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(54) ELECTROMECHANICAL LOCK

(57) Electromechanical lock. The lock includes an actuator (130), a generator (160), an engagement mechanism
(114) to convey mechanical insertion power to the electric generator (160), and an electronic circuit (120), powered by
the electric power (310), to read encrypted data (312) from a memory (102) embedded into the key (100), and, if the
encrypted data (312) matches a predetermined criterion, to operate the actuator (130), with the electric power (310), to
set (314) the actuator (130) to the unlocked position (300). The engagement mechanism (114) is also configured to
engage with an extraction (400) of the key (100) and convey mechanical extraction power to the electric generator (160),
and the electronic circuit, powered by the electric power (600), is also configured to operate the actuator (130), with the
electric power (600), to reset (602) the actuator (130) to the locked position (140).
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Description

Field

[0001] The invention relates to an electromechanical
lock.

Background

[0002] Electromechanical locks are replacing tradition-
al mechanical locks. As this technology becomes more
popular, further refinement is desirable, such as improv-
ing the mechanical structure.

Brief description

[0003] The present invention seeks to provide an im-
proved electromechanical lock.
[0004] According to an aspect of the present invention,
there is provided an electromechanical lock as specified
in claim 1.
[0005] The invention provides an improved mechani-
cal structure as an electrically-operated actuator of the
electromechanical lock is operated solely with electrical
power both while setting the actuator in an unlocked po-
sition and while resetting the actuator in a locked position.

List of drawings

[0006] Example embodiments of the present invention
are described below, by way of example only, with ref-
erence to the accompanying drawings, in which

Figures 1, 2, 3, 4, 5 and 6 illustrate example embod-
iments of the electromechanical lock;
Figure 7 illustrates a side view of a part of a generator
and an engagement mechanism; and
Figure 8 illustrates an enlarged and partial sectional
view of Figure 7 along line 8-8.

Description of embodiments

[0007] The following embodiments are only examples.
Although the specification may refer to "an" embodiment
in several locations, this does not necessarily mean that
each such reference is to the same embodiment(s), or
that the feature only applies to a single embodiment. Sin-
gle features of different embodiments may also be com-
bined to provide other embodiments. Furthermore, words
"comprising" and "including" should be understood as
not limiting the described embodiments to consist of only
those features that have been mentioned and such em-
bodiments may contain also features/structures that
have not been specifically mentioned.
[0008] The applicant has invented many improve-
ments for electromechanical locks, such as those de-
scribed in patents/applications, incorporated herein as
references in all jurisdictions where applicable: EP

1808816, EP 2017412, EP 2017795, EP 07112673.4,
EP 07117498.1, EP 2157552, EP 2336460, EP 2354389,
EP 2592601, EP 2674552, EP 2859162, and EP
15176420.6. A discussion of those details is not present-
ed here, but the reader is advised to consult those pat-
ents/applications if information is needed for any pur-
pose.
[0009] Let us now turn to Figures 1, 2, 3, 4, 5 and 6,
which illustrate example embodiments of an electrome-
chanical lock, but with only such parts shown that are
relevant to the present example embodiments.
[0010] Note that Figures 1, 2 and 3 illustrate an opening
sequence of the electromechanical lock, wherein an in-
sertion 150 of a key 100 powers the electromechanical
lock, whereas Figures 4, 5 and 6 illustrate a closing se-
quence of the electromechanical lock, wherein an extrac-
tion 400 of the key 100 powers the electromechanical
lock.
[0011] The electromechanical lock comprises an elec-
trically-operated actuator 130 to move between a locked
position 140 and an unlocked position 300.
[0012] In an example embodiment, the actuator 130 is
a transducer that accepts electric energy and produces
a kinetic energy of movement (= action between the
locked position 140 and the unlocked position 300). In
an example embodiment, the actuator 130 is implement-
ed with an electric motor, which is an electrical machine
that converts electrical energy into mechanical energy.
In an example embodiment, the actuator 130 is imple-
mented with a stepper motor, which may be capable of
producing precise rotations. In an example embodiment,
the actuator 130 is implemented with a solenoid, such
as an electromechanical solenoid converting electrical
energy into motion.
[0013] In an example embodiment, the electrome-
chanical lock may be placed in a lock cylinder, and the
actuator 130 may control a latch mechanism (or a lock
bolt) moving in and out (of a door fitted with the lock, for
example).
[0014] The electromechanical lock also comprises an
electric generator 160 to produce electric power from me-
chanical power.
[0015] The electromechanical lock also comprises an
engagement mechanism 114 mechanically coupled with
the electric generator 160 to engage with the insertion
150 of the key 100 and convey mechanical insertion pow-
er to the electric generator 160.
[0016] The electromechanical lock also comprises an
electronic circuit 120, powered by the electric power 310
produced from the mechanical insertion power, to read
encrypted data 312 from a memory 102 embedded into
the key 100, and, if the encrypted data 312 matches a
predetermined criterion, to operate the actuator 130, with
the electric power 310 produced from the mechanical
insertion power, to set 314 the actuator 130 to the un-
locked position 300.
[0017] The engagement mechanism 114 is also con-
figured to engage with the extraction 400 of the key 100

1 2 



EP 3 363 971 A1

4

5

10

15

20

25

30

35

40

45

50

55

and convey mechanical extraction power to the electric
generator 160, and the electronic circuit, powered by the
electric power 600 produced from the mechanical extrac-
tion power, is also configured to operate the actuator 130,
with the electric power 600 produced from the mechan-
ical extraction power, to reset 602 the actuator 130 to the
locked position 140.
[0018] With this kind of operation, the setting 312 of
the actuator 130 to the unlocked position 300, and reset-
ting 602 of the actuator 130 to the locked position 140,
are both made with electric power 310, 600 only. This
simplifies the mechanical structure of the electromechan-
ical lock as both the setting 312 and the resetting 602 of
the actuator 120 do not need mechanical power.
[0019] In an example embodiment, the engagement
mechanism 114 comprises a rotatable contact member,
which comprises a first contact surface 116 to engage
with the key 100 in the insertion 150, and a second con-
tact surface 118 on the opposite side of the first contact
surface 116 to engage with the key 100 in the extraction
400.
[0020] In an example embodiment, the rotatable con-
tact member of the engagement mechanism 114 is con-
figured to rotate in a first rotation direction 200 during the
insertion 150 of the key 100, and rotate in a second ro-
tation 500 direction opposite to the first rotation direction
200 during the extraction 400 of the key 100.
[0021] In an example embodiment, the first contact sur-
face 116 is configured to engage with a first key surface
106 of the key 100 in the insertion 150, the second contact
surface 118 is configured to engage with second key sur-
face 104 of the key 100 opposite to the first key surface
106 in the extraction 400, and the rotatable contact mem-
ber of the engagement mechanism 114 is configured,
after the insertion 150 and before the extraction 400, to
rotate in the second direction 320 to position the second
contact surface 118 to face the second key surface 104.
[0022] In an example embodiment, the engagement
mechanism 114 is configured to resist the insertion 150
of the key 100 until a first predetermined momentum is
overcome and a sufficient amount of electric power 310
is produced from the mechanical insertion power to pow-
er the electronic circuit 120 and operate the actuator 130
to set the actuator 130 to the unlocked position 140, and
the engagement mechanism 114 is further configured to
resist the extraction 400 of the key 100 until a second
predetermined momentum is overcome and a sufficient
amount of electric power 600 is produced from the me-
chanical extraction power to power the electronic circuit
120 and operate the actuator 130 to reset the actuator
130 to the locked position 140.
[0023] Figure 7 illustrates a side view of the engage-
ment mechanism 114.
[0024] Figure 8 illustrates an enlarged and partial sec-
tional view of Figure 7 along line 8-8.
[0025] In an example embodiment, the engagement
mechanism 114 comprises a first spring 800 to resist with
the first predetermined momentum, and a second spring

802 to resist with the second predetermined momentum.
[0026] In an example embodiment, the engagement
mechanism 114 is configured to tense the first spring 800
during the insertion 150 of the key 100, and, after the first
predetermined momentum is overcome, to rotate the
generator 160 to produce the electric power 310 with a
released force from the first spring 800, and the engage-
ment mechanism 114 is configured to tense the second
spring 802 during the extraction 400 of the key 100, and,
after the second predetermined momentum is overcome,
to rotate the generator 160 to produce the electric power
600 with a released force from the second spring 802.
[0027] In an example embodiment, the first spring 800
and the second spring 802 are coil springs.
[0028] In an example embodiment, illustrated in Fig-
ures 1 and 8, the engagement mechanism 114 comprises
a (partial) gearwheel 110, which, during the insertion 150
and during the extraction 400, rotates around an axle 804
in order to tense the springs 800, 802. As the spring ten-
sion is released, the gearwheel 110 rotates a gearwheel
162 coupled with an axle of the generator 160 to produce
the electric power from the mechanical power (stored in
first spring 800 during the insertion 150 and in the second
spring 802 during the extraction 400).
[0029] It will be obvious to a person skilled in the art
that, as technology advances, the inventive concept can
be implemented in various ways. The invention and its
embodiments are not limited to the example embodi-
ments described above but may vary within the scope of
the claims.

Claims

1. An electromechanical lock comprising:

an electrically-operated actuator (130) to move
between a locked position (140) and an un-
locked position (300);
an electric generator (160) to produce electric
power from mechanical power;
an engagement mechanism (114) mechanically
coupled with the electric generator (160) to en-
gage with an insertion (150) of a key (100) and
convey mechanical insertion power to the elec-
tric generator (160); and
an electronic circuit (120), powered by the elec-
tric power (310) produced from the mechanical
insertion power, to read encrypted data (312)
from a memory (102) embedded into the key
(100), and, if the encrypted data (312) matches
a predetermined criterion, to operate the actua-
tor (130), with the electric power (310) produced
from the mechanical insertion power, to set
(314) the actuator (130) to the unlocked position
(300);
wherein the engagement mechanism (114) is
also configured to engage with an extraction
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(400) of the key (100) and convey mechanical
extraction power to the electric generator (160),
and the electronic circuit, powered by the electric
power (600) produced from the mechanical ex-
traction power, is also configured to operate the
actuator (130), with the electric power (600) pro-
duced from the mechanical extraction power, to
reset (602) the actuator (130) to the locked po-
sition (140).

2. The electromechanical lock of claim 1, wherein the
engagement mechanism (114) comprises a rotata-
ble contact member, which comprises a first contact
surface (116) to engage with the key (100) in the
insertion (150), and a second contact surface (118)
on the opposite side of the first contact surface (116)
to engage with the key (100) in the extraction (400).

3. The electromechanical lock of claim 2, wherein the
rotatable contact member of the engagement mech-
anism (114) is configured to rotate in a first rotation
direction (200) during the insertion (150) of the key
(100), and rotate in a second rotation (500) direction
opposite to the first rotation direction (200) during
the extraction (400) of the key (100).

4. The electromechanical lock of claim 3, wherein the
first contact surface (116) is configured to engage
with a first key surface (106) of the key (100) in the
insertion (150), the second contact surface (118) is
configured to engage with second key surface (104)
of the key (100) opposite to the first key (106) surface
in the extraction (400), and the rotatable contact
member of the engagement mechanism (114) is con-
figured, after the insertion (150) and before the ex-
traction (400), to rotate in the second direction (320)
to position the second contact surface (118) to face
the second key surface (104).

5. The electromechanical lock of any preceding claim,
wherein the engagement mechanism (114) is con-
figured to resist the insertion (150) of the key (100)
until a first predetermined momentum is overcome
and a sufficient amount of electric power (310) is
produced from the mechanical insertion power to
power the electronic circuit (120) and operate the
actuator (130) to set the actuator (130) to the un-
locked position (140), and the engagement mecha-
nism (114) is further configured to resist the extrac-
tion (400) of the key (100) until a second predeter-
mined momentum is overcome and a sufficient
amount of electric power (600) is produced from the
mechanical extraction power to power the electronic
circuit (120) and operate the actuator (130) to reset
the actuator (130) to the locked position (140).

6. The electromechanical lock of claim 5, wherein the
engagement mechanism (114) comprises a first

spring (800) to resist with the first predetermined mo-
mentum, and a second spring (802) to resist with the
second predetermined momentum.

7. The electromechanical lock of claim 6, wherein the
engagement mechanism (114) is configured to tense
the first spring (800) during the insertion (150) of the
key (100), and, after the first predetermined momen-
tum is overcome, to rotate the generator (160) to
produce the electric power (310) with a released
force from the first spring (800), and the engagement
mechanism (114) is configured to tense the second
spring (802) during the extraction (400) of the key
(100), and, after the second predetermined momen-
tum is overcome, to rotate the generator (160) to
produce the electric power (600) with a released
force from the second spring (802).

8. The electromechanical lock of claim 7, wherein the
engagement mechanism (114) comprises a gear-
wheel (110), which, during the insertion (150) and
during the extraction (400), rotates around an axle
(804) in order to tense the springs (800, 802), and,
as the spring tension is released, the gearwheel
(110) rotates a gearwheel (162) coupled with an axle
of the generator (160) to produce the electric power
from the mechanical power.
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