises a string which comprises a metal core such as a
metal wire. The metal core is coated by a flexible insu-
lating material, the string defines a first end portion and
a second end portion located opposite the first end por-
tion. The engagement lock for a container further a hous-
ing which comprises a first opening for receiving the first
end portion of the string and a second opening for re-
ceiving the second end portion of the string and the hous-
ing further includes a cavity for accessing the first end
portion of the string within the housing. The engagement
lock for a container further comprises an arresting part

to be received into the cavity of the housing, and finally,
the engagement lock for a container further comprises a
communication unit accommodated within the housing
or on the arresting part. The arresting part includes a first
element of electrically conducive material for penetrating
the flexible insulating material of the first end portion of
the string, arresting the first end portion of the string rel-
ative to the housing and establishing an electrical con-
nection between the communication unit and the metal
core of the first end portion of the string.
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Description

[0001] The presentinvention relatestoanengagement
lock for a container, a housing for an engagement lock
for a container, an arresting part for being received in a
cavity, a communication unit and a method of operating
an engagement lock for a container.

Background

[0002] The presentinventionrelatestoanengagement
lock for a container having a pair of locking rings or locking
eyelets. Engagement locks are typically used in the ship-
ping industry for preventing unauthorised opening of the
container. One type of engagement lock is described in
US 2003/0075933. This type of engagement lock has a
housing and a pull absorbing string. The string is intended
to form a loop through the locking rings and the opposing
end portions of the string should subsequently be per-
manently arrested in the housing. Once locked, the lock-
ing rings are joined together and the container cannot be
opened unless the engagement lock has been broken.
Such engagement locks are also known as seals.
[0003] According to the authorised opening of the en-
gagement lock known in the art, the engagement lock is
opened by cutting the string by means of a wire cutter,
or a strong pair of scissors or shears. The engagement
lock is thereafter unusable. Since each engagement lock
has a unique identification number, any attempt to open
the engagement lock and thereafter replace the engage-
ment lock with a new one will be detected.

[0004] A thief or a person having fraudulent thoughts,
e.g. of transporting non legal goods in a container will
not use the authorised opening referred to above, since
this person does not want the opening and the subse-
quent closing of the container and the opening and the
subsequent closing of the engagement lock to be re-
vealed later on during inspection of the engagementlock.
A thief or a fraudulent person attempting to transport non
legal goods, e.g. drugs, etc in the container will attempt
to break the engagement lock and store his "goods" in
the container prior to - if at all possible - locking the con-
tainer again. This person does not want the theft of goods
or the addition or replacement of goods to be revealed,
e.g. by visible crack or other hammering or drilling traces,
later on by customs officers or other persons inspecting
the engagement lock. Any cracks or marks on the en-
gagement lock which may indicate that an unauthorised
opening has taken place may thus alert customs officers
orother persons which may then perform a more in-depth
analysis of the content of the container.

[0005] It may however be difficult for customs officers
or other persons inspecting the engagement lock to de-
termine whether the lock has been tampered with in case
the engagement lock after tampering is left after without
any major traces on the engagement lock. Any minor
marks on the engagement lock may possibly be over-
looked by customs officers or other persons inspecting
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the engagement lock. There is thus a need for technol-
ogies for providing additional indications that a tampering
has taken place.

[0006] US 7 878 561 B2 shows a seal device having
an attachment device which may be joined to a connec-
tion device and thereby provide an electrical contact.
[0007] WO2007/059161 A1 relates to an electronic
tamper evident seal including an integrated circuit for im-
pedance through a shackle.

[0008] WO 2009/048516 A2 relates to an electronic
security bolt seal which transmits a tamper condition. The
bolt being arranged for completing an electronic circuit.
[0009] WO 2011/008871 A1 relates to a security seal
including an electrical circuit which is in electrical com-
munication with a first shaft.

[0010] WO 03/042959 A1 relates to a method and ap-
paratus for providing container security with a tag. The
device includes a bolt which passes through spaced coils
generating a magnetic field.

[0011] WO 2005/094172 A2 relates to a monitorable
locking assembly. The assembly includes a sealing wire
including a conductor forming an electrical circuit, the
integrity of which is monitored.

[0012] WO 2006/095331 A2 relates to a smart contain-
er monitoring system. The system includes an electronic
seal wire.

[0013] WO 2006/048872 A2 relates to aremotely mon-
itorable electronic locking device including a locking el-
ement arranged to engage one end of a conductive loop.
[0014] WO 2004/021299 A1 relates to a smart contain-
er monitoring system including an electronic seal and a
wireless communicator operable to wirelessly transmit
information regarding the status of an electronic seal.
[0015] All of the above documents are hereby incor-
porated by reference.

[0016] It has recently been discovered that there is a
risk that a skilled unauthorised person may be able to
open the engagement lock and subsequently close it
without the engagement lock breaking and while main-
taining the integrity of the electrical circuit. It is therefore
an object of the presentinvention to provide technologies
forinterrupting the electrical circuit when the engagement
lock has been broken.

[0017] Itis a feature according to the present invention
that the engagement lock is securely arrested and at the
same time that a well defined electronic circuit is estab-
lished.

Summary of the invention

[0018] The above need and object together with nu-
merous other needs and objects, which will be evident
from the below detailed description of a preferred em-
bodiment of the module according to the present inven-
tion, are according to a first aspect of the present inven-
tion obtained by an engagement lock for a container, the
engagement lock comprising:
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a string comprising a metal core such as a metal
wire, the metal core being coated by a flexible insu-
lating material, the string defining a first end portion
and a second end portion located opposite the first
end portion,

a housing comprising a first opening for receiving
the first end portion of the string and a second open-
ing for receiving the second end portion of the string,
the housing further including a cavity for accessing
the first end portion of the string within the housing,
an arresting part for being received into the cavity of
the housing, and

a communication unit accommodated within the
housing or on the arresting part,

the arresting part including a first element of electrically
conductive material for penetrating the flexible insulating
material of the first end portion of the string, arresting the
first end portion of the string relative to the housing and
establishing an electrical connection between the com-
munication unit and the metal core of the first end portion
of the string.

[0019] The above engagement lock is intended to be
used for locking the doors of containers by securing the
locking rings of the container door by means of the string.
The word container should however be construed broad-
ly since it is evident that the present engagement lock
may be used for other purposes than container doors
such as e.g. for securing tank-truck valves, truck trailers,
rail wagons, box doors, gates, money bags etc. By using
strings of different lengths, a series of locking rings may
be locked simultaneous and locking rings located at awk-
ward positions may be achieved.

[0020] The metal core of the string is preferably a flex-
ible steel wire which should be sufficiently flexible for al-
lowing the elements to engage and arrest the string. The
wire is coated by a flexible insulating material which pre-
vents any electrical conduction between the string and
any conductive body outside the engagement lock. The
flexible insulating material should however be sufficiently
soft so that the first and second elements may pierce and
penetrate the flexible insulation material and establish
an electrical connection with the metal core. The ele-
ments should define a needle or knife sufficiently rigid
for both penetrating the flexible insulating material and
arresting the string. The string has two ends, and the
length of string adjacent the respective ends is designat-
edthefirstand second end parts, respectively. The cross-
section of the string is preferably square or alternatively
another non-circular cross-section such as elliptical in
order for the first element to be able to penetrate the
string at a well-defined flat position of the string.

[0021] The housing is typically made of metal or rigid
plastics. The first and second openings are typically lo-
cated adjacent each other. The openings should have a
circumference corresponding to the circumference of the
string such that when the first and second end portions
of the string are inserted into its respective opening, it
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should not be possible to manipulate the engagement
lock by inserting a tool in-between the string and the
opening. The first and second openings typically lead to
respective channels within the housing. Further, by using
a string having a non circular cross-section (typically
square) together with an opening having a corresponding
cross section (typically square), the string cannot be spun
around its own axis as would be the case if the cross
section of the string was circular. By spining the string
around its own axis, either as a deliberate attempt of ta-
pering with the engagement lock or as an occasional
eventduring the transport or handling of the engagement
lock, the arresting of the string may fail.

[0022] The cavity of the housing allows the first end
portion of the string to be accessed once the first end
portion of the string has been inserted into the first open-
ing. The cavity typically intersecting the channel corre-
sponding with the first opening. The arresting part may
be fitted into the cavity or the arresting part may be pro-
vided as a loose accessory for being fitted by the user.
When the arresting part is inserted into the cavity, it es-
tablishes a first position in which the first end part of the
string may be inserted into the first opening of the housing
and pushed past the cavity. The arresting part may then
establish a second position, typically by pushing the ar-
resting part further into the cavity. In the second position,
the first element penetrates the flexible insulation mate-
rial of the string, thereby arresting the first end part of the
string relative to the housing. The term arresting should
be interpreted to mean that the string is permanently fixed
relative to the housing in the sense that the release of
the string, and thereby the opening of the container or
the like, will require forceful actions against the engage-
ment lock such as e.g. cutting the string by means of a
wire cutter or the like.

[0023] The communication unit is typically located
within the housing, but it may alternatively be located on
the arresting part. When the arresting part is inserted into
the cavity and the second position is established, i.e.
when the string is permanently fixed relative to the hous-
ing by the first element, the communication unit estab-
lishes an electrical connection via the first element to the
metal core of the string and back to the communication
unit. The communication unit is capable of monitoring
whether or not the string is intact by sending an electrical
current through the metal core of the string. In case the
string has been tampered with, the electrical circuit
through the string will be interrupted and the communi-
cation unit may establish that tampering has taken place.
The communication unit may further be capable of com-
municating the information that tampering has taken
place. The communication may in its simplest form be a
visual indicator.

[0024] According to a further embodiment according
to the first aspect, the arresting part includes a handle
having a predetermined breaking point adapted to break
off when exposed to an excessive force once the first
end portion of the string has been arrested relative to the
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housing. When the user has placed the arresting part in
the second position in the cavity, i.e. arrested the first
end part of the string relative to the housing, the user
should not easily be able to move the arresting part back
to the first position and thereby release the string again.
In order to prevent this, the arresting part may include a
handle which in the second position is visible outside the
cavity, but which breaks off when an excessive force is
applied. A fraudulent person trying to pull the arresting
part away will just break off the handle. Thereafter, the
remaining arresting part will be permanently hidden with-
in the cavity, and it will be evident that tampering has
taken place. The predetermined breaking point may be
aportion of the arresting part which is deliberately weaker
and which will withstand the forces applied during pierc-
ing when the arresting partis moved from the first position
to the second position, but which will break when greater
force is applied, i.e. when leveraged tools such as screw-
drivers or pliers are used to forcefully move the handle.
[0025] According to a further embodiment according
to the first aspect, the second end portion of the string is
electrically connected to the communication unit. The
second end portion of the string may be permanently
connected to the communication unit by means of e.g.
soldering or welding. In this way, the string will be con-
nected to the housing already when shipped to the user
and there is thus no risk that the string will be lost.
[0026] According to a further embodiment according
to the first aspect, the arresting part includes a second
element of electrically conductive material for penetrating
the plastic coating of the second end portion of the string,
arresting the second end portion within the housing and
establishing an electrical connection between the com-
munication unit and the metal core of the second end
portion of the string. Typically, however, the string is a
loose accessory. In this way, the first end portion of the
string is arrested as described above. Simultaneously,
the second end portion of the string is arrested by a sec-
ond element which is identical to the first end portion.
The second element s electrically connected to the com-
munication unit in order to establish a closed circuit
through the string when the arresting part is moved to
the second position.

[0027] According to a further embodiment according
to the first aspect, the housing comprises a third opening
opposite the first opening for establishing a first pass
through within the housing between the first opening and
the third opening for allowing the first end portion of the
string to at least partially extend outside the housing. In
this way, the firstend portion of the string may be adjusted
according to the distance between the locking rings such
that a close fit is achieved. Any excessive lengths of the
first end portion may be cut off by using a wire cutter.
[0028] According to a further embodiment according
to the first aspect, the second opening comprise a nipping
area for securing the second end portion of the string. It
may be difficult to keep the second end portion of the
string in the correct position within the housing. In order
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to keep the second end portion at the correct position
while inserting the first end portion and moving the ar-
resting part from the second position to the first position,
the second end portion may be held in place by a locking
device such as a one way roller. In this way it may be
avoided that the arresting part is moved to the second
position while the second end portion of the string has
not passed the cavity of the housing.

[0029] According to a further embodiment according
tothefirstaspect, the housing comprises afourth opening
opposite the second opening for establishing a second
pass through within the housing between the second
opening and the fourth opening for allowing the second
end portion of the string to at least partially extend outside
the housing. Alternatively, both the first and second end
portions may be allowed to extend through the housing
such that by pulling both of the end portions, a close fit
may be achieved.

[0030] According to a further embodiment according
to the first aspect, the communication unit comprises a
wireless communication unit, such as an RFID tag. Pref-
erably, the communication unit may communicate with
an external reader by wireless communication. Most pref-
erably, an RFID tag is used. The RFID tag may also be
used for providing energy to the communication unit. In
this way, the information whether the engagement lock
has been tampered with or not may be transmitted by
wireless communication.

[0031] According to a further embodiment according
to the first aspect, the housing is at least partially made
of a transparent plastic material. By using transparent
plastic material at least adjacent the cavity, the integrity
of the engagement lock may easily be inspected.
[0032] According to a further embodiment according
to the first aspect, the arresting part is permanently fitted
within the cavity or alternatively the arresting part being
removable. In order to prevent loss of the arresting part,
the arresting part may be permanently fitted within the
cavity. The arresting part is then provided to the user in
the first position. Once the first and second end potions
of the string have been inserted into the respective open-
ing, the arresting part is moved to the second position.
Alternatively, the arresting part is delivered separately.
Then, the first position may be defined when the arresting
part is located completely outside the cavity, i.e. firstand
second end portions of the string may be inserted into
the respective opening before the arresting part is intro-
duced into the cavity. Subsequently the arresting part is
introduced into the cavity and moved to the second po-
sition in order to arrest the string relative to the housing.
[0033] According to a further embodiment according
to the first aspect, the flexible insulating material com-
prises a polymeric material such as ptastics. Preferably,
a soft plastic material is used. In this way, the flexible
insulating material may be easily penetrated by the pierc-
ing units while still allowing insulation capabilities to be
maintained in the non penetrated areas of the string.
[0034] According to a further embodiment according
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to the first aspect, the arresting partincludes an arresting
section for interlocking with the cavity of the housing once
the first end portion of the string has been arrested rela-
tive to the housing, the arresting section preferably com-
prising a snap-fit. A snap fit, such as a sloped section of
the arresting part, may be used in order to prevent an
easy removal of the arresting part once the second po-
sition has been established and the elements have ar-
rested the string and established an electrical connection
with the metal core of the string.

[0035] According to a further embodiment according
to the first aspect, the communication unit establishes a
locked state when an electrical circuit is established from
the communication unit via the first element of the arrest-
ing part and the metal core and back to the communica-
tion unit, and, a tampered state when the electrical circuit
is or has been interrupted. The communication unit may
include a memory which has two states, namely a locked
state which is established once the second position has
been established and the first element have arrested the
string and established electrical connection with the met-
al core of the string, and, a tampered state which is es-
tablished in case the electrical circuit from the commu-
nication unit via the first element of the arresting part and
the metal core and back to the communication unit is
broken for whatever reason. The state may be commu-
nicate to the user, customs officer or other person by
using a reader unit. A further non-enabled state may be
established before the arresting part enters the second
portion.

[0036] The above need and object together with nu-
merous other needs and objects, which will be evident
from the below detailed description of a preferred em-
bodiment of the module according to the present inven-
tion, are according to a second aspect of the invention
obtained by a housing for an engagement lock for a con-
tainer, an arresting part for being received into a cavity
and a communication unit, the engagement lock further
including a string comprising a metal core such as a metal
wire, the metal core being coated by a flexible insulating
material, the string defining a first end portion and a sec-
ond end portion located opposite the first end portion,
the housing comprising a first opening for receiving the
first end portion of the string and a second opening for
receiving the second end portion of the string, the com-
munication unit being accommodated within the housing
or on the arresting part, the arresting part including a first
element of electrically conductive material for penetrating
the flexible insulating material of the first end portion of
the string, arresting the first end portion of the string rel-
ative to the housing and establishing an connection be-
tween the communication unit and the metal core of the
first end portion of the string. It is evident that the housing
according to the second aspect may be used together
with the engagement lock according to the first aspect,
or, as a retrofit for older engagement locks.

[0037] The above need and object together with nu-
merous other needs and objects, which will be evident
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from the below detailed description of a preferred em-
bodiment of the module according to the present inven-
tion, are according to a third aspect of the present inven-
tion obtained by a method of operating an engagement
lock for a container, the engagement lock comprising:

a string comprising a metal core such as a metal
wire, the metal core being coated by a flexible insu-
lating material, the string defining a first end portion
and a second end portion located opposite the first
end portion,

a housing comprising a first opening and a second
opening, the housing further including a cavity for
accessing the first end portion of the string within the
housing,

an arresting part, the arresting part including a first
element of electrically conductive material, and

a communication unit accommodated within the
housing or on the arresting part,

the method comprising the steps of:

inserting the first end portion of the string into
the first opening,

inserting the second end portion of the string
into the second opening, and

inserting the arresting part into the cavity of the
housing, thereby penetrating the flexible insu-
lating material of the first end portion of the
string, arresting the first end portion of the string
relative to the housing and establishing an elec-
trical connection from the communication unit
via the first element to the metal core of the first
end portion of the string.

[0038] It is evident that the method according to the
second aspect may be used together with the engage-
ment lock according to the first aspect or the housing
according to the second aspect.

Brief description of the drawings
[0039]

Fig 1A-F is a series of views illustrating the locking
operation and functional principle of a first embodi-
ment of an engagement lock according to the present
invention.

Fig 2A-F is a series of views illustrating the locking
operation and functional principle of a second em-
bodiment of an engagement lock according to the
present invention.

Fig 3A-F is a series of views illustrating the locking
operation and functional principle of a third embod-
iment of an engagement lock according to the
present invention.

Fig 4A-F is a series of views illustrating the locking
operation and functional principle of a fourth embod-
iment of an engagement lock according to the
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present invention.

Fig 5A-F is a series of different views of the arresting
part and RFID tag.

Fig 6A-Cis a series of views illustrating an alternative
embodiment of an arresting part.

Fig 7A-C is a series of views illustrating yet an alter-
native embodiment of an arresting part.

Detailed description of the drawings

[0040] Fig 1A shows a perspective view of an engage-
ment lock 10 according to the present invention. The en-
gagement lock comprises a string 12 and a housing 14.
The string 12 defines a first end portion 20 and an oppo-
site second end portion 22. The string 12 comprises a
core comprising a metal wire 16 and an insulating coating
comprising a flexible plastic coating 18. The string 12
defines a square cross-section which will be discussed
below. It is contemplated that other non-circular cross-
sections, such as an elliptical cross-section, of the string
12 may have similar advantages as a square cross-sec-
tion. The string 12 is inserted through a pair of locking
rings 24 of a container (not shown), typically a freight
container. The locking rings 24 are arranged such that
the container cannot be opened when the locking rings
24 are adjacent each other, typically the locking rings 24
are each located on opposite double doors (not shown),
orone of the locking rings may be located on an operating
handle (not shown) of the container door and the other
locking ring may be located on the container door (not
shown).

[0041] The housing 14 is made of a rigid polymeric
material such as alternatively a metal material such as
aluminium, iron, zinc or similar corrosion resistant metals.
The housing 14 comprises a first opening 26 and an ad-
jacent second opening 28 adapted for receiving the first
end portion 20 and the second end portion 22, respec-
tively, of the string 12. The openings 26, 28 define a
square cross-section. In this way the string 12, once the
end portions 20, 22 have been inserted into the respec-
tive openings 26, 28, cannot be spun around its own axis
as would be the case if the cross-section of the string 12
was circular. Further, a square cross-section forms a
well-defined flat surface for the arresting of the string
which will be discussed in detail below. The first and sec-
ond openings 26, 28 communicate with respective first
and second channels 30, 32 within the housing 14. The
first channel 30 further communicate with a third opening
34 opposite the first opening 26, whereas the second
channel 32 defines a closed channel, i.e. ends in a wall.
The upper housing part 14a located adjacent the firstand
second openings 26, 28, is in the present embodiment
opaque, whereas the lower housing part 14b located ad-
jacent the third opening is transparent. This allows for a
visual inspection of the lower housing part 14b.

[0042] The intersection between the upper housing
part 14a and the lower housing part 14b defines a cavity
36 which allows access to the first and second channels
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30, 32. The cavity comprises an arresting part 38 which
will be explained in more detail below. The arresting part
38 defines a handle 40. Adjacent the cavity 36, a wireless
communication unit in the form of an RFID tag 42 is lo-
cated.

[0043] Fig 1B shows a perspective view of the engage-
ment lock 10 according to the present invention before
the engagement lock 10 has been arrested. The first end
portion 20 of the string 12 has now been inserted into the
first channel 30 via the first opening 26 and the second
end portion 22 of the string 12 has been inserted into the
second channel 32 via the second opening 28. The cir-
cumference of the first opening 26 and the second open-
ing 28 should match the circumference of the string 12
in order to avoid any significant gap between the string
12 and the respective first and second openings 26, 28.
The firstend portion 20 of the string 12 will extend through
the third opening 34 such that the length of the part of
the string 12 extending between the first and second
openings 26, 28 may be adjusted by simply pulling or
pushing the first end portion 20 of the string 12.

[0044] Fig1C shows a perspective view of the engage-
ment lock 10 according to the present invention after the
engagement lock 10 has been arrested. The arresting
part 38 has now been pushed in an inward direction as
shown by the arrow by using the handle 40, from a first
position in which the handle 40 of the arresting part 38
extends slightly outside the housing 12, to a second po-
sition in which the handle 40 of the arresting part 38 is
located adjacent the housing 12. In this way, as will be
explained further below, the arresting part 38 will arrest
the strung 12 such that the strung 12 cannot be moved
in relation to the housing. In this way, the container (now
shown) is sealed. In order to open the engagement lock
10, the string 12 must be cut by using a wire cutter or
similar device (not shown). The arresting part 38 is per-
manently arrested in the second position, i.e. it cannot
return to the first position without significantly damaging
the engagement lock 10. The arresting part 38 further
connects to the RFID tag 42 as will be described in more
detail below.

[0045] Fig 1D shows a perspective view of the engage-
ment lock 10 according to the present invention when
the RFID tag 42 is being read. By using an RFID reader
44, the information stored in the RFID tag 42 may be read
by a customs officer or other person inspecting the en-
gagement lock 10. The information stored in the RFID
tag 42 may include basic data, such as an identification
number or the like, which uniquely identifies the engage-
ment lock. In this way the customs officer may determine
whether the engagement lock 10 is authentic or has been
replaced by a fraudulent person. Further, the RFID tag
42 may include information about whether the engage-
ment lock 10 has been tampered with, e.g. whether or
not the string 12 has been cut and replaced. Yet further,
additional user specific information may be stored, such
as the type of cargo transported, the weight of the cargo
and similar information All this information may be col-
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lected automatically, thus saving a lot of time otherwise
spenton inspecting the engagement lock 10 and the con-
tainer. It is evident that the information on the RFID tag
42 may be scrambled and/or read-only, such that any
attempt to manipulate or misuse the information is pre-
vented.

[0046] Fig 1E shows a cross-sectional view of the en-
gagementlock 10 according to the presentinvention. The
firstand second channels 30, 32 each include an optional
locking device 46 in the form of aroller. The locking device
46 cooperates with the string 12 and the respective first
and second channels 30, 32 for preventing that the re-
spective first and second end portions 20, 22 of the string
12 may be pulled out of the respective first and second
channels 30, 32 before the arresting part 38 has arrested
the respective first and second end portions 20, 22 of the
string 12. | this way the user may focus his attention on
the first end portion 20 of the string 12 and by pulling the
first end portion 20 through the third opening ensure that
a snug fit of the string 12 is achieved with respect to the
locking rings of the container (not shown).

[0047] In the present situation, the arresting part 38
has been pushed into the cavity 36 to the second position
in which the handle 40 of the arresting part 38 is located
adjacent the housing 14. The arresting part 38 of the
present embodiment includes an arresting section in the
form of a wedge 48 which permanently arrests the ar-
resting part 38 in the second position by acting against
an inner wall of the housing 14. In this way, the arresting
part 38 cannot again be pulled out of the cavity 36. To
further complicate any attempt of removing the arresting
part 38 once it has been arrested in the second position,
a predetermined breaking point 50 is located between
the handle 40 and the wedge 48 of the arresting part 38.
In this way, the handle 40 will simply break off in case a
fraudulent person attempts to use any forceful actions in
ordertoremove the arresting part 38. The lack of ahandle
40 on the engagement lock 10 will of course alert the
customs officers.

[0048] Fig 1F shows a detailed view of the arresting
part 38 and the RFID tag 42 according to the present
invention and as shown in fig 1. The RFID tag 42, which
is here shown without antennas, includes a control unit
52 which is in electrical communication with a first sliding
contact 54 and a separate second sliding contact 56. The
first sliding contact 54 is contacting a first element 58 of
the arresting part 38 and the second sliding contact 56
is contacting a second element 60 of the arresting part
38. There is no direct contact between the first element
58 and the second element 0. In the first position of the
arresting part 38, the first element 58 and the second
element 60 are both spaced apart from the string 12,
whereas in the present second position of the arresting
part 38, the first element 58 is penetrating the plastic
coating 18 of the string 12 and thereby establishes an
electrical contact with the metal wire 16 at the first end
portion 20 of the string 12 and arrests the string 12 relative
to the housing 14. At the same time, the second element
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60 is penetrating the plastic coating 18 of the string 12
and thereby establishes an electrical contact with the
metal wire 16 at the second end portion 22 of the string
12 and arrests the string 12 relative to the housing 14.
[0049] An electrical circuit may thereby be established
from the control unit 52 of the RFID tag 42, via the first
sliding contact 54 of the RFID tag 42, the first element
58 of the arresting part 38, the first and second end por-
tions 20, 22 of the string 12, the second element 60 and
the second sliding contact 56 to the control unit 52. In
case a fraudulent person attempts to remove the string
12 from the housing 14 by e.g. forceful mechanical action,
the first and second elements 58, 60 will either cause
significant damage to the string 12 and prevent a new
string 12 from being inserted, or, alternatively, the first
and second elements 58, 60 will bend in the direction of
the force and make it impossible to arrest the string and
electrically connect the first and second elements 54, 56
with anew string 12. Additionally, the removal, even brief-
ly, of the string 12 from the housing 14 will interrupt the
electrical circuit. The interruption will be detected by the
control unit 52 and even in case a skilled fraudulent per-
son did replace the string 12 in such a skilful manner that
avisual inspection would not reveal that the engagement
lock had been opened, the control unit 52 of the RFID
tag 42 would have detected the removal of the string 12
and consequently when the RFID tag 42 is read by the
RFID reader 44, the customs officer will be notified of the
fraud and a more thoroughly inspection of the engage-
ment lock, container and cargo may be initiated.

[0050] Figs 2A-D show a perspective view of an alter-
native embodiment of an engagement lock 10’ which is
identical to the previous engagement lock 10 as shown
in connection with fig 1 except that the housing 14 is
provided with a fourth opening 62 opposite the second
opening 28. The fourth opening 62 allows the second
end portion 22 of the string 12 to partially extend outside
the housing 14. In this way both the first end portion 20
and the second end portion 22 of the string may be pulled
in order to achieve a snug fit of the string 12 in relation
to the locking rings 24.

[0051] Fig 2E shows a cross section view of the en-
gagement lock 10’. The interior of the engagement lock
10’ is identical to the previous engagementlock 10 except
that the first and second channels 30, 32 now lack any
locking device for the reason that the second end portion
22 of the string 12 should now extend outside the housing
14 and be adjustable together with the first end portion
20 of the string 12.

[0052] Fig 2F shows a detailed view of the arresting
part 38 and the RFID tag 42 according to the present
invention which as such are identical to the arresting part
and the RFID tag as shown in fig 1F.

[0053] Fig 3A-D show a perspective view of yet an al-
ternative embodiment of an engagement lock 10" which
is identical to the previous engagement lock 10’ as shown
in connection with fig 2 except that the housing 14 lacks
afourth opening 62 opposite the second opening 28. The
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fourth opening 62 allows the second end portion 22 of
the string 12 to partially extend outside the housing 14,
however, the first end portion 20 of the string 12 is per-
manently fixed inside the housing 14 as will be described
in more detail below. In this way there is no risk of mis-
placing the string 12.

[0054] Fig 3E shows a cross section view of the en-
gagement lock 10". The interior of the engagement lock
10" is identical to the previous engagement lock 10’ ex-
cept that the second channel 32 now is closed off and
the first end portion 20 of the string 12 is welded or sol-
dered onto the first sliding contact 54’ which now consti-
tutes a first contact connected to the control unit 52. The
arresting part 38 now is shorter and includes only a sec-
ond element 60 and no first element. The arresting part
38’, which now optionally may be completely removed
from the cavity 36 thus only extend into the cavity 36 as
far as to reach the second channel 32.

[0055] Fig 3F shows a detailed view of the arresting
part 38 and the RFID tag 42 according to the present
invention which as such are identical to the arresting part
and the RFID tag except that the first element has been
omitted and the first end portion 20 of the string 12 is
directly welded or soldered onto the first contact 54°.
[0056] Fig4A-D show a perspective view of a yet more
an alternative embodiment of an engagement lock
10" which as such is similar to the engagement lock 10
of fig 1, however, the arresting part 38 and the cavity 36
have been shifted by 90°

[0057] Fig 5A shows a side view of the RFID tag 42.
The RFID tag 42 comprises a RFID antenna 64. The
RFID antenna 64 is connected to the control unit 52. The
RFID antenna 64 is used for the wireless communication
with the RFID reader (not shown here) and may optionally
be used for receiving power to the control unit 52. The
control unit may also alternatively or in addition be pow-
ered by a battery (not shown).

[0058] Fig 5B shows a side view of the arresting part
38. The first element 58 and the second element 60 are
typically made of metal in order to be both rigid and elec-
trically conductive. The wedge 48 has a sloped shape
for being able to be inserted into the cavity of the housing,
while preventing it to be removed, once it has achieved
a snap fit interlock with the inner wall of the housing.
[0059] Fig 5C shows a top view of the arresting part
38. The first element 58 and the second element 60 are
adapted for sliding against and contacting the respective
first sliding contact 54 and second sliding contact 56.
[0060] Fig 5D shows a top view of the RFID tag 42
when produced. The first and second sliding contacts 54,
56 both exhibit holes for the string to pass through. Two
opposite located RFID antennas 64, both electrically con-
nected to the control unit 52, are provided.

[0061] Fig 5E shows a perspective view of the RFID
tag 42 when the RFID antennas are being bend in the
direction of the arrows in order to allow the RFID tag 42
to fit into the housing.

[0062] Fig 5E shows a perspective view of the final
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RFID tag 42 ready to be fitted into the housing.

[0063] Fig 6A shows a alternative embodiment of an
arresting part 38’ when a first end portion of the 20 string
12 is pushed past the arresting part 38’. The alternative
embodiment of the arresting part 38’ may be fixedly in-
stalled into the cavity of the housing (not shown) and
must not be pushed into the cavity, it is sufficient to push
the string 12 into the opening of the housing (not shown).
The present embodiment of the arresting part 38’ com-
prises a first element 58’ which is flexible. As shown in
the figure, the string 12 may be pushed in a upward di-
rection, i.e. inwardly from one of the first or second open-
ings of the housing (not shown), and the first element 58’
will flex in the same inwardly direction as the string 12 is
moving. The string 12 will thereby not be penetrated.
[0064] Fig 6B shows the alternative embodiment of the
arresting part 38’ when the string 12 is pulled in an out-
ward direction, i.e. towards the first or second opening
of the housing (not shown). The first element 58’ will
thereby flex back and penetrate the plastic coating 18 of
the string 12, arrest the string 12 and establish a conduc-
tive path with the metal wire 16 of the string 12. The string
12 may thus not be removed from the housing (not
shown). It is evident that the above arresting principle
may be used in any of the embodiments shown in the
previous figures 1-5.

[0065] Fig6C shows the alternative embodiment of the
arresting part 38’ when the first element 58’ has pene-
trated the plastic coating 18 and established a conductive
relationship with the metal wire 16 of the string 12.
[0066] Fig 7A-C shows a alternative embodiment of an
arresting part 38" which is similar to the arresting part 38’
shown in connection with fig 6A-C, except that the first
element pierces the string 12 at four points of the string
12 instead of only one point of the string. This will allow
a better arrestment of the string 12 and also a better
conductive relationship with the metal wire 16 of the string
12.

[0067] Although the engagement lock has been de-
scribed above with reference to specific embodiments,
it is evident to a skilled person that numerous modifica-
tions can be made, such as simple combinations of the
presented embodiment. As an example, it is evident that
the above described engagementlock for containers may
be used for similar locking purposes such as locking of
tank-truck valves, truck trailers, rail wagons, box doors,
gates, money bags etc.

List of parts with reference to the figures:

[0068]

10. Engagement lock

12. String

14. Housing

14a.  Opaque housing part
14b.  Transparent housing part
16. Metal wire
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18. Plastic coating

20. First end portion
22. Second end portion
24. Locking rings

26. First opening

28. Second opening
30. First channel

32. Second channel
34. Third opening

36. Cavity

38. Arresting part

40. Handle

42. RFID tag

44. RFID reader

46. Locking device

48. Wedge

50. Break point

52. Control unit

54. First sliding contact
56. Second sliding contact
58. First element

60. Second element
62. Fourth opening

64. RFID antenna
Claims

1. An engagement lock for a container, said engage-

2,

ment lock comprising:

a string comprising a metal core such as a metal
wire, said metal core being coated by a flexible
insulating material, said string defining afirstend
portion and a second end portion located oppo-
site said first end portion,

a housing comprising a first opening for receiv-
ing said first end portion of said string and a sec-
ond opening for receiving said second end por-
tion of said string, said housing further including
a cavity for accessing said first end portion of
said string within said housing,

an arresting partfor being received into said cav-
ity of said housing, and

a communication unit accommodated within
said housing or on said arresting part,

said arresting part including a first element of
electrically conductive material for penetrating
said flexible insulating material of said first end
portion of said string, arresting said first end por-
tion of said string relative to said housing and
establishing an electrical connection between
said communication unit and said metal core of
said first end portion of said string.

The engagement lock according to claim 1, wherein
said arresting part including a handle having a pre-
determined breaking point adapted to break off when
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10.

1.

12.

exposed to an excessive force once said first end
portion of said string has been arrested relative to
said housing.

The engagement lock according to any of the claims
1 or 2, wherein said second end portion of said string
being electrically connected to said communication
unit.

The engagement lock according to any of the claims
1 or 2, wherein said arresting partincluding a second
element of electrically conductive material for pene-
trating said plastic coating of said second end portion
of said string, arresting said second end portion with-
in said housing and establishing an electrical con-
nection between said communication unit and said
metal core of said second end portion of said string.

The engagement lock according to any of the pre-
ceding claims, wherein said housing comprising a
third opening opposite said first opening for estab-
lishing a first pass through within said housing be-
tween said first opening and said third opening for
allowing said first end portion of said string to at least
partially extend outside said housing.

The engagement lock according to any of the claim
1-2, wherein said housing comprising a fourth open-
ing opposite said second opening for establishing a
second pass through within said housing between
said second opening and said fourth opening for al-
lowing said second end portion of said string to at
least partially extend outside said housing.

The engagement lock according to any of the pre-
ceding claims, wherein said second opening com-
prise a nipping area for securing said second end
portion of said string.

The engagement lock according to any of the pre-
ceding claims, wherein said communication unit
comprise a wireless communication unit, such as an
RFID tag.

The engagement lock according to any of the pre-
ceding claims, wherein said housing is at least par-
tially made of a transparent plastic material.

The engagement lock according to any of the pre-
ceding claims, wherein said arresting part being per-
manently fitted within said cavity or alternativelty said
arresting part being removable.

The engagement lock according to any of the pre-
ceding claims, wherein said flexible insulating mate-

rial comprise a polymeric material such as plastics.

The engagement lock according to any of the pre-
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ceding claims, wherein said arresting part including
an arresting section for interlocking with said cavity
of said housing once said first end portion of said
string has been arrested relative to said housing,
said arresting section preferably comprising a snap-
fit.

The engagement lock according to any of the pre-
ceding claims, wherein said communication unit es-
tablish a locked state when an electrical circuit is
established from said communication unit via said
first element of said arresting part and said metal
core and back to said communication unit, and, a
tampered state when said electrical circuit is or has
been interrupted.

A housing for an engagement lock for a container,
an arresting part for being received into a cavity and
a communication unit, said engagement lock further
including a string comprising a metal core such as a
metal wire, said metal core being coated by a flexible
insulating material, said string defining a first end
portion and a second end portion located opposite
said first end portion, said housing comprising a first
opening for receiving said first end portion of said
string and a second opening for receiving said sec-
ond end portion of said string, said communication
unit being accommodated within said housing or on
said arresting part, said arresting part including a
first element of electrically conductive material for
penetrating said flexible insulating material of said
first end portion of said string, arresting said first end
portion of said string relative to said housing and
establishing an electrical connection between said
communication unit and said metal core of said first
end portion of said string.

A method of operating an engagement lock for a con-
tainer, said engagement lock comprising:

a string comprising a metal core such as a metal
wire, said metal core being coated by a flexible
insulating material, said string defining afirstend
portion and a second end portion located oppo-
site said first end portion,

a housing comprising a first opening and a sec-
ond opening, said housing further including a
cavity for accessing said first end portion of said
string within said housing,

an arresting part, said arresting part including a
first element of electrically conductive material,
and

a communication unit accommodated within
said housing or on said arresting part,

said method comprising the steps of:

inserting said first end portion of said string into
said first opening,

inserting said second end portion of said string
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10

18

into said second opening, and

inserting said arresting part into said cavity of
said housing, thereby penetrating said flexible
insulating material of said first end portion of said
string, arresting said first end portion of said
string relative to said housing and establishing
an electrical connection from said communica-
tion unit via said first element to said metal core
of said first end portion of said string.
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