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ELECTROMECHANICAL LOCK ASSEMBLY

Technical Field

The present invention relates to an electromechanical lock assembly
comprising a lock body, a lock core located at least partially within the lock
body and selectively rotatable with respect to the lock body, the lock core
including a key receptacle, a bolt operating member rotationally secured to
the lock core and configured to move a lock bolt of a lock for locking and
unlocking said lock, and a programmable key, wherein said
electromechanical lock assembly is configured to be powered upon insertion
of a programmable key in said key receptacle.

The present invention also relates to method of providing information

about a status of an electromechanical lock

Background
Document EP 2 592 601 B1 reveals electromechanical key locks,

which for locking and unlocking are powered by insertion and actuation of
programmable keys. Locking and unlocking of a lock using such a
programmable key is rendered possible only if the programmable key is
synchronized appropriately. In other words, a programmable key does not in
itself provide any access. Such electromechanical locks may be used in a
wide range of applications.

However, the use of such electromechanical key locks may be limited

due to specific safety and/or security requirements.

Summary of the Invention

An object of the present invention is to at least partly overcome the
above-mentioned drawbacks and to provide an improved electromechanical
lock assembly.

According to a first aspect of the invention, this and other objects are
achieved, in full or at least partly, by an electromechanical lock assembly

comprising a lock body, a lock core located at least partially within the lock
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body and selectively rotatable with respect to the lock body, the lock core
including a key receptacle, a bolt operating member rotationally secured to
the lock core and configured to move a lock bolt of a lock for locking and
unlocking said lock, and a programmable key, wherein said
electromechanical lock assembly is configured to be powered upon insertion
of the programmable key in said key receptacle and wherein a position
sensing device is arranged to transmit position data to said programmable
key.

The lock assembly may form part of an electromechanical lock, such
as, e.g., an electromechanical cylinder lock or an electromechanical padlock,
arranged to prevent unauthorized access to e.g. a property, an entrance, or a
cabinet, and enables a locking solution that can be used with a high level of
security in a wide variety of applications.

The position sensing device may allow to detect if an associated lock is
situated in a correct or incorrect position, and/or if the lock core of an
associated lock is situated in a position that corresponds to a locked state of
the associated lock and thereby to detect if such an associated lock is locked
as intended, which provides for a high level of security. Also, it may be
possible to detect other positions of the key/lock core and the direction of the
key/lock core rotation.

The position sensing device enables tracking of user activity, e.g.
locking and unlocking of an associated lock, in a reliable manner. The lock
assembly thus enables monitoring of the status and/or position of a lock
arranged at e.g. a property, an entrance, a drugs cabinet, a road barrier or a
manhole cover. The position sensing device thus enables to detect if a lock is
locked properly or not. This has the advantage that a user, such as an
operator that has access to a locked space, that leaves the space without
locking the lock, and/or leaves the space with the lock in an incorrect position,
can be alerted an asked to come back and lock the lock and/or position the
lock in a predefined position.

By transmitting lock core position data and/or lock position data to a

programmable key, a user may be alerted via the programmable key that a
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lock, which is intended to prevent unauthorized access to e.g. a cabinet, is
not locked as intended, i.e. is unlocked or locked but not located in a correct
position, and/or asked to lock the lock in a proper manner before leaving the
cabinet out of sight.

Furthermore, an administration unit may receive the lock core position
data and/or the lock position data, which may even further improve the
security. Therefore, it may be used in applications that requires a very high
level of security, i.e. where it is essential to secure that a lock is locked in a
proper manner to prevent unauthorized access.

Furthermore, the electromechanical lock assembly enables to track
user activity and log events in a log file. Events that the position sensing
device detects, such as someone locking and unlocking the door, someone
leaving the lock unlocked, someone leaving the lock lock but in an incorrect
position etc. may thus be logged in a log file and transmitted to a mobile
device, such as a mobile phone, a cloud based access control system and/or
an administration unit.

The position sensing device comprises at least one sensor member
which is arranged to detect at least one sensor target. Such a sensor target
may comprise a magnetic portion, and/or an inductive portion and/or a
capacitive portion, and/or a optical portion and/or a contact portion, that is
configured to interact with a sensor member of the position sensing device.
According to one embodiment the sensing device comprises an
accelerometer or a gyroscope that detects the position of the core in the lock
cylinder.

According to one embodiment the sensing device comprises a
proximity sensor. Such a sensor, i.e. a sensor able to detect the presence of
a nearby object without any physical contact, is advantageous since it is
capable of working in harsh environmental conditions.

According to one embodiment said sensing device comprises a hall
effect sensor.

According to one embodiment the sensing device comprises a non-

contact sensor.
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The position sensing device is arranged to detect at least one position
of the lock core in the lock body.

According to one embodiment said electromechanical lock assembly
further comprises a lock position indicator arranged to interact with said
position sensing device, which enables to detect if a lock is positioned and
locked in a proper manner. Lock core position data and lock position data
may thus be detected.

According to one embodiment said electromechanical lock assembly
further comprises a lock body holder configured to hold the lock body in a
predefined position.

According to one embodiment said lock holder comprises an
engagement portion arranged to interact with said sensing device.

According to one embodiment said engagement portion is configured
to be received in an opening formed in said lock body.

According to one embodiment the lock body is cylindrical.

According to one embodiment said lock body form part of a padlock.

According to one embodiment a part of a shackle of said padlock forms
an engagement portion arranged to interact with said position sensing device.

According to one embodiment the sensing device comprises a sensor
member that is mounted externally on the lock core.

According to one embodiment the position sensing device is arranged
to detect a lock body position or a padlock body position.

According to another aspect of the present invention there is provided
a method of providing information about a status of an electromechanical
lock, said electromechanical lock being configured to be powered upon
insertion of a programmable key in a key receptacle of the electromechanical
lock, said method comprising detecting lock core position data and/or lock
position data using a position sensing device, and transmitting said position
data to said programmable key.

This method has the advantage that a high level of security can be
maintained, since it enables to, upon absence of a confirmation that a lock

has been positioned and/or locked properly, alert a user, such as an operator
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having access to a locked space, or an administration unit, that the space has
been left without locking the lock properly.

According to one embodiment said lock position data comprises the
position of a lock body of said electromechanical lock.

According to one embodiment said lock core position data comprises
the position of a lock core of said electromechanical lock.

According to one embodiment the method further comprises logging
position data and transmitting logged position data to a mobile device or a
cloud based control system. This embodiment has the advantage that user
activity of a lock can be analyzed in e.g. an investigation.

According to one embodiment, the method comprises, upon absence
of a confirmation that the lock is locked and situated in a predefined position,
sending an alert to a user of the programmable key.

According to one embodiment the method comprises sending an alert
to a user of the programmable key if it is detected that the electromechanical
lock is located in an incorrect position and/or if it is detected that the
electromechanical lock is unlocked when it is supposed to be locked.

Further advantages and characteristics of the invention emerge from

the description below and from the following patent claims.

Brief description of the drawings

The invention will be described in more detail with reference to the
appended schematic drawings, which show examples of presently preferred
embodiments of the invention.

Fig. 1A is a perspective view and illustrates an electromechanical lock
assembly according a first embodiment of the invention.

Fig. 1B-E are perspective views and illustrate the function of the
electromechanical lock assembly shown in Fig. 1A.

Fig. 2A is a perspective view showing an electromechanical lock
assembly according to a second embodiment of the invention arranged at a

door.
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Figs. 2B-C are perspective view and illustrate the function of the

electromechanical lock assembly shown in Fig. 2A.

Description of preferred embodiments

The invention will now for the purpose of exemplification be described
in more detailed by means of examples and with reference of the
accompanying drawings, in which currently preferred embodiments of the
invention are shown. The present invention may, however, be embodied in
many different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are provided for
thoroughness and completeness, and to fully convey the scope of the
invention to the skilled addressee. Like reference characters refer to like
elements throughout.

Fig. 1 illustrates an electromechanical lock assembly 1 according to an
embodiment of the present invention. The electromechanical lock assembly 1
comprises an electromechanical lock in the form of an electromechanical
padlock 3. The electromechanical lock assembly 1 is configured to be used
together with a lock fitting 5 comprising a hasp 7 and a staple 9. The
electromechanical lock assembly 1 further comprises a padlock holder 11 and
a programmable key 12. The padlock 3 comprises a padlock body 13 and a
shackle 15 having two legs. Upon locking of the padlock 3 an engagement
portion 15a of the shackle is inserted into a first opening 16 formed in the
padlock body 13.

The padlock holder 11 is configured to hold the padlock 3 in a
predefined position. To this end the padlock holder 11 comprises a projecting
portion, in the form of a projecting pin 17, that is configured to be received in
a second opening 19 formed in the padlock body 13.

The padlock 3 comprises a lock core 21 located within the padlock
body 13. A fixing device (not shown) is arranged to prevent the lock core 31
from being retracted from the padlock body 17. This fixing device may e.g.
comprise balls partly received in an annular groove formed in the padlock

body 13 and partly received in an annular groove formed in the lock core 21.
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The lock core 21 is configured to move a lock bolt member (not shown) of the
padlock 3, which lock bolt member is arranged to interact with the locking
portion 15a of the shackle 15 in a known manner for locking and unlocking
the padlock 3. In the lower part of Fig. 1A, the padlock body 13 and the lock
core 21 are separated from each other in order to illustrate details of the lock
core 21.

The lock core 21, which is selectively rotatable with respect to the
padlock body 13, comprises a key receptacle 23 for receiving the
programmable key 12. The programmable key 12, which is used to operate
the electromechanical padlock 3, comprises an energy source, such as a
battery, and a control unit powered by the energy source. The programmable
key 12 can access a cloud based or locally hosted access control system
which transfer authorization data to the programmable key or log information
from the programmable key 12 to the access control system via internet and a
synchronization unit or via a mobile communication system such as the GSM
net and a mobile device, such as a mobile phone. In one embodiment the
mobile device is the key itself. The programmable key 12 access the
synchronization unit or the mobile device by a physical contact, by near field
communication, such as NFC, or by radio communication, such as Bluetooth.
The programmable key 12 can store all data necessary to access at least one
specific electromechanical lock 3, but cannot access any electromechanical
locks for which it does not have the appropriate authorization data. Locking
and unlocking of a lock using the programmable key 12 is rendered possible
only if the programmable key is synchronized appropriately via the
synchronization unit or a mobile device. Further, the programmable key 12 is
provided with means by which electrical power, data and mechanical effort
can be transmitted to the lock in a known manner. The electromechanical
padlock 3 is configured to be powered by and communicate with the
programmable key 12 upon the insertion of the programmable key 12 in the
key receptacle 23. To this end the electromechanical padlock 3 comprises

power receiving means, communication means and an electrical control unit.
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The electromechanical padlock 3 further comprises an access control
device 25 for controlling access of a key 12 inserted in the key receptacle 23.
Also, the key receptacle of the lock core 21 is configured such that the lock
core 21 rotates together with the programmable key 12.

The lock core 21 is rotatable between a first lock core position, in which
the padlock 3 is in a locked state, and a second lock core position in which
the padlock 3 is in an unlocked state.

The electromechanical lock assembly 1 further comprises a position
sensing device 27 arranged to detect position data and transmit position data
to the programmable key 12. In this embodiment the position sensing device
27 is arranged to detect a position of the lock core 21 in the padlock body 13
and a position of the padlock body 13.

To this end the position sensing device 27 comprises a sensor member
29 mounted externally on the lock core 21. The sensor member 29 is
mounted to the lock core 21 in such a manner that it rotates together with the
lock core 21. The sensor member 29, which in this embodiment is a hall effect
sensor, is arranged to detect at least one sensor target. A sensor target may
be situated inside and/or outside the padlock body 3. In this embodiment a
sensor target 31 form part of the projecting pin 17 of the padlock holder 11.
The sensor target 31 comprises a magnetic portion that is configured to
interact with the hall effect sensor 29 of the sensing device 27. In this
embodiment the position sensing device 27 has one single sensor target 31.

It is however appreciated that the position sensing device may comprise two
or more sensor targets.

The position sensing device 27 is connected to the control unit of the
lock assembly 1 in order to enable communication of lock core position data
and lock position data to the programmable key 12. More specifically, the
position sensing device 27 is arranged to detect when the lock core 21 is
situated in the first lock core position, i.e. the position in which the padlock 3
is locked.

With reference to Figs. 1A-E, the function of the electromechanical lock

assembly 1 will described hereinafter.
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Fig. 1B illustrates the padlock 3 in an unlocked state with a shackle leg
inserted in the staple 9 of the padlock fitting 5 and an appropriate
programmable key 12 inserted in the key receptacle of the padlock 3. Then,
the padlock 3 is powered by the programmable key 12.

Fig. 1C illustrates the padlock 3 after insertion of the engagement
portion 15a of the shackle 15 into the interior of the padlock 3, still in an
unlocked state. The lock core 21 is then situated in the first lock core position.
By turning the padlock 3 in a direction towards the projecting pin 17, as
illustrated by the arrow A in Fig. 1C, the padlock 3 is moved to a predefined
position in the padlock holder 11.

Fig. 1D illustrates the padlock 3 in the predefined position while still in
an unlocked state. Then, the sensor member 29 does not detect the sensor
target 31.

Upon turning of the appropriate key 12, as illustrated by arrow B in Fig.
1E, and thereby the lock core 21 as illustrated by arrow C in Fig. 1E, the lock
core 21 is rotated to the second lock core position, which is illustrated in Fig.
1E, in which the padlock 3 is in a locked state. Then, the sensor member 29
detects the sensor target 31. Then position data, including lock core position
data and padlock position data, is transmitted to the key 12. A confirmation
that the padlock 3 is locked and situated in the predefined position, is thus
communicated to the programmable key 12. Also, such a confirmation may
be logged in a log file and transmitted to a cloud based access control
system.

In case such a padlock, that is supposed to be locked, is, via absence
of a confirmation that the padlock is locked and situated in the predefined
position, detected to be unlocked, or locked but not situated in the predefined
position, an alert may be transmitted to the programmable key 12.

Fig. 2A illustrates an electromechanical lock assembly, in the form of
an electromechanical lock cylinder 101, according to a second embodiment of
the invention that forms part of an electromechanical lock 103 arranged at a

door.
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The electromechanical lock cylinder 101 is connected to an existing
locking mechanism of the electromechanical lock 103.

The electromechanical lock cylinder 101 comprises a lock body, in the
form of a cylinder body 113, a lock core 21 located within the cylinder body
113 and a lock operating member (not shown). The lock core 21 is selectively
rotatable with respect to the cylinder body 113. The lock bolt operating
member is configured to operate a lock bolt of the locking mechanism of the
electromechanical lock 103 for locking and unlocking the lock 103. The
electromechanical lock cylinder 101 is configured to be powered by and
communicate with a programmable key.

The electromechanical lock assembly 101 further comprises a position
sensing device 27 arranged to detect position data and transmit position data
to a programmable key. In this embodiment the position sensing device 27 is
arranged to detect a position of the lock core 21 in the lock body 113 and a
position of the lock body 113. To this end the position sensing device 27
comprises a first sensor member 29 mounted externally on the lock core 21
and a second sensor member 130, illustrated in Fig. 2B, mounted to the door.

The first sensor member 29 is mounted to the lock core 21 in such a
manner that it rotates together with the lock core 21. The first sensor member
29, which also in this embodiment is a hall effect sensor, is arranged to detect
a at least one sensor target. In this embodiment a first sensor target 131 is
situated inside the lock body 113. The first sensor target 131 comprises a
magnetic portion that is configured to interact with the hall effect sensor 29 of
the sensor device 27.

Now referring to Fig. 2B, the second sensor member 130 form part of a
projecting portion, in the form of a projecting pin 117, that is configured to be
received in a recess 119 formed in the door frame. The second sensor 130 is
thus configured to detect a second sensor target (not shown) that is situated
in the recess 119 and enables to detect that the door and thereby the lock
cylinder 101 is located in a predefined position.

Each of the first sensor member 29 and the second sensor member

130 is connected to the control unit of the lock assembly 101 in order to
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enable communication of lock core position data and lock position data to a
key. The position sensing device 27 is arranged to detect when the lock core
21 is situated in the first lock core position, i.e. the position in which the lock
103 is locked.

The lock core 21 is movable between a first lock core position, which
corresponds to an unlocked state of the lock, and a second lock core position
which corresponds to a locked state of the lock. Upon turning of the
appropriate key 12, as illustrated by arrows in Fig. 2C the lock core 21 is
rotated to the second lock core position. Then, the first sensor member
detects the sensor target 131. Then position data, including lock core position
data and lock position data, is transmitted to the key 12. A confirmation that
the lock 103 is locked and situated in the predefined position, is thus
communicated to the programmable key 12. Also, such a confirmation may
be logged in a log file and transmitted to whereby data, including confirmation
that the lock 103 is locked and located in the predefined position, is
communicated to the programmable key.

If the lock is not locked, or locked but not positioned in the predefined
position, an alert may be transmitted to the key and/or a mobile device, such
as a mobile phone, held by a user of the key and/or a cloud based access
control system and/or and administration unit.

A method of providing information about a status of an
electromechanical lock 3, which lock is powered by a programmable key 12
upon the insertion thereof in a key receptacle 23 will now be described. In a
first step position data is detected using a position sensing device 27. In this
step, the position of the lock body 13 of the lock 3 and/or the position of the
lock core 21 of the lock 3 may be detected. In a subsequent step, detected
position data is transmitted to a programmable key 12 where it is logged in a
log file.

Also, the log file may be transmitted to a cloud based access control
system to alert an additional person to make sure that the electromechanical
lock become locked in a proper manner or to events detected by the position

sensing device.
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In case the lock 3 has been locked in an incorrect manner, i.e. locked
but not located in a correct position, an alert, e.g. in the form of a text
message, is sent to a user of the programmable key via an app installed in a
mobile device, such as a mobile phone. The alert may be triggered when the

5 mobile device is located at a certain distance from the position of the lock 3
and/or after a predetermined time.

It will be appreciated that many variants of the above-described

embodiments are possible within the scope of the appended patent claims.
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CLAIMS

1. Electromechanical lock assembly (1; 101) comprising

a lock body (13),

a lock core (21) located at least partially within the lock body (13; 113)
and selectively rotatable with respect to the lock body (13; 113), the lock core
(21) including a key receptacle (23),

a bolt operating member rotationally secured to the lock core (21) and
configured to move a lock bolt of a lock (3; 103) for locking and unlocking said
lock (3; 103), and

a programmable key (12),

wherein said electromechanical lock assembly is configured to be
powered upon insertion of the programmable key (12) in said key receptacle
(23)

characterized by

a position sensing device (27) arranged to transmit position data to
said programmable key (12), wherein said position sensing device (27) is
arranged to detect at least one position of the lock core (21) in the lock body
(13; 113).

2. Electromechanical lock assembly (1) according to claim 1, wherein a
magnetic portion (31), or an inductive portion or a capacitive portion, or an
optical portion or a contact portion is configured to interact with a sensor

member (29) of the position sensing device (27).

3. Electromechanical lock assembly (1) according to claim 1, wherein

said position sensing device (27) comprises a proximity sensor (29).

4. Electromechanical lock assembly (1) according to claim 3, wherein

said position sensing device (27) comprises a hall effect sensor (29).
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5. Electromechanical lock assembly (1) according to claim 1, wherein

said position sensing device (27) comprises a contact sensor.

6. Electromechanical lock assembly (1) according to any one of the
5 preceding claims, wherein said electromechanical lock assembly (1; 101)
further comprises a lock position indicator (17) arranged to interact with said

position sensing device (27).

7. Electromechanical lock assembly (1) according to any one of the
10 preceding claims, wherein said electromechanical lock assembly further
comprises a lock body holder (11) configured to hold the lock body (13) in a

predefined position.

8. Electromechanical lock assembly (1) according to claim 7, wherein
15 said lock holder (11) comprises an engagement portion (17) arranged to

interact with said position sensing device (27).

9. Electromechanical lock assembly (1) according to claim 8, wherein
said engagement portion (17) is configured to be received in an opening (19)
20 formed in said lock body (13).

10. Electromechanical lock assembly (101) according to any one of the

preceding claims, wherein the lock body (113) is cylindrical.

25 11. Electromechanical lock assembly (1) according to any one of the

preceding claims wherein said lock body (13) form part of a padlock (3).

12. Electromechanical lock assembly (1) according to claim 11,
wherein a part of a shackle (15) of said padlock forms an engagement portion

30 (15a) arranged to interact with said position sensing device (27).
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13. Electromechanical lock assembly (1) according to any one of the
preceding claims, wherein the sensing device comprises a sensor member

(29) that is mounted externally on the lock core (21).

14. Electromechanical lock assembly (1) according to any one of the
preceding claims, wherein the position sensing device (27) is arranged to

detect a lock body position or a padlock body position.

15. Method of providing information about a status of an
electromechanical lock (3; 103), said electromechanical lock (3; 103) being
configured to be powered upon insertion of a programmable key (12) in a key
receptacle (23) of the electromechanical lock (3; 103), said method
comprising

detecting position data using a position sensing device (27), said
position data comprising at least one position of the lock core (21) in the lock
body (13,113), and

transmitting said position data to said programmable key (12).

16. Method of providing information about a status of a lock (3; 103)
according to claim 15, wherein said position data comprises the position of a
lock body (13; 113) of said electromechanical lock (3; 103).

17. Method of providing information about a status of an
electromechanical lock (3; 103) according to any of the preceding claims 15-
16, wherein said position data comprises the position of a lock core (21) of

said electromechanical lock (3; 103).

18. Method of providing information about a status of an
electromechanical lock (3; 103) according to any of the preceding claims 15-
17, wherein the method further comprises logging position data and
transmitting logged position data to a mobile device or an access control

system.
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19. Method of providing information about a status of an
electromechanical lock (3; 103) according to any of the preceding claims 15-
18, the method further comprises, upon absence of a confirmation that the
5 lock is locked and situated in a predefined position, sending an alert to a user

of the programmable key (12).

20. Method of providing information about a status of an
electromechanical lock (3; 103) according to any of the preceding claims 15-
10 19, wherein the method further comprises sending an alert to a user of the
programmable key (12) if it is detected that the electromechanical lock (3;
103) is located in an incorrect position and/or if it is detected that the

electromechanical lock (3; 103) is unlocked when it is supposed to be locked.

15
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