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(54) OPENING APPARATUS, DOOR OPENING ARRANGEMENT AND RELATED METHOD

(57) An opening apparatus (1), arrangement and
method for remote opening manual door lock (3) of a
building. The apparatus comprises control unit (CU), a
data communication unit (D) and an electrical actuator

(5, M) configured to open the door lock under control of
the control unit. The control unit is configured to receive
proximity sensing data from one or more proximity sen-
sors (S, MS) for detecting opening state of the door.
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Description

Background of the invention

[0001] The invention relates to an apparatus for remote
opening a manually operable door lock connected to a
door of a building or real estate.
[0002] The invention further relates to an arrangement
and method of remote opening manual door locks of real
estate and buildings.
[0003] The field of the invention is defined more spe-
cifically in the preambles of the independent claims.
[0004] Electrical controlled door locks are widely used
because they can be opened under remote control. How-
ever, there are countless number of conventional manual
door locks, which could be easily updated by means of
an opening device mountable in connection with the
locks. However, the present solutions have shown to in-
clude some disadvantages.

Brief description of the invention

[0005] An object of the invention is to provide a novel
and improved opening apparatus, arrangement and
method for remote opening a manual door lock of a build-
ing.
[0006] The apparatus according to the invention is
characterized by the characterizing features of a first in-
dependent apparatus claim.
[0007] The arrangement according to the invention is
characterized by the characterizing features of a second
independent apparatus claim.
[0008] The method according to the invention is char-
acterized by the charactering features and steps of an
independent method claim.
[0009] An idea of the disclosed solution is that a remote
controllable opening device is mountable in connection
with a mechanical door lock of a building. The opening
device comprises one of more control units, which are
configured to receive sensing data comprising data on
proximity of a position of the door relative to a frame struc-
ture surrounding the door. In other words, the opening
device is provided with information concerning the posi-
tion of the door i.e. whether the door is closed, nearly
closed, open or substantially open, for example. In some
cases there is no need to sense accurately the opening
position of a door leaf but instead, a more rough infor-
mation may suffice. The control unit of the opening device
may utilize the received proximity data in a versatile man-
ner, as it is disclosed below in this document.
[0010] An advantage of the disclosed solution is that
a conventional manually operable door lock may be up-
dated to a remote operable lock, whereby there is no
need to substitute the manual lock with an electronic door
lock.
[0011] The disclosed lock opening apparatus may be
arranged to almost any door locking system comprising
a manual turning member. No modifications are required

to the door locks. The originally designed opening sys-
tems remain unchanged. Thus, the disclosed arrange-
ment may be retrofitted to almost any door opening sys-
tem. Further, mounting of the system is easy, quick and
requires no skilled personal to do it. The apparatus may
be relatively small in size, which also facilitates the
mounting and retrofitting. The apparatuses may be de-
livered to the users as readily installable kits.
[0012] Further, when the opening apparatus is provid-
ed with the proximity sensing data, its operation may be
controlled more accurately and effectively. Furthermore,
the proximity sensing data allows additional features to
be implemented by the opening device. All in all, the dis-
closed solution further improves use and suitability of the
opening device.
[0013] According to an embodiment, the proximity data
may comprises sensed data on distances (propagation
time of reflected measuring signals), data on opening
angle, magnitude of sensed physical effect (such as mag-
netic field), for example.
[0014] According to an embodiment, the opening ap-
paratus comprises one or more proximity sensing devic-
es for producing the mentioned data on proximity.
[0015] According to an embodiment, the opening ap-
paratus is provided with one or more built-in or integrated
proximity sensing devices, which are part of the basic
configuration of the apparatus. Then the apparatus may
be compact and esthetically attractive.
[0016] According to an embodiment, as an alternative
to the previous embodiment, one or more proximity sens-
ing devices external to the opening apparatus are imple-
mented for producing the proximity detection data. Then
the control unit is configured to receive the externally
produced detection or sensing data and is configured to
implement defined control and other measures in re-
sponse to the received data. An advantage of this em-
bodiment is that the external or separate sensing device
may be positioned to a suitable sensing point and is not
limited by the location of the opening apparatus. Further,
the sensing device may be selected freely and may be
easily replaced, if needed.
[0017] According to an embodiment, the opening ap-
paratus comprises one or more proximity sensing devic-
es for detecting presence of magnetic field.
[0018] According to an embodiment, as an alternative,
or in addition to the magnetic field sensing device of mag-
netic switch, any other suitable proximity sensor and
proximity sensing principle may be used. Thus, instead
of sensing magnetic field other measurable or detectable
features known by the physics may be utilized. Thus, the
proximity sensor may be a range finder, laser scanner,
Lidar, ultrasonic sensor, radar or Time of flight (ToF) cam-
era, for example.
[0019] According to an embodiment, the sensing de-
vice for sensing the presence of the magnetic field is a
magnetic switch. Magnetic switch or magnetic field de-
tector is a reliable, simple and inexpensive device. Fur-
ther, the sensor may operate without feeding external
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electric energy.
[0020] According to an embodiment, the magnetic
switch is a reed switch is an electrical switch operated
by an applied magnetic field. It consists of a pair of con-
tacts on ferromagnetic metal reeds in a hermetically
sealed glass envelope. The contacts may be normally
open, closing when a magnetic field is present, or nor-
mally closed and opening when a magnetic field is ap-
plied. The switch may be actuated by bringing a magnet
near the switch. Once the magnet is pulled away from
the switch, the reed switch will go back to its original
position.
[0021] According to an embodiment, the magnetic
switch is a Hall effect sensor, which is a transducer that
varies its output voltage in response to a magnetic field.
Hall effect sensor can be used for proximity switching.
[0022] According to an embodiment, the sensed prox-
imity information is configured to be transmitted to the
control unit, which is configured to implement control
measures in response to the received data.
[0023] According to an embodiment, the control unit
may be provided with one or more pre-defined control
strategies for implementing the control actions.
[0024] According to an embodiment, the control unit
may communicate with a user and may receive real-time
control instructions and updates to previous control strat-
egies.
[0025] According to an embodiment, the control unit
may communicate with one or more external servers and
computers, and may also utilize artificial intelligence (AI)
when solving problems relating to controlling the situa-
tions.
[0026] According to an embodiment, the control unit is
configured to determine status of the manual door lock
in response to the detected proximity data. An advantage
of this embodiment is that the opening apparatus is able
to generate the status data also when the door is opened
manually by using key or other non-electrical opening
means.
[0027] According to an embodiment, the opening ap-
paratus is provided with a door open/closed status de-
tection feature, which is based on the detected proximity
data. When the proximity is sensed by means of a mag-
netic sensor, then the status detection is based on de-
tected presence or non-presence of the magnetic field.
[0028] According to an embodiment, the apparatus
may generate passage control data even in situations
when no electric means are used for opening the locking.
[0029] According to an embodiment, the control unit of
the opening apparatus is provided with the above men-
tioned door opening status data. The control unit is con-
figured to communicate the determined status data by
means of the data communication unit to the at least one
external electrical device. This way the produced data
may be shared to desired users and devices and may
thereby be utilized effectively. This also makes it possible
to create ne use cases, information notifications and
services.

[0030] According to an embodiment, a user application
is executed in a remote electrical terminal device, and is
configured to generate a status notification for a user in
response to receiving the status data from the opening
device.
[0031] According to an embodiment, a user application
is configured to generate and update a log file comprising
data on status and events of the door opening.
[0032] According to an embodiment, the control unit is
configured to generate control commands to the actuator
in response to the detected proximity data. The control
unit is also configured to maintain the actuator and a latch
of the door lock in an opened position until the detected
proximity data is below a threshold value meaning that
the door is in an opened state and there is no need to
hold the latch inside no longer.
[0033] According to an embodiment, the proximity de-
tection data may be utilized for generating control signals
for actuator or motor control of the opening device.
[0034] According to an embodiment, electrical energy
may be saved when the actuator is operable only as long
as needed for the opening process. If the opening appa-
ratus is a battery operated device, then this embodiment
allows longer operational time for the opening apparatus.
[0035] According to an embodiment, when the proxim-
ity data is based on sensing magnetic field, then the con-
trol unit is configured to generate control commands to
the actuator in response to the detected presence of the
magnetic field, and the control unit is configured to main-
tain the actuator and a latch of the door lock in an opened
position until the magnetic field disappears and there is
no need to hold the latch inside no longer.
[0036] According to an embodiment, the apparatus
comprises at least two proximity sensing devices, which
are located on opposing sides of the apparatus whereby
the apparatus is mountable both on right handed and left
handed doors. This way there is no need to produce dif-
ferent apparatuses for right-handed and left-handed
doors, whereby manufacturing costs may be decreased.
Further, the user may mount the apparatus to all kind of
doors and may later remove it and mount it to another
type of door. Thereby the solution also simplifies the
mounting.
[0037] According to an embodiment, the apparatus
comprises a casing, which is configured to surround the
control unit, the data communication unit and the actua-
tor. Inside the casing is also mounted two proximity sen-
sors on opposing vertical side areas of the structure cov-
ered by the casing. When the two or more sensors are
mounted inside the casing, the apparatus may still be
esthetically attractive. Further, the casing shields the
sensors, and all the other inner components too.
[0038] According to an embodiment, the apparatus
comprises a circuit board. The circuit board comprises
proximity sensors on its two opposite sides. Modern sen-
sors are so small in size that they can be mounted directly
to the circuit board. When the sensors are mounted to
the circuit board, they do not necessarily need any ded-
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icated frame or support. Thus, the structure may be sim-
ple and light in weight. The circuit board may be dimen-
sioned so that the at least two sensors may be mounted
on its opposite vertical sides.
[0039] According to an embodiment, the opening ap-
paratus is designed to be retrofitted in connection with
the existing doors and door locks. The apparatus may
be provided with a frame, which may be mounted on an
inner surface of the door. The mounting may be done by
means of mechanical fastening means, such as screws,
or it may comprise adhesive fastening system. The ap-
paratus may be easily mounted to nearly any door and
may also be removed and remounted to another door.
The opening apparatus comprises an adapter element
by means of which opening forces generated by the ap-
paratus can be directed to the existing mechanical turn-
ing members of the door locks.
[0040] According to an embodiment, the disclosed so-
lution relates to an arrangement for remote opening a
manual door lock of a building. The door opening ar-
rangement comprises a door frame mounted to a wall
structure of a building, and a door mounted to the door
frame in a turnable manner by means of hinges. A man-
ually operable door lock is mounted to the door, and an
opening apparatus is configured to open the door lock
under remote control. The mentioned opening apparatus
is according to any one of the embodiments disclosed
above.
[0041] According to an embodiment, the opening de-
vice is provided with one or more sensors for detecting
magnetic flux or field. Then the door frame may be pro-
vided with at least one fixed magnet, which is configured
to generate the magnetic field. The magnet is located at
the opening apparatus, when the door is in a closed po-
sition.
[0042] According to an embodiment, the door frame is
provided with at least one permanent magnet.
[0043] According to an embodiment, the solution re-
lates to a method of remote opening a manual door lock
of a building. The method comprises generating opening
force by means of an electric actuator of an opening de-
vice retrofitted in connection with the manual door lock.
The generated opening force is transmitted from the ac-
tuator to a manual turning member of the manual door
lock for pulling a latch of the door lock towards its inside
position. The method comprises also controlling the op-
eration of the opening device by means of at least one
control unit. The method further comprises providing the
control unit with sensing data on position of the door rel-
ative to a door frame, and utilizing the received sensing
data in control measures of the control unit.
[0044] According to an embodiment, the method com-
prises utilizing the received sensing data when control-
ling operation of the actuator. Thus, the proximity sensing
data may be used for motor controlling.
[0045] According to an embodiment, the method com-
prises generating in the control unit passage control data
in response to the received sensing data. History data of

the door opening may be stored for later use. The history
data may also be analyzed and desired reports may be
produced. A log file may be updated and desired notifi-
cations relating to door opening status and measures
may be sent to selected electric addresses.
[0046] According to an embodiment, the disclosed so-
lution may be implemented to open a front or street door
lock, a lock of any other outside door or gate of an apart-
ment building, office building, detached house or any oth-
er real estate object.
[0047] According to an embodiment, the disclosed so-
lution provides a smart IoT (Internet of Things) robot to
mechanically control actuation of a manually operable
turning member of the door lock. The solution may com-
prise an IoT switch connected to the Internet and a re-
mote controlled electrical actuator for generating opening
force and movement for mechanical actuation of the
manually operable door lock. The opening robot may be
controlled via an app on a smart phone or other mobile
device, or via a user interface on a personal computer,
for example.
[0048] According to an embodiment, the actuator of
the door lock opening apparatus or robot is configured
to turn or rotate the turning member of the door lock.
[0049] According to an embodiment, the disclosed so-
lution relates to a smart electrical device or IoT robot.
The device opens electrical lock of a door after the person
requesting the door opening has been authenticated, and
a door opening signal has been detected. The authenti-
cation may be made using the person’s mobile device,
for example. The robot can be easily installed to any door
opening system. The switch bot is equipped with an elec-
tronic motor and can be adjusted to any door locks having
a manual opening member.
[0050] According to an embodiment, the control unit is
in data communication with a user application implement-
ing a password or pin code inquiry solution and config-
ured to generate the first authentication signal when a
password or pin code is accepted and access is granted.
[0051] According to an embodiment, the mentioned
user application is implemented in a smart phone, com-
municator or other portable electrical terminal device,
which is in wireless data communication with at least one
server, the Internet service or cloud service.
[0052] According to an embodiment, the mentioned
user application is implemented in a workstation or per-
sonal computer. Thus, the user application may also be
implemented in non-portable electronic device.
[0053] According to an embodiment, the apparatus is
an accessory kit allowing retrofitting the apparatus in con-
nection with an existing door lock.
[0054] According to an embodiment, the apparatus is
removably attachable on an inner surface of a door.
[0055] According to an embodiment, the apparatus
comprises at least one electrical power storage. An ad-
vantage of the power storage is that mounting of the ap-
paratus is facilitated when no electrical connections to
electric network are needed. Then no authorized electri-
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cian is needed to mount the apparatus.
[0056] According to an embodiment, the control unit is
configured to receive sensing data comprising data on
proximity of a position of the door relative to a frame struc-
ture surrounding the door. The control unit is configured
to generate control signals for controlling the actuator in
response to the received sensing data. The control unit
may control the actuator to maintain the generated open-
ing force until it is sensed that the door is open. In other
words, the control unit may prolong the actuation of the
actuator.
[0057] Further, the control unit may, alternatively or in
addition to, adjust magnitude of the generated opening
force in response the received sensing data. The control
unit may be configured to increase the generated open-
ing force in response to the received sensing data. In
practice, the control unit may keep the actuator powered
for a longer period of time and it may also direct greater
electric current to the actuator for generating greater forc-
es.
[0058] In case the control unit determines on the basis
of the received sensing data that the door has not been
opened, it may increase opening force and use greater
force to allow the door opening. Sometimes seals of the
door may make the opening of the door locking difficult.
Also the lock itself may be stiff. Then the actuator may
be configured to open the locking with force.
[0059] The control unit may be configured to take into
account history data on previous opening situations and
may compare the data to the current sensing data. In
case difference to normal is detected, the control unit
may be configured to communicate with the user and
may request authorization for additional opening meas-
ures. The control unit may send a message to the user
and may enquire about the status of the door in case the
sensing data indicates that the door is still closed even
if it should be already open.
[0060] The above disclosed use cases show that the
sensing data may be utilized in a versatile manner for
smart control of door lock opening.
[0061] The above disclosed embodiments and fea-
tures may be combined in order to form suitable solutions
that are needed.

Brief description of the figures

[0062] Some embodiments are described in more de-
tail in the accompanying drawings, in which

Figure 1 shows schematically an opening apparatus
for remote opening a conventional door lock,
Figure 2 shows schematically the opening apparatus
of Figure 1 after the door lock has been opened,
Figure 3 is a schematic diagram of some alternative
proximity sensors or apparatuses for producing
proximity sensing data for the opening apparatus,
Figure 4 is a schematic front view of two adjacent
doors provided with the opening apparatuses and

wherein on the left is a right-handed door and on the
right is a left-handed door, and
Figure 5 is schematic diagram of features relating to
the operation of the disclosed opening apparatus.

[0063] For the sake of clarity, the figures show some
embodiments of the disclosed solution in a simplified
manner. In the figures, like reference numerals identify
like elements.

Detailed description of some embodiments

[0064] Figure 1 discloses an opening apparatus 1
mounted on an inner side surface of a door 2 of a building
or other real estate target. The opening apparatus 1 is
intended for motorized opening of a mechanical door lock
3. The opening apparatus comprises a frame 4 and may
also be provided with a cover or casing for protecting
inner components. The opening apparatus 1 comprises
an actuator 5, which may be an electric motor M or any
other suitable device for generating needed opening
force and movement. The generated opening movement
is transmitted from the actuator 5 to an adapter 7 by
means of an elongated and bendable transmission ele-
ment 6, which may be a chain, wire or string, for example.
Inside the adapter 7 may be a changeable inner piece 8,
which has matching counter surfaces with outer surfaces
of a turning member 9 of the lock 3. Then the adapter 7
is capable of transmitting the turning torque to the turning
member 9. The opening apparatus 1 comprises a control
unit CU for controlling operation of the apparatus 1. The
opening apparatus 1 further comprise a data communi-
cation device D allowing communication between the
control unit CU and one or more servers SE, electric ter-
minal devices E and cloud services CS. The control unit
CU is configured to receive proximity sensing data from
one or more proximity sensors S. The detection data may
be sent directly to the control unit CU or via the data
communication device D. The sensor S may be integrat-
ed to the basic structure of the opening apparatus 1 or it
may be located external to it.
[0065] In Figure 1 the opening apparatus 1 is in a rest
position and a latch 10 is in its outmost position. In Figure
2 the opening device 1 has turned the turning member 9
clockwise in opening direction, whereby the latch 10 has
moved towards its inner position and the lock 3 is open.
[0066] Further, the apparatus 1 may comprise an en-
ergy storage, such as a battery B.
[0067] Figure 3 discloses some possible alternatives
for the proximity sensor S. The alternative sensor types
have already been discusses above. It has been noted,
that a magnetic switch MS suits very well for the purpose.
[0068] Figure 4 discloses two adjacent doors 2a, 2b
which are both surrounded by door frames 11. Both doors
2a, 2b are turnable relative to the door frames 11 by
means of hinges H. On inner side surfaces of the doors
2a, 2b are mounted opening devices 1 for opening man-
ual locks 3 of the doors 2a, 2b. The opening devices 1
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are provided with magnetic switches MS for detecting
magnetic field of magnets 12 mounted to door frames
11. Magnitude of the detected magnetic field is propor-
tional to the distance between the magnet 12 and the
magnetic switch MS. The greater the distance between
the magnet 12 and the magnetic switch MS is, the weaker
is the detected magnetic field.
[0069] Figure 4 further discloses that the opening de-
vice 1 may comprise magnetic switches MS on its both
lateral sides whereby the same apparatus may be mount-
ed on right handed doors 2a and left handed doors 2b.
[0070] Let it be mentioned that the magnetic field is the
area around a magnet in which there is magnetic force.
The magnetic field is a vector field that describes the
magnetic influence of electrical currents and magnetized
materials. Both the strength and direction of a magnetic
field varies with location.
[0071] In case the magnetic switches MS of Figure 4
are substituted with other proximity sensors, for example
those mentioned in Figure 3, then there is no need for
the magnets 12, of course. When the proximity sensor
is an optical device, reflectors may be used on the door
frames, if needed. Further, transmitter-receiver systems
based on radio signals may also be used as proximity
sensing means.
[0072] The proximity sensor S may be arranged to de-
termine the door position relative to the door frame 11 or
other fixed structures surrounding the monitored door 2.
Thus, the opening device 1 may alternatively direct the
detection or measuring signal towards a wall surface sur-
rounding the door opening, or even towards a roof or
floor.
[0073] Figure 5 discloses some operational issues of
the opening apparatus. The apparatus detects by means
of the proximity sensor S position of the door 1 relative
to the door frame i.e. whether the door is closed, partly
open or open. Generated proximity data is transmitted
to the control unit CU, which may process the data and
may send passage control data via the data communi-
cation device to one or more external apparatuses. Al-
ternatively, the control unit CU may store the passage
control data in a memory device of the opening device
and may provide the passage control data in response
to received request. Further, the control unit CU may gen-
erate control signals for controlling the actuator of the
opening device.
[0074] The drawings and the related description are
only intended to illustrate the idea of the invention. In its
details, the invention may vary within the scope of the
claims.

Claims

1. An opening apparatus (1) for remote controlling
opening of a manually operable door lock (3) of a
door (2) of a building, the apparatus (1) comprises:

at least one control unit (CU);
at least one data communication unit (D) for pro-
viding communication between the mentioned
control unit (CU) and at least one external elec-
tric device (CS, SE, E);
an electrical actuator (5, M) configured to gen-
erate opening force under control of the control
unit (CU);
an adapter (7)comprising a space capable of re-
ceiving a turning member (9) of the manual door
lock (3) and also being capable of transmitting
torque to the turning member (9); and
a bendable and elongated transmission element
(6) arranged between the actuator (5, M) and
the adapter (7) and configured to transmit the
opening force from the actuator (5, M) to the
adapter (7);
characterized in that
the control unit (CU) is configured to receive
sensing data comprising data on proximity of a
position of the door relative to a frame structure
surrounding the door (2); and
the control unit (CU) is configured to generate
control signals for controlling the actuator (5, M)
in response to the received sensing data.

2. The apparatus as claimed in claim 1, characterized
in that
the opening apparatus (1) comprises at least one
proximity sensing device (S) for producing the men-
tioned data on proximity.

3. The apparatus as claimed in claim 1 or 2, charac-
terized in that
the opening apparatus (1) comprises at least one
proximity sensing device (S) for detecting presence
of magnetic field.

4. The apparatus as claimed in claim 3, characterized
in that
the sensing device (S) for sensing the presence of
the magnetic field is a magnetic switch (MS).

5. The apparatus as claimed in any one of the preced-
ing claims 1 - 4, characterized in that
the sensed proximity information is configured to be
transmitted to the control unit (CU), which is config-
ured to implement control measures in response to
the received data.

6. The apparatus as claimed in any one of the preced-
ing claims 1 - 5, characterized in that
the control unit (CU) is configured to determine sta-
tus of the manual door lock (3) in response to the
detected proximity data.

7. The apparatus as claimed in claim 6, characterized
in that
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the control unit (CU) is configured to communicate
the determined status data by means of the data
communication unit (D) to the at least one external
electrical device (CS, SE, E).

8. The apparatus as claimed in any one of the preced-
ing claims 1 - 7, characterized in that
the control unit (CU) is configured to generate control
commands to the actuator (5, M) in response to the
detected proximity data; and
the control unit (CU) is configured to maintain the
actuator (5, M)and a latch (10) of the door lock (3)
in an opened position until the detected proximity
data is below a threshold value meaning that the
door (2) is in an opened state and there is no need
to hold the latch (10) inside no longer.

9. The apparatus as claimed in any one of the preced-
ing claims 1 - 8, characterized in that
the apparatus (1) comprises at least two proximity
sensing devices (S, MS, which are located on op-
posing sides of the apparatus (1) whereby the ap-
paratus (1) is mountable both on right handed and
left handed doors (2a, 2b).

10. The apparatus as claimed in any one of the preced-
ing claims 1 - 9, characterized in that
the apparatus (1) is designed to be retrofitted in con-
nection with the existing doors (2) and door locks (3).

11. A door opening arrangement comprising:

a door frame (11) mounted to a wall structure of
a building;
a door (2) mounted to the door frame (11) in
turnable manner by means of hinges (H);
a manually operable door lock (3) mounted to
the door (2); and
an opening apparatus (1) configured to open the
door lock (3) under remote control;
characterized in that
the opening apparatus (1) is according to any
one of the preceding claims 1 - 10.

12. The arrangement as claimed in claim 11, character-
ized in that
the door frame (11) is provided with at least one fixed
magnet (12), which is configured to generate mag-
netic field and is located near the opening apparatus
(1), when the door (2) is in a closed position.

13. The arrangement as claimed in claim 12, character-
ized in that
the door frame (11) is provided with at least one per-
manent magnet (12).

14. A method of opening a manual door lock (3) of a door
(2) of a building, wherein the method comprises:

generating opening force by means of an electric
actuator (5, M) of an opening apparatus (1) ret-
rofitted in connection with the manual door lock
(3);
transmitting the generated opening force from
the actuator (5, M) to a manual turning member
(9) of the manual door lock (3) for pulling a latch
(10) of the door lock (3) towards its inside posi-
tion; and
controlling the operation of the opening appara-
tus (1) by means of at least one control unit (CU);
characterized by
providing the control unit (CU) with sensing data
on position of the door (2) relative to a door frame
(11);
utilizing the received sensing data in control
measures of the control unit (CU); and
utilizing the received sensing data when control-
ling operation of the actuator (5, M).

15. The method of claim 14, characterized by
generating in the control unit (CU) passage control
data in response to the received sensing data.
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