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(54) ELECTROMECHANICAL LOCK

(57) Electromechanical lock (1) comprising: an op-
erating cylinder (2) extending between a first end (21)
and an opposite second end (22); an inner knob (3) and
an outer knob (4) rotatably connected to the operating
cylinder (2) at the first end (21) and the second end (22),
respectively; wherein the inner knob (3) comprises: an
actuator (31) powered by a battery (32), a control unit
(33) in signal communication with the actuator (31) and
with the battery (32) and a detection device (34) in signal
communication with the control unit (33) and connected
to the outer knob (4); wherein the actuator (31) is config-
ured to switch the operating cylinder (2) from a locking

position, wherein the outer knob (4) rotates idle, to an
unlocking position, wherein the rotation of the outer knob
(4) results in the operation of the operating cylinder (2),
upon receiving an unlocking signal from the control unit
(33) and wherein the detection device (34) is configured
to detect the rotations of the outer knob (4) and to send
a detection signal to the control unit (33) for each rotation
of the outer knob (4), the control unit (33) is configured
to process the detection signals from the detection device
(34) and to send wireless output signals to an outer de-
vice.
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Description

Technical field

[0001] The present invention relates to an electrome-
chanical lock which can be used, for example, to remotely
control access to public and private buildings.

Background art

[0002] The use of a mechanical lock, applicable to a
door of a building and operable by the use of a mechanical
key, is known in the background art. Traditionally, a me-
chanical lock comprises an operating cylinder extending
between a first end and a second end opposite each other
along a longitudinal direction and which is configured to
be placed inside a through cavity of the door. An inner
knob is rotatably connected to the first end of the oper-
ating cylinder at the inner surface of the door. An outer
knob is instead rotatably connected to the second end
of the operating cylinder at the outer surface of the door.
[0003] The operating cylinder is configured to switch
between a locking position, in which both the inner knob
and the outer knob rotate idle without causing the oper-
ation of the operating cylinder, and an unlocking position
in which the rotation of one of the two knobs involves the
operation of the operating cylinder, i.e., opening the door.
[0004] The reversible switching between the locking
position and the unlocking position is carried out by a
user by means of a mechanical key. In other words, by
means of a mechanical key, the user switches the oper-
ating cylinder from the locking position to the unlocking
position, allowing the door to be opened by rotating one
of the two knobs. At the same time, by means of the same
key it is possible to switch the operating cylinder from the
unlocking position to the locking position and therefore
prevent the door from opening by rotating one of the two
knobs.
[0005] An example of an electromechanical lock in ac-
cordance with the preamble of claim 1 is shown in doc-
ument WO 2018/208154 A1.

Problems of the Background Art

[0006] Unfortunately, to switch the operating cylinder
of the background art from the locking position to the
unlocking position and vice versa, the user must neces-
sarily reach the location where such a lock is located. In
fact, the lock of the background art is not enabled for
remote control. In other words, the mechanical lock of
the background art does not allow to remotely lock or
unlock the opening of the door to which such a lock is
applied.
[0007] In addition, the mechanical lock of the prior art
does not allow the user to be promptly notified of any
attempts to access and/or break into the lock. Therefore,
the mechanical lock of the background art does not en-
sure an adequate level of security. In fact, only through

a direct check can the user verify the condition of such
a lock, and possibly notice any burglary attempts.

Summary of the invention

[0008] In this context, the technical task underlying the
present invention is to propose an electromechanical lock
which overcomes the drawbacks of the prior art.
[0009] In particular, it is an object of the present inven-
tion to provide an electromechanical lock which allows
to remotely control the operating cylinder of the lock, i.e.,
which allows to reversibly and remotely switch the oper-
ating cylinder from the locking position to the unlocking
position.
[0010] Furthermore, it is an object of the present in-
vention to provide an electromechanical lock which al-
lows the status of the lock to be controlled remotely, i.e.,
to verify whether attempts have been made to access
and/or break in.
[0011] The mentioned technical task and the stated
objects are substantially achieved by an electromechan-
ical lock, comprising the technical features set out in one
or more of the appended claims.

Advantages of the invention

[0012] By virtue of a preferred embodiment of the in-
vention, a mobile device can be used to send a wireless
signal to the electromechanical lock and change the po-
sition of the operating cylinder.
[0013] By virtue of the preferred embodiment of the
invention it is also possible to control the rotations of the
outer knob of the electromechanical lock and send a cor-
responding wireless signal to a mobile device. A user is
thus promptly notified of any attempted access and/or
break in.

Brief description of the drawings

[0014] Further features and advantages of the present
invention will become more apparent from the description
of an exemplary, but not exclusive, and therefore non-
limiting preferred embodiment of an electromechanical
lock, as illustrated in the appended figures, in which:

- figure 1 is a schematic depiction of the electrome-
chanical lock in accordance with the present inven-
tion;

- figure 2 is a schematic sectional depiction of a door
with the electromechanical lock of Figure 1 applied.

DETAILED DESCRIPTION

[0015] With reference to the appended figures, the
number 1 indicates an electromechanical lock applicable
to a door 6 to control access to a building (not illustrated
in the appended figures).
[0016] The door 6, known to a person skilled in the art,
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will be briefly described to better illustrate the operation
of the electromechanical lock 1.
[0017] The door 6 comprises a closing body 61 extend-
ing between an inner surface 62 and an opposite outer
surface 63 along a longitudinal direction X-X. Said closing
body 61 is configured to reversibly close the entrance of
the building. When the door 6 closes the building en-
trance, the inner surface 62 faces the interior of the build-
ing, while the outer surface 63 faces the exterior of the
building.
[0018] In addition, the door 6 comprises a through cav-
ity 64 from the inner surface 62 to the outer surface 63
and configured to house the electromechanical lock 1.
Preferably, such a through cavity 64 has a cylindrical
shape.
[0019] With particular reference to the appended fig-
ures, the electromechanical lock 1 comprises an operat-
ing cylinder 2 extending between a first end 21 and an
opposite second end 22 along the longitudinal direction
X-X. Said operating cylinder 2 is configured to be located
inside the through cavity 64 of the door 6. Preferably, the
first end 21 of the operating cylinder 2 is placed at the
inner surface 62 of the door 6 and the second end 22 is
placed at the outer surface 63 of the door 6. Still prefer-
ably, the operating cylinder 2 is a European type cylinder.
Such an operating cylinder 2 is known to the person
skilled in the art and will therefore not be further de-
scribed.
[0020] The electromechanical lock 1 further comprises
an inner knob 3 rotatably connected to the operating cyl-
inder 2 at the first end 21 and an outer knob 4 rotatably
connected to the operating cylinder 2 at the second end
22. Both the inner knob 3 and the outer knob 4 can then
rotate with respect to the operating cylinder 2 about the
longitudinal axis X-X. In use the inner knob 3 is connected
to the operating cylinder 2 at the inner surface 62 of the
door 6, vice versa the outer knob 4 is connected to the
operating cylinder 2 at the outer surface 63 of the door 6.
[0021] The operating cylinder 2 is configured to switch
between a locking position, in which the outer knob 4
rotates idle, and an unlocking position, in which the ro-
tation of the outer knob 4 results in the operation of the
operating cylinder 2. Consequently, when the operating
cylinder 2 is in the locking position, the rotation of the
outer knob 4 does not allow the door 6 to be opened.
Vice versa, when the operating cylinder 2 is in the un-
locking position, the rotation of the outer knob 4 allows
the door 6 to be opened. In other words, opening the door
6 by rotating the outer knob 4 is allowed only when the
operating cylinder 2 is in the unlocking position.
[0022] The inner knob 3 comprises an actuator 31 pow-
ered by a battery 32 and a control unit 33 in signal com-
munication with the actuator 31 and with the battery 32.
Such an actuator 31 is configured to switch the operating
cylinder 2 from the locking position to the unlocking po-
sition upon receiving an unlocking signal from the control
unit 33. The mode of switching the operating cylinder 2
from the locking position to the unlocking position by

means of the actuator 31 is known to the person skilled
in the art and will therefore not be further described here-
in.
[0023] The control unit 33 is configured to send the
unlocking signal to the actuator 31 upon receiving a wire-
less opening signal from an outer device. In the present
disclosure, an outer device is understood to be a device
external to the electro-mechanical lock 1 such as smart-
phones, tablets, and a desktop computer or laptop. Ad-
vantageously, a user can remotely control the electro-
mechanical lock 1 by means of, for example, their per-
sonal smartphone. Still for example, by means of an ap-
plication installable on their smartphone, the user can
send the wireless opening signal to the control unit 33.
[0024] In addition, the inner knob 3 comprises a detec-
tion device 34 in signal communication with the control
unit 33. The detection device 34 is also powered by the
battery 32. Such a detection device 34 is connected to
the outer knob 4 by means of rotation transmission
means 5 placed in the operating cylinder 2. The detection
device 34 is configured to detect the rotations of the outer
knob 4 and to send a detection signal to the control unit
33 for each rotation of the outer knob 4. In fact, the rotation
transmission means 5 are mechanically connected to the
outer knob 4 and transform the rotation of the outer knob
4 into a mechanical action acting on the detection device
34. For each mechanical action acting thereon, the de-
tection device 34 sends a detection signal to the control
unit 33.
[0025] The control unit 33 is configured to process the
detection signals from the detection device 34 and to
send wireless output signals to an outer device. For ex-
ample, such wireless output signals are sent to a user’s
smartphone. Still for example, the user receives a notifi-
cation on their smartphone for each wireless output sig-
nal received.
[0026] The wireless output signals contain information
related to the rotation of the outer knob 4. As will be clear-
er in the following, receiving the wireless output signal
allows the user to be informed, in real time, of any ac-
cesses to the building by means of the opening of the
door 6 by rotating the outer knob 4 and/or any attempts
to break into the electromechanical lock 1 which involve
rotating the outer knob 4.
[0027] It should be noted that all the electronic com-
ponents of the electromechanical lock 1, namely the ac-
tuator 31, the battery 32, the control unit 33 and the de-
tection device 34, are placed in the inner knob 3. Advan-
tageously, when the door 6 closes the entrance of the
building, the electronic components are not accessible
from the outside of the building, thus avoiding the risk of
damage to such electronic components by malicious par-
ties.
[0028] According to a preferred embodiment of the in-
vention, the detection device 34 comprises an acceler-
ometer connected to the rotation transmission means 5
and configured to detect the accelerations of the outer
knob 4 at least along a transverse direction Y-Y with re-
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spect to the longitudinal direction X-X. The operation of
an accelerometer is known to the person skilled in the
art and for this reason will not be further described herein.
[0029] Preferably, the actuator 31 is configured to
switch the operating cylinder 2 from the unlocking posi-
tion to the locking position upon receiving a locking signal
from the control unit 33. The switching of the operating
cylinder 2 from the unlocking position to the locking po-
sition by means of the actuator 31 is known to the person
skilled in the art and will not be further described herein.
[0030] Still preferably, the control unit 33 is configured
to send the locking signal to the actuator 31 upon receiv-
ing a wireless closing signal from an outer device. In other
words, a user by means of, for example, their personal
smartphone, places the operating cylinder 2 in the locking
position, thereby preventing the opening of the door 6 by
means of rotation of the outer knob 4.
[0031] It should therefore be noted that both the switch-
ing of the operating cylinder 2 from the locking position
to the unlocking position and the reverse switching can
be carried out remotely.
[0032] In accordance with a first embodiment of the
invention, the control unit 33 is configured to send the
locking signal to the actuator 31 after a first predeter-
mined unlocking time from sending the unlocking signal
from the control unit 33 to the actuator 31. Preferably,
such a first predetermined unlocking time is user settable
by the outer device, for example, by the smartphone.
Advantageously, in accordance with such a first embod-
iment, even if the user has not sent the wireless closing
signal to the control unit 33, after the first predetermined
unlocking time has elapsed, the control unit 33 places
the operating cylinder 2 in the locking position, thus pre-
venting the door 6 from opening by rotating the outer
knob 4.
[0033] In accordance with a second embodiment of the
invention alternative to the first embodiment of the inven-
tion, the control unit 33 is configured to send the locking
signal to the actuator 31 in the absence of receiving at
least one detection signal from the detection device 34
in a second predetermined unlocking time. Preferably,
as for the first embodiment of the invention, the second
predetermined unlocking time is also user settable by the
outer device, for example by the smartphone.
[0034] Consequently, in accordance with the second
embodiment of the invention, if the operating cylinder 2
is in the unlocking position and the control unit 33 does
not detect any rotation of the outer knob 4 within the sec-
ond predetermined unlocking time, the operating cylinder
2 is switched to the locking position, preventing the open-
ing of the door 6 by means of rotation of the outer knob 4.
[0035] In accordance with the preferred embodiment
of the invention, the wireless output signal sent by the
control unit 33 to an outer device is an occurred access
signal when the operating cylinder 2 is in the unlocking
position and the control unit 33 receives at least one de-
tection signal from the detection device 34. In other
words, when the operating cylinder 2 is in the unlocking

position and the detection device 34 detects the rotation
of the outer knob 4, the control unit 33 sends an occurred
access notification, for example, to the user’s smart-
phone.
[0036] Still in accordance with the preferred embodi-
ment of the invention, the wireless output signal sent by
the control unit 33 to an outer device is an alarm signal
when the operating cylinder 2 is in the locking position
and the control unit 33 receives from the detection device
34 a number of detection signals higher than a rotation
threshold value. Preferably, said rotation threshold value
is settable by the user by means of, for example, the
smartphone.
[0037] If the operating cylinder 2 is in the locking posi-
tion, and the detection device 34 detects a number of
rotations of the outer knob 4 higher than the rotation
threshold value, the control unit 33 sends an alarm noti-
fication, for example, to the user’s smartphone. Conse-
quently, if the alarm notification is received, the user can
intervene promptly.
[0038] Still in accordance with the preferred embodi-
ment of the invention, the control unit 33 is configured to
send a wireless battery depletion signal to an outer de-
vice. The control unit 33 is then configured to read the
power status of the battery 32 and is preferably config-
ured to send the wireless battery depletion signal to the
outer device when the power status of the battery 32 is
lower than a power threshold value. The power threshold
value corresponds to the minimum power status value
which allows the optimal operation of all the electronic
components. Upon receiving the wireless battery deple-
tion signal 32, the user is immediately informed of the
status of the battery 32, allowing the user to promptly
charge and/or replace it.
[0039] Additionally, the control unit 33 is configured to
send the locking signal to the actuator 31 when the power
status of the battery 32 is less than the power threshold
value. Consequently, if the power status of the battery
32 is lower than the power threshold value, the operating
cylinder 2 is switched to the locking position, thereby pre-
venting the operating cylinder 2 from remaining in the
unlocking position.

Claims

1. Electromechanical lock (1) comprising:

- an operating cylinder (2) extending between a
first end (21) and an opposite second end (22)
along a longitudinal direction (X-X);
- an inner knob (3) rotatably connected to the
operating cylinder (2) at the first end (21);
- an outer knob (4) rotatably connected to the
operating cylinder (2) at the second end (22);
wherein the operating cylinder (2) is configured
to switch between a locking position, wherein
the outer knob (4) rotates idle, and an unlocking
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position, wherein the rotation of the outer knob
(4) results in the operation of the operating cyl-
inder (2);

wherein the inner knob (3) comprises:

- an actuator (31) powered by a battery (32) and
a control unit (33) in signal communication with
the actuator (31) and with the battery (32), said
actuator (31) being configured to switch the op-
erating cylinder (2) from the locking position to
the unlocking position upon receiving an unlock-
ing signal from the control unit (33), the control
unit (33) being configured to send the unlocking
signal to the actuator (31) upon receiving a wire-
less opening signal from an outer device;
- a detection device (34) in signal communica-
tion with the control unit (33), said detection de-
vice (34) being connected to the outer knob (4)
by means of rotation transmission means (5)
placed in the operating cylinder (2), said detec-
tion device (34) being configured to detect rota-
tions of the outer knob (4) and to send a detec-
tion signal to the control unit (33) for each rota-
tion of the outer knob (4), the control unit (33)
being configured to process detection signals
from the detection device (34) and to send wire-
less output signals to an outer device;

characterized in that:

- the wireless output signal sent by the control
unit (33) to an outer device is an occurred access
signal when the operating cylinder (2) is in the
unlocking position and the control unit (33) re-
ceives at least one detection signal from the de-
tection device (34).

2. Lock (1) according to claim 1, wherein the detection
device (34) comprises an accelerometer connected
to the rotation transmission means (5) and config-
ured to detect the accelerations of the outer knob (4)
at least along a transverse direction (Y-Y) with re-
spect to the longitudinal direction (X-X).

3. Lock (1) according to claim 1 or 2, wherein the ac-
tuator (31) is configured to switch the operating cyl-
inder (2) from the unlocking position to the locking
position upon receiving a locking signal from the con-
trol unit (33), the control unit (33) being configured
to send the locking signal to the actuator (31) upon
receiving a wireless closing signal from an outer de-
vice.

4. Lock (1) according to any one of claims 1 to 3, where-
in the actuator (31) is configured to switch the oper-
ating cylinder (2) from the unlocking position to the
locking position upon receiving a locking signal from

the control unit (33), the control unit (33) being con-
figured to send the locking signal to the actuator (31)
after a first predetermined unlocking time starting
from the action of sending the unlocking signal by
the control unit (33) to the actuator (31).

5. Lock (1) according to anyone of claims 1 to 3, where-
in the actuator (31) is configured to switch the oper-
ating cylinder (2) from the unlocking position to the
locking position upon receiving a locking signal from
the control unit (33), the control unit (33) being con-
figured to send the locking signal to the actuator (31)
in absence of the reception of at least one detection
signal from the detection device (34) in a second
predetermined unlocking time.

6. Lock (1) according to any one of claims 1 to 5, where-
in the wireless output signal sent by the control unit
(33) to an outer device is an alarm signal when the
operating cylinder (2) is in the locking position and
the control unit (33) receives from the detection de-
vice (34) a number of detection signals higher than
a rotation threshold value.

7. Lock (1) according to any one of claims 1 to 6, where-
in the control unit (33) is configured to send a wireless
battery depletion signal to an outer device and to
send the locking signal to the actuator (31) when the
battery (33) power status is lower than a power
threshold value.
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