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Description

FIELD

[0001] The invention relates to the field of smart door-
lock and concerns a doorlock configured to switch be-
tween a locked state and an unlocked state. The inven-
tion also concerns a method for determining a locked
state and an unlocked state of a doorlock.

BACKGROUND

[0002] Electromechanical lock and key with identifica-
tion code, or key with a specific shape without identifica-
tion code, are widespread. They enable authorized key
holders to have access to locked rooms if the identifica-
tion code of the key, or the shape of the key, corresponds
to a predetermined code, or a predetermined shape, in
relation with the electromechanical lock. The key may be
an ordinary looking key to insert into the lock or an access
badge to pass in front of the lock.
[0003] In case of a key with an identification code, the
electromechanical lock comprises a processor config-
ured to compare the identification code of the key with
the predetermined code. If the identification code corre-
sponds to the predetermined code, the electromechani-
cal lock switches from its locked state to its unlocked
state.
[0004] Commonly locks are formed with a body that
can be easily unscrewed by a locksmith to facilitate rekey-
ing. The body has the function to lock and unlock the
lock. A lock body may be found under the form of a Eu-
ropean cylinder (defined by the DIN18251). A European
cylinder is a type of lock cylinder. There exist other pro-
files of lock bodies like the oval cylinder that is used in
the Nordic countries. A body may not be in the form of a
cylinder. A lock body may be inserted into a lock or a
mortise lock or a slot-in lock. This function offers the ad-
vantage of allowing its change without altering the bolt-
work hardware. Removing the body typically requires on-
ly loosening a set screw, then sliding the body from the
boltwork.
[0005] As depicted in figure 1, a lock mechanism, or
doolock, 5 has a deadbolt 6 that may be entirely posi-
tioned inside the housing of the door 7 in the unlocked
state. In the locked state (state depicted in figure 1), this
deadbolt6 projects beyond the door 7 and is inserted into
a slot of the door frame (not represented), thus locking
the door to the frame. The movement of the deadbolt 6
can be mechanically obtained, for example by a rotation
of a key inserted into the doorlock or by rotation of a
handle 8, preferably an indoor handle. The rotation of the
key clockwise, respectively anticlockwise, causes a pin
to rotate accordingly, thereby making the deadbolt 6
translate either outside the door to be inserted into the
slot of the door frame, or inside the door. To switch from
the locked state of the door to the unlocked state of the
door, a user has to rotate the key with the corresponding

rotation of the key inside the doorlock, or rotate the indoor
handle 8 with the corresponding rotation (which means
with the adapted angular displacement in the corre-
sponding direction 3, 4) to generate a rotation of the pin
that actuates in translation the deadbolt 6. The door may
comprise a handle 9 to activate the latch 2 of the door.
This handle 9 (together with the latch 2) enables to open
and close the door in its unlocked state, to enter or leave
the room.
[0006] Therefore, the rotation of the indoor handle en-
ables to make the deadbolt translate between various
positions, from a position totally inserted in the door to a
position where the deadbolt extends beyond the door,
so as to be inserted into the corresponding slot of the
door frame, and vice versa depending on the direction
of the rotation of the indoor handle (clockwise and/or an-
ticlockwise).
[0007] However, after having turned the handle clock-
wise and/or anticlockwise, it is difficult for a user to esti-
mate the position of the deadbolt in the door or in the slot
of the door frame. The existing doorlocks do not offer the
possibility to determine if the doorlock is locked or un-
locked.
[0008] WO2005066440A1 provides a mechanism for
monitoring the respective position of a window handle
from a distance. A handle shaft and/or handle bearing
bears a circuit slide which controls the sensors associ-
ated with the individual positions of the handle. The out-
put signals of the sensors are transmitted by radio or via
a line to a report centre.
[0009] US2019/218826 Presents an interchangeable
electro-mechanical lock core for use with a lock device
having a locked state and an unlocked state is disclosed.
The interchangeable electromechanical lock core may
include a moveable plug having a first position relative
to a lock core body which corresponds to the lock device
being in the locked state and a second position relative
to a lock core body which corresponds to the lock device
being in the unlocked state.
[0010] There is consequently a need for a doorlock
configured to enable to retrieve the status of the doorlock
to know whether the doorlock is in its locked state of in
its unlocked state.

SUMMARY OF THE INVENTION

[0011] A solution to overcome this drawback is to pro-
vide a doorlock enabling to retrieve the lock status of the
doorlock by analyzing the rotation and the direction of
the rotation of the handle.
[0012] To this end, the subject of the invention is a
doorlock configured to switch between a locked state and
an unlocked state, the doorlock extending along a first
axis between a first end and a second end, the doorlock
comprising:

- a handle positioned at the first end of the doorlock,
the handle being mobile in rotation around the first
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axis,
- a pin positioned between the first end and the second

end of the doorlock, the pin extending radially from
the first axis, the pin being mobile in rotation around
the first axis, and configured to be rotatably driven
by a rotation of the handle, thereby making the door-
lock switch between the locked state and the un-
locked state,

- a PCB secured in an immovable manner inside the
handle,

- a ring centered around the first axis, and fixed to the
handle so that the rotation of the handle makes the
ring rotate,

- at least one magnet positioned on the ring,
- two reed switches positioned on the PCB, preferably

facing the ring,

wherein the PCB comprises a processor configured to
determine an angular displacement of the handle and a
direction of the rotation of the handle around the first axis,
based on an electric field generated by the two reed
switches when the handle is actuated in rotation around
the first axis and to determine a locked/unlocked state of
the doorlock.
[0013] Advantageously, the doorlock of the invention
comprises at least two magnets, two adjacent magnets
of the at least two magnets forming an angular portion
from the first axis with a predefined angle.
[0014] Advantageously, the processor is further con-
figured to send to a remote control through a communi-
cation link the angular displacement of the handle and
the direction of the rotation of the handle around the first
axis.
[0015] Advantageously each of the at least two mag-
nets comprises a north pole and a south pole superim-
posed on the north pole according to a second axis par-
allel to the first axis, respectively in a first direction and
in a second direction, opposite to the first direction, for
two adjacent magnets of the at least two magnets.
[0016] Advantageously the at least two magnets are
distributed regularly on the ring.
[0017] Advantageously the processor comprises a
memory configured to store a position of the handle.
[0018] Advantageously the processor is configured to
read an identification code of an identification key and
configured to cause the doorlock to switch from the
locked state to the unlocked state if the identification code
of the identification key is an authorized code of the door-
lock.
[0019] The invention also relates to a method for de-
termining a locked state and an unlocked state of a door-
lock, the doorlock extending along a first axis between a
first end and a second end, the doorlock comprising:

- a handle positioned at the first end of the doorlock,
the handle being mobile in rotation around the first
axis,

- a pin positioned between the first end and the second

end of the doorlock, the pin extending radially from
the first axis, the pin being mobile in rotation around
the first axis, and configured to be rotatably driven
by a rotation of the handle, thereby making the door-
lock switch between the locked state and the un-
locked state,

- a PCB secured in an immovable manner inside the
handle, the PCB comprising a processor,

- a ring centered around the first axis, and fixed to the
handle so that the rotation of the handle makes the
ring rotate,

- at least one magnet positioned on the ring,
- two reed switches positioned on the PCB, preferably

facing the ring,

the method comprising the following steps:

- rotation of the handle about the first axis according
to an angular displacement of the handle and a di-
rection of the rotation of the handle around the first
axis,

- generation of a first electrical signal and a second
electrical signal by the two reed switches,

- determination of the angular displacement of the
handle and the direction of the rotation of the handle
around the first axis by the processor based on the
first electrical signal and the second electrical signal,

- determining a locked/unlocked state of the doorlock.

[0020] Advantageously the method of the invention
comprises a step of storing a position of the handle.
[0021] Advantageously the method of the invention fur-
ther comprises a step of determining the locked state and
the unlocked state of the doorlock from the stored position
and the angular displacement of the handle and the di-
rection of the rotation of the handle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings illustrate various
non-limiting, exemplary, innovative aspects in accord-
ance with the present descriptions:

- Figure 1 schematically represents a lock mechanism
of a door of the prior art;

- Figure 2 schematically represents a doorlock ac-
cording to the invention;

- Figure 3 schematically represents a doorlock ac-
cording to the invention;

- Figure 4 schematically represents the working prin-
ciple of a reed switch included in a doorlock accord-
ing to the invention;

- Figure 5 schematically represents a ring of the door-
lock according to the invention;

- Figure 6 schematically represents the principle of
the doorlock according to the invention;

- Figure 7 schematically represents the principle of
the doorlock according to the invention;
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- Figure 8 schematically represents the analysis of the
direction of the rotation of the handle of the doorlock
of the invention;

- Figure 9 represents an example of the reed switch
states for a clockwise rotation of the handle of the
doorlock of the invention;

- Figure 10 represents an example of the reed switch
states for anticlockwise rotation of the handle of the
doorlock of the invention;

- Figure 11 represents a block diagram of the steps
of a method for determining a locked state and an
unlocked state of a doorlock according to the inven-
tion.

[0023] For the sake of clarity, the same elements have
the same references in the various figures.

DETAILED DESCRIPTION

[0024] As previously mentioned, although many of the
features of this invention are described in relation to a
door, it is understood that they are generally applicable
to any opening unit, such as a window.
[0025] In order to illustrate the invention, the explana-
tions are related to a door. Note that these explanations
may be applied similarly to any opening unit. A door is
an opening unit enabling the access to a room (or from
a room to the outside) through an aperture. The door is
connected to a door frame that frames the aperture and
is fixed to the walls around the aperture. In an unlocked
state of the door, the door is mobile in relation to the door
frame, typically mobile in rotation around doors hinges
(or in translation in the case the door and the door frame
are configured to let the door slide through a part of the
door frame and into the wall). The door may be in an
open configuration or a closed configuration. In the
closed configuration, the door covers the aperture (i.e.
no one can go through the aperture). Typically the door
is equipped with a lock mechanism. The lock mechanism
has a latch that is either inserted into a slot of the door
frame (the door is closed) or retracted inside the door
(the door is no longer attached to the door frame and
may be open). In the closed configuration, the latch is
inserted into the slot of the door frame. In existing lock
mechanisms, a lock clutch is connected to the latch. The
lock clutch is usually engaged with both the indoor and
outdoor door knobs. This enables a user to activate the
lock clutch to make the latch move by moving one of the
door knobs or handles. Therefore a user has to move a
door knob of the door to switch from the closed configu-
ration of the door to the open configuration of the door.
Indeed, the lock clutch being engaged with the knob, the
movement of the knob leads to the movement of the latch.
Moving the door knob makes the latch retract into the
door. The user can pull or push the door to open it.
[0026] In the closed configuration of the door, the lock
mechanism can be either in a locked state or an unlocked
state. The unlocked state corresponds to the case dis-

cussed above. The door may be open by a user when
activating a door knob and pushing or pulling the door.
As explained in the introduction, the lock mechanism has
a deadbolt entirely positioned inside the locking mecha-
nism in the unlocked state. In the locked state, this dead-
bolt projects beyond the lock mechanism and is inserted
into a slot of the door frame, thus locking the door to the
frame. To switch from the locked state of the door to the
unlocked state of the door, a user has to rotate the key
with the corresponding rotation of the key inside the lock
mechanism, or rotate the indoor handle with the corre-
sponding rotation (which means with the adapted angular
displacement in the corresponding direction).
[0027] This previous case corresponds to a single-
point lock mechanism (i.e. with a single deadbolt). The
invention similarly applies to a multi-point lock mecha-
nism. A multi-point lock, also known as a safety lock,
provides extra security as it distributes the locking points
(i.e. a plurality of deadbolts) over the entire door. The
most common multi-point lock is the three-point lock com-
posed of a main deadbolt in the center and two other
bolts at the top and at the bottom actuated by a rod. Some
multi-point locks may have up to ten locking points.
[0028] Figure 1 schematically represents a lock mech-
anism of a door of the prior art and was discussed in the
introduction.
[0029] Figure 2 schematically represents a doorlock
10 according to the invention. The doorlock 10 is config-
ured to switch between a locked state and an unlocked
state.
[0030] The doorlock extends along a first axis X be-
tween a first end 11 and a second end 12. The doorlock
comprises a handle 13 positioned at the first end 11 of
the doorlock, the handle 13 being mobile in rotation
around the first axis X. The doorlock comprises a pin 14
positioned between the first end 11 and the second end
12 of the doorlock, the pin 14 extending radially from the
first axis X, the pin being mobile in rotation around the
first axis X, and configured to be rotatably driven by a
rotation of the handle 13 or by a rotation of an associated
key inserted into the outdoor handle at the second end
12, thereby making the doorlock switch between the
locked state and the unlocked state.
[0031] The doorlock 10 may be configured to cooper-
ate with at least one identification key 17. The doorlock
10 may comprise at its second end 12 a key hole 16
shaped to accept insertion of the identification key 17. A
rotation of the identification key may lead to the rotation
of the pin, thereby making the doorlock switch between
the locked state and the unlocked state. Alternatively, or
in addition, the doorlock 10 may comprise a processor
configured to read an identification code of the identifi-
cation key 17 and configured to cause the doorlock 10
to switch from the locked state to the unlocked state if
the identification code of the identification key 17 is an
authorized code of the doorlock 10. The processor of the
doorlock 10 may comprise an algorithm that is able to
generate a plurality of codes. When inserting the identi-
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fication key 17 into the key hole or having the identifica-
tion key 17 or a smartphone close to the doorlock 10, (i.
e. until about 10 meters of the doorlock, for example
thanks to the BLE technology (acronym of Bluetooth™

Low Energy technology)), one of the code generated by
the algorithm of the processor is transmitted from the
processor to the identification key 17 when this one is
inserted into the key hole 16. In return, the processor
should receive from the identification key 17 an author-
ized code, that is to say an identification code corre-
sponding to the code transmitted by the processor. There
is a communication between the doorlock 10 and the
identification key 17. And if the processor receives from
the identification key 17, as a response to its code, an
authorized code, the identification key 17 is considered
as an authorized key for switching between the locked
state and the unlocked state. The communication be-
tween the identification key and the doorlock may use a
direct electrical contact, an RF communication link
(NFC™, Bluetooth™, Wi-Fi™, Zigbee™ or other low power
RF communication standard or proprietary means), an
optical or an acoustical communication means.
[0032] More details of the core of the invention are giv-
en thereafter.
[0033] Figure 3 schematically represents a doorlock
according to the invention. According to the invention,
the doorlock 10 comprises a PCB 18 (Printed Circuit
Board) secured in an immovable manner inside the han-
dle 13. The doorlock 10 comprises a ring 19 centered
around the first axis X, and fixed to the handle 13 so that
the rotation of the handle 13 makes the ring 19 rotate. In
other words, a clockwise rotation of a defined angle of
the handle 13 around the first axis X makes the ring 19
rotate clockwise of the same defined angle around the
first axis X. Similarly, an anticlockwise rotation of another
defined angle of the handle 13 around the first axis X
makes the ring 19 rotate anticlockwise of the same an-
other defined angle around the first axis X.
[0034] The doorlock 10 comprises at least one magnet,
but preferably at least two magnets 20 positioned on the
ring 19. The doorlock 10 comprises two reed switches
23 positioned on the PCB 18, preferably facing the ring
19. A reed switch is an electrical switch operated by an
applied magnetic field. The reed switch is closed when
a magnet is closed of the reed switch and the reed switch
is open when the magnet is too far. This principle is de-
scribed in detail below.
[0035] The PCB 18 comprises a processor configured
to determine an angular displacement of the handle 13
and a direction of the rotation of the handle 13 around
the first axis X, based on an electric field generated by
the two reed switches 23 when the handle 13 is actuated
in rotation around the first axis X.
[0036] Figure 4 schematically represents the working
principle of a reed switch included in a doorlock according
to the invention. A reed switch is an electrical switch op-
erated by an applied magnetic field. The reed switch is
closed when a magnet is closed of the reed switch (on

the left hand side of the figure) and the reed switch is
open when the magnet is too far (on the right hand side
of the figure). This should be clear to a person skilled in
the art but it may be nevertheless noted that the state of
the reed switch is not the state of the doorlock.
[0037] The operating mode of the reed switch de-
scribed above is an example of a so-called "normally
opened" reed switch (i.e. a reed switch that is normally
in its open state and is closed when an magnetic field is
applied in its vicinity). The invention similarly applies to
a so-called "normally closed" reed switch (i.e. a reed
switch that is normally in its closed state and is open
when a magnetic field is applied in its vicinity).
[0038] As the magnet 20 are positioned on the ring 19,
when rotating the handle, the ring rotates similarly and
so do the magnets 20 that pass in front of the reed switch-
es positioned on the PCB. The rotation of the handle
leads to the approach and distancing of a magnet in re-
gards of a reed switch. Each reed switch changes ac-
cordingly its state between open and close.
[0039] Figure 5 schematically represents the ring 19
of the doorlock according to the invention. In a preferred
embodiment, each of the at least two magnets 20 com-
prises a north pole and a south pole superimposed on
the north pole according to a second axis Y parallel to
the first axis X, respectively in a first direction and in a
second direction, opposite to the first direction, for two
adjacent magnets 20 of the at least two magnets. This
alternance of the north and south pole ensures that be-
tween two adjacent magnets the magnetic field is zero,
which causes the reed switch to open. This technical fea-
ture ensures all reed switches are open when passing
between two magnets. The reed switch is closed when
it approaches a magnet. Nevertheless, this alternance
of the poles is not compulsory.
[0040] Figure 6 schematically represents the principle
of the doorlock according to the invention. In this figure,
the magnets 20 are labelled from 1 to 6 and the reed
switches 23 are labelled A and B and installed on the
main PCB. With this configuration, the processor of the
doorlock is configured to analyse the angular distance of
the rotation (how many degrees compared to the previ-
ous position) and its direction (clockwise or anti-clock-
wise), as explained thereafter.
[0041] Figure 7 schematically represents the principle
of the doorlock according to the invention. This figure
depicts a non-limitative example of the ring having 6 mag-
nets. The invention applies similarly with less than 6 mag-
nets, for example 2 or 3, or with more than 6 magnets,
for example 10 or 12. The magnets are preferably dis-
tributed regularly on the ring.
[0042] As mentioned before, the doorlock 10 compris-
es at least two magnets 20 positioned on the ring 19. As
depicted, two adjacent magnets 20 of the at least two
magnets form an angular portion 21 from the first axis X
with an angle 22 predefined by the position of the mag-
nets. In this example the angle is 60°. Should the ring
have 12 magnets, the angle 22 would be 30°.The angle
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22 may take other values depending on the position of
the magnets 20 on the ring 19.
[0043] The two reed switches 23 are placed on the
PCB 18, forming an angular portion from the first axis X
with an angle 24. For the sake of explanation, the angle
24 is 45° in the depicted example, but it could have other
values, for example 40° or 50°. In the depicted example,
the magnets and reed switches have a 15° precision
since there are 4 reed switch events for a 60° rotation.
Also, the angle 22 may be less than the angle 24. A per-
son skilled in the art understands that the values of the
angles 22, 24 depend on the position of the magnets 20
on the ring 19, the distance of the PCB from the ring and
the distance between between the reed switches. These
geometrical parameters may be adapted according to
the desired accuracy of the detection. This means that,
when considering the angular portion 21 having an angle
22 of 60° during the anticlockwise rotation of the handle
(i.e. the rotation of the ring 19), the first magnet 20-1 of
the two adjacent magnets delimiting the said angular por-
tion pass in front of the first reed switch 23-1, then pass
in front of the second reed switch 23-2, and then the
second magnet 20-2 of the two adjacent magnets delim-
iting the said angular portion pass in front of the first reed
switch 23-1, then pass in front of the second reed switch
23-2. There are 4 events that can be noted:

- 20-1 in front of 23-1;
- 20-1 in front of 23-2;
- 20-2 in front of 23-1;
- 20-2 in front of 23-2.

[0044] Figure 8 schematically represents the analysis
of the direction of the rotation of the handle of the doorlock
of the invention, based on the relative movement of the
magnets passing in front of the two reed switches.
[0045] The indoor handle 13 is turned clockwise in one
of these cases:

- Reed switch A is at the high level + reed switch B
has a rising level;

- Reed switch A is at the low level + reed switch B has
a falling level;

- Reed switch B is at the high level + reed switch A
has a falling level;

- Reed switch B is at the low level + reed switch A has
a rinsing level.

[0046] The indoor handle 13 is turned anti-clockwise
in one of these cases:

- Reed switch A is at the low level + reed switch B has
a rising level;

- Reed switch A is at the high level + reed switch B
has a falling level;

- Reed switch B is at the low level + reed switch A has
a falling level;

- Reed switch B is at the high level + reed switch A

has a rising level.

[0047] Figure 9 represents an example of the reed
switch states for a clockwise rotation of the handle of the
doorlock of the invention. When considering a case
wherein the magnets are placed every 60 degrees on
the ring of the doorlock, it means that during a 60° rota-
tion, the two reed switches will measure four changes of
state (4 events). This means that the indoor handle turns
15° for each event on reed switches (see figure 9 and
figure 10).
[0048] Let now consider the following initial condition
for the clockwise rotation: reed switches A and B are low
which means that the two reed switches are between two
magnets (see figure 9):

- Turning clockwise, reed switch A rises and B is low,
- Continue the rotation, reed switch B rises, A remains

high,
- Continue the rotation, reed switch A falls, B remains

high,
- Continue the rotation, reed switch B falls, A remains

low, the initial conditions are back.

[0049] Figure 10 represents an example of the reed
switch states for an anticlockwise rotation of the handle
of the doorlock of the invention.
[0050] Let now consider the following initial condition
for the anticlockwise rotation: reed switches A and B are
low which means that the two reed switches are between
magnets (see figure 10):

- Turning anticlockwise, reed switch B rises and A is
low,

- Continue the rotation, reed switch A rises, B remains
high,

- Continue the rotation, reed switch B falls, A remains
high,

- Continue the rotation, reed switch A falls, B remains
low, the initial conditions are back.

[0051] Therefore, as the level of the electrical signal
from each of the two reed switches depends on the mag-
netic field to which it is subjected, analyzing the evolution
of the signal indicates the direction of the rotation (clock-
wise and anticlockwise) and the angle of the rotation per-
formed by the handle.
[0052] The processor of the doorlock may comprise a
memory configured to store a position of the handle. After
analyzing the evolution of the signal and determining the
direction and the angle of the rotation, and based on the
previously stored position of the handle, it is possible to
determine an updated position of the handle, that can
also be stored in the memory.
[0053] The processor may further be configured to
send to a remote control through a communication link
the angular displacement of the handle and the direction
of the rotation of the handle around the first axis. The
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processor may also calculate, based on the previous
stored position of the handle, its angular displacement
and the direction of the rotation whether the doorlock is
in its locked or unlocked state. This information can be
further sent to a remote control, for example to a smart-
phone via a web application.
[0054] Figure 11 represents a block diagram of the
steps of a method for determining a locked state and an
unlocked state of the doorlock 10 according to the inven-
tion. According to the invention, the method comprises
following steps:

- rotation (step 100) of the handle 13 about the first
axis (X) according to an angular displacement of the
handle and a direction of the rotation of the handle
around the first axis,

- generation (step 110) of a first electrical signal and
a second electrical signal by the two reed switches
23,

- determination (step 120) of the angular displace-
ment of the handle and the direction of the rotation
of the handle around the first axis by the processor
based on the first electrical signal and the second
electrical signal.

[0055] The method may further comprise a step 130
of storing a position of the handle.
[0056] The method may further comprise a step 140
of determining the locked state and the unlocked state
of the doorlock from the stored position and the angular
displacement of the handle and the direction of the rota-
tion of the handle.
[0057] The examples disclosed in this specification are
therefore only illustrative of some embodiments of the
invention. They do not in any manner limit the scope of
said invention which is defined by the appended claims.

Claims

1. A doorlock (10) configured to switch between a
locked state and an unlocked state, the doorlock ex-
tending along a first axis (X) between a first end (11)
and a second end (12), the doorlock comprising:

- A handle (13) positioned at the first end (11)
of the doorlock, the handle (13) being mobile in
rotation around the first axis (X),
- A pin (14) positioned between the first end (11)
and the second end (12) of the doorlock, the pin
(14) extending radially from the first axis (X), the
pin being mobile in rotation around the first axis
(X), and configured to be rotatably driven by a
rotation of the handle (13), thereby making the
doorlock switch between the locked state and
the unlocked state,
- a PCB (18) secured in an immovable manner
inside the handle (13),

- a ring (19) centered around the first axis (X),
and fixed to the handle (13) so that the rotation
of the handle (13) makes the ring (19) rotate,
- at least one magnet (20) positioned on the ring
(19),
- two reed switches (23) positioned on the PCB
(18), preferably facing the ring (19),

wherein the PCB (18) comprises a processor con-
figured to determine an angular displacement of the
handle (13) and a direction of the rotation of the han-
dle (13) around the first axis (X), based on an electric
field generated by the two reed switches (23) when
the handle (13) is actuated in rotation around the first
axis (X), and to determine a locked/unlocked state
of the doorlock.

2. The doorlock (10) according to claim 1, wherein the
at least one magnet (20) is at least two magnets (20),
two adjacent magnets (20) of the at least two mag-
nets forming an angular portion (21) from the first
axis (X) with a predefined angle (22).

3. The doorlock (10) according to claim 1 or 2, wherein
the processor is further configured to send to a re-
mote control through a communication link the an-
gular displacement of the handle and the direction
of the rotation of the handle around the first axis.

4. The doorlock (10) according to any one of claim 2 or
3, wherein each of the at least two magnets (20)
comprises a north pole and a south pole superim-
posed on the north pole according to a second axis
(Y) parallel to the first axis (X), respectively in a first
direction and in a second direction, opposite to the
first direction, for two adjacent magnets (20) of the
at least two magnets.

5. The doorlock (10) according to any one of the claims
2 to 4, wherein the at least two magnets (20) are
distributed regularly on the ring (19).

6. The doorlock (10) according to any one of the claims
1 to 5, wherein the processor comprises a memory
configured to store a position of the handle.

7. The doorlock (10) according to any one of the claims
1 to 6, wherein the processor is configured to read
an identification code of an identification key and
configured to cause the doorlock (10) to switch from
the locked state to the unlocked state if the identifi-
cation code of the identification key is an authorized
code of the doorlock (10).

8. A method for determining a locked state and an un-
locked state of a doorlock (10), the doorlock extend-
ing along a first axis (X) between a first end (11) and
a second end (12), the doorlock comprising:
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- A handle (13) positioned at the first end (11)
of the doorlock, the handle being mobile in ro-
tation around the first axis (X),
- A pin (14) positioned between the first end (11)
and the second end (12) of the doorlock, the pin
extending radially from the first axis (X), the pin
(14) being mobile in rotation around the first axis,
and configured to be rotatably driven by a rota-
tion of the handle (13), thereby making the door-
lock switch between the locked state and the
unlocked state,
- a PCB (18) secured in an immovable manner
inside the handle (13), the PCB comprising a
processor,
- a ring (19) centered around the first axis (X),
and fixed to the handle (13) so that the rotation
of the handle makes the ring rotate,
- at least one magnet (20) positioned on the ring
(19),
- two reed switches (23) positioned on the PCB
(18), preferably facing the ring,

the method comprising the following steps:

- rotation (100) of the handle (13) about the first
axis (X) according to an angular displacement
of the handle and a direction of the rotation of
the handle around the first axis,
- generation (110) of a first electrical signal and
a second electrical signal by the two reed switch-
es (23),
- determination (120) of the angular displace-
ment of the handle and the direction of the rota-
tion of the handle around the first axis by the
processor based on the first electrical signal and
the second electrical signal
- determining a locked/unlocked state of the
doorlock.

9. The method of claim 8, further comprising a step
(130) of storing a position of the handle.

10. The method of claim 9, further comprising a step
(140) of determining the locked state and the un-
locked state of the doorlock from the stored position
and the angular displacement of the handle and the
direction of the rotation of the handle.

Patentansprüche

1. Türschloss (10), das dafür konfiguriert ist, zwischen
einem verschlossenen Zustand und einem unver-
schlossenen Zustand umzuschalten, wobei sich das
Türschloss entlang einer ersten Achse (X) zwischen
einem ersten Ende (11) und einem zweiten Ende
(12) erstreckt, wobei das Türschloss Folgendes um-
fasst:

- einen Griff (13), der an dem ersten Ende (11)
des Türschlosses positioniert ist, wobei der Griff
(13) um die erste Achse (X) drehbar beweglich
ist,
- einen Stift (14), der zwischen dem ersten Ende
(11) und dem zweiten Ende (12) des Türschlos-
ses positioniert ist, wobei sich der Stift (14) radial
von der ersten Achse (X) erstreckt, wobei der
Stift um die erste Achse (X) drehbar beweglich
ist und dafür konfiguriert ist, durch eine Drehung
des Griffs (13) drehend angetrieben zu werden,
wodurch das Türschloss zwischen dem ver-
schlossenen Zustand und dem unverschlosse-
nen Zustand umgeschaltet wird,
- eine Leiterplatte (18), die unbeweglich inner-
halb des Griffs (13) gesichert ist,
- einen Ring (19), der um die erste Achse (X)
zentriert und an dem Griff (13) befestigt ist, so
dass der Ring (19) durch die Drehung des Griffs
(13) gedreht wird,
- mindestens einen Magneten (20), der auf dem
Ring (19) positioniert ist,
- zwei Reedschalter (23), die auf der PCB (18)
positioniert sind, die vorzugsweise zum Ring
(19) weisen,

wobei die Leiterplatte (18) einen Prozessor umfasst,
der dafür konfiguriert ist, eine Winkelverschiebung
des Griffs (13) und eine Richtung der Drehung des
Griffs (13) um die erste Achse (X) basierend auf ei-
nem elektrischen Feld zu bestimmen, das durch die
zwei Reedschalter (23) erzeugt wird, wenn der Griff
(13) drehend um die erste Achse (X) betätigt wird,
und einen verschlossenen/unverschlossenen Zu-
stand des Türschlosses zu bestimmen.

2. Türschloss (10) nach Anspruch 1, wobei es sich bei
dem mindestens einen Magneten (20) um mindes-
tens zwei Magneten (20) handelt, wobei zwei an-
grenzende Magnete (20) der mindestens zwei Ma-
gnete einen Winkelabschnitt (21) von der ersten
Achse (X) mit einem vordefinierten Winkel (22) bil-
den.

3. Türschloss (10) nach Anspruch 1 oder 2, wobei der
Prozessor ferner dafür konfiguriert ist, die Winkel-
verschiebung des Griffs und die Richtung der Dre-
hung des Griffs um die erste Achse durch eine Kom-
munikationsverbindung an eine Fernsteuerung zu
senden.

4. Türschloss (10) nach Anspruch 2 oder 3, wobei jeder
von den mindestens zwei Magneten (20) einen Nord-
pol und einen Südpol umfasst, der dem Nordpol ent-
lang einer zweiten Achse (Y) parallel zur ersten Ach-
se, jeweils in einer ersten Richtung und in einer zwei-
ten Richtung entgegengesetzt zur ersten Richtung,
bei zwei angrenzenden Magneten (20) der mindes-
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tens zwei Magnete überlagert ist.

5. Türschloss (10) nach einem der Ansprüche 2 bis 4,
wobei die mindestens zwei Magnete (20) gleichmä-
ßig auf dem Ring (19) verteilt sind.

6. Türschloss (10) nach einem der Ansprüche 1 bis 5,
wobei der Prozessor einen Speicher umfasst, der
dafür konfiguriert ist, eine Position des Griffs zu spei-
chern.

7. Türschloss (10) nach einem der Ansprüche 1 bis 6,
wobei der Prozessor dafür konfiguriert ist, einen
Identifikationscode eines Identifikationsschlüssels
zu lesen und dafür konfiguriert ist, das Türschloss
(10) zu veranlassen, von dem verschlossenen Zu-
stand in den unverschlossenen Zustand umzuschal-
ten, sofern der Identifikationscode des Identifikati-
onsschlüssels ein autorisierter Code des Türschlos-
ses (10) ist.

8. Verfahren zum Bestimmen eines verschlossenen
Zustands und eines unverschlossenen Zustands ei-
nes Türschlosses (10), wobei sich das Türschloss
entlang einer ersten Achse (X) zwischen einem ers-
ten Ende (11) und einem zweiten Ende (12) er-
streckt, wobei das Türschloss Folgendes umfasst:

- einen Griff (13), der an dem ersten Ende (11)
des Türschlosses positioniert ist, wobei der Griff
um die erste Achse (X) drehbar beweglich ist,
- einen Stift (14), der zwischen dem ersten Ende
(11) und dem zweiten Ende (12) des Türschlos-
ses positioniert ist, wobei sich der Stift radial von
der ersten Achse (X) erstreckt, wobei der Stift
(14) um die erste Achse drehbar beweglich und
dafür konfiguriert ist, durch eine Drehung des
Griffs (13) drehend angetrieben zu werden, wo-
durch das Türschloss zwischen dem verschlos-
senen Zustand und dem unverschlossenen Zu-
stand umgeschaltet wird,
- eine Leiterplatte (18), die unbeweglich inner-
halb des Griffs (13) gesichert ist, wobei die Lei-
terplatte einen Prozessor umfasst,
- einen Ring (19), der um die erste Achse (X)
zentriert und an dem Griff (13) befestigt ist, so
dass der Ring durch die Drehung des Griffs ge-
dreht wird,
- mindestens einen Magneten (20), der auf dem
Ring (19) positioniert ist,
- zwei Reedschalter (23), die auf der Leiterplatte
(18) positioniert sind, die vorzugsweise zum
Ring weisen,

wobei das Verfahren die folgenden Schritte umfasst:

- Drehen (100) des Griffs (13) um die erste Ach-
se (X) gemäß einer Winkelverschiebung des

Griffs und einer Richtung der Drehung des Griffs
um die erste Achse,
- Erzeugen (110) eines ersten elektrischen Sig-
nals und eines zweiten elektrischen Signals
durch die zwei Reedschalter (23),
- Bestimmen (120) der Winkelverschiebung des
Griffs und der Richtung der Drehung des Griffs
um die erste Achse durch den Prozessor basie-
rend auf dem ersten elektrischen Signal und
dem zweiten elektrischen Signal,
- Bestimmen eines verschlossenen/unver-
schlossenen Zustands des Türschlosses.

9. Verfahren nach Anspruch 8, ferner umfassend einen
Schritt (130) zum Speichern einer Position des
Griffs.

10. Verfahren nach Anspruch 9, ferner umfassend einen
Schritt (140) zum Bestimmen des verschlossenen
Zustands und des unverschlossenen Zustands des
Türschlosses anhand der gespeicherten Position
und der Winkelverschiebung des Griffs und der Rich-
tung der Drehung des Griffs.

Revendications

1. Serrure de porte (10) configurée pour basculer entre
un état verrouillé et un état déverrouillé, la serrure
de porte s’étendant le long d’un premier axe (X) entre
une première extrémité (11) et une deuxième extré-
mité (12), la serrure de porte comprenant :

- une poignée (13) positionnée à la première ex-
trémité (11) de la serrure de porte, la poignée
(13) étant mobile en rotation autour du premier
axe (X),
- une goupille (14) positionnée entre la première
extrémité (11) et la deuxième extrémité (12) de
la serrure de porte, la goupille (14) s’étendant
radialement à partir du premier axe (X), la gou-
pille étant mobile en rotation autour du premier
axe (X) et configurée pour être entraînée en ro-
tation par une rotation de la poignée (13), faisant
ainsi basculer la serrure de porte entre l’état ver-
rouillé et l’état déverrouillé,
- une carte à circuit imprimé (18) retenue d’une
manière immobile à l’intérieur de la poignée
(13),
- une bague (19) centrée autour du premier axe
(X), et fixée à la poignée (13) de sorte que la
rotation de la poignée (13) fait tourner la bague
(19),
- au moins un aimant (20) positionné sur la ba-
gue (19),
- deux commutateurs à lames (23) positionnés
sur la carte à circuit imprimé (18), de préférence
faisant face à la bague (19),
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dans laquelle la carte à circuit imprimé (18) com-
prend un processeur configuré pour déterminer un
déplacement angulaire de la poignée (13) et un sens
de la rotation de la poignée (13) autour du premier
axe (X), sur la base d’un champ électrique généré
par les deux commutateurs à lames (23) lorsque la
poignée (13) est actionnée en rotation autour du pre-
mier axe (X), et pour déterminer un état verrouillé /
déverrouillé de la serrure de porte.

2. Serrure de porte (10) selon la revendication 1, dans
laquelle l’au moins un aimant (20) est au moins deux
aimants (20), deux aimants adjacents (20) des au
moins deux aimants formant une partie angulaire
(21) à partir du premier axe (X) selon un angle pré-
défini (22).

3. Serrure de porte (10) selon la revendication 1 ou 2,
dans laquelle le processeur est configuré en outre
pour envoyer à une télécommande via une liaison
de communication le déplacement angulaire de la
poignée et le sens de la rotation de la poignée autour
du premier axe.

4. Serrure de porte (10) selon l’une quelconque de la
revendication 2 ou 3, dans laquelle chacun des au
moins deux aimants (20) comprend un pôle nord et
un pôle sud superposé sur le pôle nord selon un
deuxième axe (Y) parallèle au premier axe (X), res-
pectivement dans une première direction et dans
une deuxième direction opposée à la première di-
rection, pour deux aimants adjacents (20) des au
moins deux aimants.

5. Serrure de porte (10) selon l’une quelconque des
revendications 2 à 4, dans laquelle les au moins deux
aimants (20) sont répartis de façon régulière sur la
bague (19).

6. Serrure de porte (10) selon l’une quelconque des
revendications 1 à 5, dans laquelle le processeur
comprend une mémoire configurée pour stocker une
position de la poignée.

7. Serrure de porte (10) selon l’une quelconque des
revendications 1 à 6, dans laquelle le processeur est
configuré pour lire un code d’identification d’une clé
d’identification et configuré pour amener la serrure
de porte (10) à basculer de l’état verrouillé à l’état
déverrouillé si le code d’identification de la clé d’iden-
tification est un code autorisé de la serrure de porte
(10).

8. Procédé pour déterminer un état verrouillé et un état
déverrouillé d’une serrure de porte (10), la serrure
de porte s’étendant le long d’un premier axe (X) entre
une première extrémité (11) et une deuxième extré-
mité (12), la serrure de porte comprenant :

- une poignée (13) positionnée à la première ex-
trémité (11) de la serrure de porte, la poignée
étant mobile en rotation autour du premier axe
(X),
- une goupille (14) positionnée entre la première
extrémité (11) et la deuxième extrémité (12) de
la serrure de porte, la goupille s’étendant radia-
lement à partir du premier axe (X), la goupille
(14) étant mobile en rotation autour du premier
axe, et configurée pour être entraînée en rota-
tion par une rotation de la poignée (13), faisant
ainsi basculer la serrure de porte entre l’état ver-
rouillé et l’état déverrouillé,
- une carte à circuit imprimé (18) retenue d’une
manière immobile l’intérieur de la poignée (13),
la carte à circuit imprimé comprenant un proces-
seur,
- une bague (19) centrée autour du premier axe
(X) et fixée à la poignée (13) de sorte que la
rotation de la poignée fait tourner la bague,
- au moins un aimant (20) positionné sur la ba-
gue (19),
- deux commutateurs à lames (23) positionnés
sur la carte à circuit imprimé (18), de préférence
faisant face à la bague,

le procédé comprenant :

- la rotation (100) de la poignée (13) autour du
premier axe (X) selon un déplacement angulaire
de la poignée et un sens de la rotation de la
poignée autour du premier axe,
- la génération (110) d’un premier signal électri-
que et d’un deuxième signal électrique par les
deux commutateurs à lames (23),
- la détermination (120) du déplacement angu-
laire de la poignée et du sens de la rotation de
la poignée autour du premier axe par le proces-
seur sur la base du premier signal électrique et
du deuxième signal électrique, et
- la détermination d’un état verrouillé / déver-
rouillé de la serrure de porte.

9. Procédé selon la revendication 8, comprenant en
outre une étape (130) de stockage d’une position de
la poignée.

10. Procédé selon la revendication 9, comprenant en
outre une étape (140) de détermination de l’état ver-
rouillé et de l’état déverrouillé de la serrure de porte
à partir de la position stockée et du déplacement
angulaire de la poignée et du sens de la rotation de
la poignée.
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