(12) PATENT

(11) 345663 (13) B1
(19) NO
NORWAY (51) Int CI.
EO5F 15/63 (2015.01)
EOSF 15/632 (2015.01)
EO5F 15/635 (2015.01)
EO5F 15/641 (2015.01)
E05D 15/06 (2006.01)
E06B 3/46 (2006.01)
Norwegian Industrial Property Office
21) Application nr. 20190448 (86) International Filing
Date and
Application Number
(22) Date of Filing 2019.04.02 (85)  Date of Entry into
National Phase
(24) Date of Effect 2019.04.02 (30) Priority
(41) Publicly Available 2020.10.05
(45) Granted 2021.06.07
(73) Proprietor WHEEL.ME AS, Waldemar Thranes gate 84a, 0175 OSLO, Norge
(72) Inventor Rolf Libakken, Postboks 413, 9991 BATSFJORD, Norge

(74) Agent or Attorney  ONSAGERS AS, Postboks 1813, Vika, 0123 OSLO, Norge

(54) Title Drive unit for moving a door relative to a door's opening.
(56) References
Cited: DE 1036105 B, EP 2692975 A2, US 2012272576 A1, DE 2643905 B1

(57) Abstract

The invention concerns a drive unit (2) for moving a
door (1) relative to a door’s opening (4). The drive

unit (2) comprises a drive motor (5) and a wheel 2.2

transmission assembly arranged for transfer of L
power to a drive wheel (6) configured for d
engagement with a running surface for moving the
door (1) . The wheel transmission comprises a

transfer wheel (8) driven by the drive motor (5) . A
movable wheel carrier (11) comprises a first |
running wheel (9) and a second running wheel
arranged in in engagement with the transfer wheel

(8) . The movable wheel carrier (11) is arranged for
displacement between -a free wheel position where

the first and second running wheel (10) are

arranged disengaged from the drive wheel (6) for

no power transfer to occur from the drive motor (5)

to the drive wheel (6), -at least one running position
where either of the first and second running wheel

(10) is positioned in engagement with the drive

wheel (6) for the transfer of power from the drive

motor (5) to the drive wheel (6).
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TECHNICAL FIELD

The present invention relates to the field of motorizing doors for facilitating the
movement of the doors from open to closed position.

The doors may be interior doors or exterior doors for various use, but especially
sliding doors for interior use, both in private homes and institutional buildings, are
of particular interest.

BACKGROUND

Various known doors, both sliding and swinging doors, are motorized and
automatically controlled to simplify the opening and closing of the door. These
doors include sliding doors prepared for opening in response to detection of
movement and doors equipped with handles or control buttons to activate the
opening of the doors.

The following prior art documents describe motor operated sliding doors and the
drive units for carrying out the operation of these doors; DE1036105, DE 2643905,
WO 2015/140069, EP2169170, WO 2008/061497. The doors described in these
documents are arranged with drive inserts for moving the doors into chosen
position.

EP 2692975 discloses a drive unit which may be included into a door leaf during the
manufacturing or may later be integrated in the door leaf in a retro fit installation.
The drive unit may be used both for moving a sliding door and a swinging door.
This drive unit has a drive motor which transmits power to a drive wheel via a gear
transmission for moving the drive wheel in engagement with a rail mounted above
the door or along a floor surface. Starting the drive motor actuates the drive unit
into an extended position, where the drive wheel is in engagement with the rail. An
overrunning clutch is arranged between the drive wheel and drive motor. The clutch
is arranged to be engaged when starting the drive motor and disengaged in absence
of power. When the door is to be moved manually the drive wheel is retracted and
disengaged from the rail.

US20120272576 discloses an automatic sliding door which is arranged for
activation by remote devices, including remote controllers, computers and cell
phones or by a voice-activated signal.

The object of the present invention is to provide a drive unit for installment into
door, suggesting an alternative to prior art solutions by providing a simple and
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reliable freewheel mechanism that is easy to control and that also enable the manual
movement of the door.

These and other characteristics of the invention will be clear from the following
description of an exemplary embodiment, given as a non-restrictive example, with
reference to the attached drawings.

SUMMARY OF THE INVENTION

The present invention relates to a drive unit for moving a door relative to a door’s
opening. The drive unit comprises a drive motor and a wheel transmission assembly
arranged for transfer of power to a drive wheel for moving the door. The drive
wheel may typically be configured for engagement with a running surface for
instance a door rail above the door opening in order to move the door, further the
drive wheel may comprise at least one tyre to ensure reliable engagement with the
running surface.

The wheel transmission assembly comprises a transfer wheel driven by the drive
motor. The movable wheel carrier comprises a first running wheel and a second
running arranged in engagement with the transfer wheel. The movable wheel carrier
is arranged for displacement between

-a free wheel position where the first and second running wheel are arranged
disengaged from the drive wheel for no power transfer to occur from the drive
motor to the drive wheel

-at least one running position, for instance a first and a second position running,
where either of the first and second running wheel is positioned in engagement with
the drive wheel for the transfer of power from the drive motor to the drive wheel.

When the movable wheel carrier is to be displaced between various running
positions, the movable wheel carrier in the first running position may ensure that
the sliding door is thereby to be moved in a selected direction for instance in the
opening direction of the sliding door. Further, the movable wheel carrier in the
second running position may ensure that the sliding door is to be moved in another
selected direction for instance in the closing direction of the sliding door

By this arrangement, the drive unit provides a motorized movement of the door
when the movable wheel carrier is arranged in the running position(s) of the
movable wheel carrier, but also enables manual movement of the door when the
movable wheel carrier is in the free wheel position.

The drive unit may typically be applicable on a sliding door intended for in-door or
out-door use, but also other kind of doors such as a swinging door may be a feasible
use for the drive unit. These doors may be doors for closing off an interior room or
zone, but also doors for cabinets, wardrobes or other furniture may be a feasible
choice.
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For displacement of the movable wheel carrier between the free wheel position and
the running position(s) to select either the motorized movement of the door, or the
possibility of moving the door by manual labour, the movable wheel carrier may be
provided as follows;

One of the running wheels, for instance the first running wheel, may be arranged for
restricted rotation relative to the movable wheel carrier. In one aspect, the movable
wheel carrier may comprise a rotation restriction arrangement for restriction of the
rotation of first running wheel to allow the first running wheel to follow the rotation
of the transfer wheel for displacement of the movable wheel carrier from the free
wheel position to the running position. The first running wheel may follow the
rotation of the transfer wheel for a preset distance estimated to place the movable
wheel carrier into the chosen running position.

To enable the displacement of the movable wheel carrier between the free wheel
position and the running position(s), a first running wheel axle of the first running
wheel may be arranged in a fixed manner to the movable wheel carrier. The
movable wheel carrier may comprise a set of two support structures arranged with
through holes for accommodation of end portions of the running wheel axles. The
fixation of the first running wheel axle relative to the movable wheel carrier may be
arranged by forming the end portion of the first running wheel axle which is to be
accommodated in the through holes of the support structures, with a D-shaped cross
section to prevent rotation of the first running wheel axle. Further the first running
wheel may comprise a friction member, for instance positioned in a recess of the
first running wheel, for interaction with the first running wheel axle to restrict the
rotation of the first running wheel relative to the first running wheel axle. The
friction member may comprise a spring or other devices providing friction, when
engaging in contact with the first running wheel axle.

Alternatively, the restricted rotation arrangement of one of the running wheels may
be carried out by clamping the wheel between the two support structures to obtain a
friction effect due to engaging contact surfaces of the running wheel and at least
one of the support structures.

The other of the first and second running wheel, namely the second running wheel,
may typically be arranged essentially freely rotatable on its running wheel axle.

The drive unit may be arranged so that the drive wheel is movably arranged
between an extended and a retracted position such that

-when the movable wheel carrier is arranged in the free wheel position, the drive
wheel is arranged in the retracted position,

-when the movable wheel carrier is arranged in the running position(s), the drive
wheel is arranged in the extended position.
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When the drive wheel is placed in the extended position, and the movable wheel
carrier is in the running position(s), the drive unit is prepared for the motorized
movement of the door with drive wheel prepared for engagement with a running
surface, for instance a door rail above the door. Further the ability to retract the
drive wheel when the movable wheel carrier is arranged in the free wheel position
facilitates the possibility for easy manual maneuvering of the door as the drive
wheel then is disengaged from contact with the running surface.

The movable wheel carrier may be arranged for displacement into a first and a
second running position. When in the first running position of the movable wheel
carrier, the second running wheel may be placed in a transmission position engaging
both the drive wheel and the transfer wheel for the transfer of power from the drive
motor to the drive wheel. The displacement of the movable wheel carrier into the
first running position and the following entrance of the second running wheel into
the transmission position causes the shifting of drive wheel into the extended
position.

Likewise when in the second running position of the movable wheel carrier, the first
running wheel may be placed in the transmission position engaging both the drive
wheel and the transfer wheel for the transfer of power from the drive motor to the
drive wheel. The displacement of the movable wheel carrier into the second running
position and the following entrance of the first running wheel into the transmission
position causes the shifting of drive wheel into the extended position.

And vice versa, the displacement of the movable wheel carrier from the running
positions and into the free wheel position moves the first running wheel/ second
running wheel away from the transmission position and thus retracts the drive
wheel.

The operation modes of the drive motor control the position of the movable wheel
carrier, when the drive motor is

-in driving mode forward direction or driving mode reverse direction, the movable
wheel carrier may be arranged for displacement from the free wheel position and
into the running position(s)

-in neutral mode, the movable wheel carrier may arranged for displacement from the
running position(s) to the free wheel position.

For controlling the drive unit, a control unit may be included into the drive unit for
controlling the operation modes of the drive motor. The control unit may be
arranged for receiving control signals for operation of the drive motor from a
remote control, computers, cell phones or by voice-activation. The drive unit may
also be activated by a detector sensing an approaching person. Alternatively, the
control signals may be received from a control button on the drive unit, the door or
in the vicinity or distant to the door.
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The drive unit may be arranged as an insert to be included in the door by a
retrofitted installment procedure or during the manufacture of the door. The drive
unit may be installed into existing doors, such as when a need has arisen for
motorizing the movement of the door, for instance at hospitals or internal or
external environments where the opening and closing of doors are a burden to the
operator of the door. The drive unit may typically be installed in a top portion of
the door suitable for the drive wheel to interact with the door rail mounted above
the door. Alternatively, the drive unit may be arranged in a lower portion of the
door where the drive wheel may be arranged for interaction with a door rail or with
another suitable surface, for instance the floor.

The drive unit may comprise a drive unit housing arranged with a guide recess for
guidance of the displacement of the movable wheel carrier. As such the boundaries
of the guide recess may function as an end stop for ensuring the positioning of the
movable wheel carrier in the running position. The drive unit housing may also be
arranged with a vertical slot for guidance of the movement of the drive wheel.

The drive unit may comprise a spring unit with a preset spring force for providing
resiliency to the drive wheel in the extracting/retracting direction of the drive
wheel. The drive unit may also comprise adjustment means for regulation of the
position such as the height/vertical position of the drive unit relative the door.

A method for operation of the drive unit to move a door relative to a door’s opening
may include starting the drive motor and selecting a driving mode forward direction
or a or driving mode reverse direction for the drive motor. The selection of driving
mode forward direction displaces the movable wheel carrier from free wheel
position into first running position thereby transferring the power from the drive
motor via the wheel transmission assembly to drive wheel to move the door in a
first direction. The selection of driving mode reverse direction displaces the
movable wheel carrier from free wheel position into second running position
thereby transferring the power from the drive motor via the wheel transmission
assembly to the drive wheel to move the door in a second direction opposite to the
first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic front view of a sliding door with the drive unit insert.

Fig. 2a is a schematic sectional persepective showing a drive assembly of the drive
unit in a free mode.
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Fig. 2b is a schematic sectional front view showing a drive assembly of the drive
unit in a free mode.

Fig. 3 shows a detail of a drive wheel of the drive assembly as shown in fig 2.

Fig. 4a is a schematic sectional front view of the drive assembly of fig 2 in one
drive mode.

Fig. 4b is a schematic sectional front view of the drive assembly of fig 2 in a drive
mode different from the one illustrated in fig 4a.

Fig. 5a is a schematic perspective side view of the drive assembly in neutral mode

Fig. 5b, is a schematic perspective side view of the drive assembly as shown in fig
4a.

Fig. 6 shows a schematic sectional view of fig 5.

Figs. 7 and 8 is a detailed illustration of the drive unit as included in the sliding
door of fig 1.

Fig 1 shows a sliding door 1 with a drive unit 2 installed in the sliding door 1. As
shown in fig 1, the sliding door 1 is arranged to be moved along a door rail 3 for
covering and uncovering of a door opening 4.

The drive unit 2 may be retrofitted into the sliding door 1 or may be included in the
sliding door 1 during the manufacture of the sliding door 1. The drive unit 2 is
shown included in the sliding door in fig 1, but the drive unit 2 may also be
included in other kind of doors such as a swinging door (not shown).

Fig 2 shows the arrangement of the drive unit 2 in more detail. A drive motor 5
provides power for the propulsion of a drive wheel 6. The drive wheel 6 is arranged
with a drive wheel axis having two end portions 22, 23, each bearing a drive wheel
tyre 20, 21, wherein each tyre is arranged for engagement with the door rail 3 for
moving the sliding door 1. The drive wheel tyre 20, 21 may for instance be
manufactured in rubber.

The drive motor 5 is arranged with a drive motor wheel 7 which is arranged in
engagement with a transfer wheel 8. The drive motor wheel 7 is shown as a bevel
wheel (shaped as right circular cone with a tip cut off). The drive motor wheel 7 is
shown in a meshing engagement with a first transfer wheel section 8a of the transfer
wheel 8. The first transfer wheel section 8a is illustrated with a bevel wheel
configuration. The transfer wheel 8 also has a second transfer wheel section 8b,
which is shown with the configuration of a spur wheel (a disk with teeth projecting
radially). The second transfer wheel section 8b is arranged for engagement with a
first running wheel 9 and a second running wheel 10 (Both running wheels are
shown with spur wheel configuration). The first and second running wheel 9, 10 are
connected to a movable wheel carrier 11 which is arranged for sliding movement in
opposite directions as illustrated by arrow A following the guide recess 51 as shown
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in drive unit housing 12. The movable wheel carrier 11 is placed in a position in
between the transfer wheel 8 and the drive wheel 6. In the situation as shown in fig
2, the movable wheel carrier 11 is arranged in a free wheel position where the first
and second running wheel 9, 10 are engaged with the second transfer wheel section
8b, while disengaged from the drive wheel 6. As such no power is transferred from
the drive unit 5 to the drive wheel 6, when the wheel carrier 11 is arranged in the
free wheel position.

The drive unit housing 12 is arranged with a vertical slot 60 see fig 3, for
supporting the retraction and extension of the drive wheel 6 relative to the drive unit
housing 12. When the movable wheel carrier 11 is in the free wheel position as
shown in fig 2a and 2b, the drive wheel 6 is placed in retracted position away from
engagement with the door rail 3. The sliding door 1 may now be moved freely by
manual effort without the drive wheel 6 interfering with the door rail 3. When the
movable wheel carrier 11 is in the running position as shown in fig 4, the drive
wheel 6 is placed in extended position and in engagement with the door rail 3. The
sliding door 1 may now be moved by power transferred from the drive motor 5 to
the drive wheel 6 for movement of the sliding door 1 along the door rail 3

The second running wheel 10 is arranged for rotation relative to the movable wheel
carrier 11 by the accommodation of second running wheel axle 13 in through holes
of support structures 70, 71 of the movable wheel carrier 1. The first running wheel
9 is arranged for restricted rotation relative to the movable wheel carrier 11. As
seen in fig 6 the first running wheel axle 14 has D-shaped cross section, which will
prevent rotation of the first running wheel axle 14 relative to the support structures
70, 71 of the movable wheel carrier 11. Further a friction member 15 such as spring
(or any other friction member) is accommodated in a recess 16 of the second
running wheel 10. The friction member 15 is positioned for establishment of
frictional contact with the second running wheel axle 13 to restrict the rotation of
the first running wheel 9 relative to the first running wheel axle 14. By this
arrangement, the movable wheel carrier 11 is able to move from the free wheel
position as shown in fig 2a and 2b, to either of the running positions as show in figs
4a and 4b.

Alternatively, the restricted rotation of one of the running wheels may be carried
out by clamping the first wheel 9 between the two support structures 70, 71 to
obtain a friction effect due to engaging contact surfaces of the running wheel and
one or both of the support structures 70, 71.

When starting from the free wheel position of fig 2a and 2b, the running drive
motor 5 rotates the drive motor wheel 7 and transfer wheel 8, and these movements
are transferred to the first and second running wheel 9, 10. The second running
wheel 10 then rotates freely in an intermeshing engagement with the transfer wheel
8, while the movement of the first running wheel 9 is restricted due to the friction
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arrangements as described above e.g the friction member 15 and the D-shaped first
running wheel axle 14. This restricted rotation of the first running wheel 9 causes
the first running wheel 9 to follow the rotation of the transfer wheel 8§, and as shown
in fig 4a and 4b, the movable wheel carrier 11 is then displaced to the first and
second running position. The direction of rotation of the drive motor wheel 7
actuates the displacement of the movable wheel carrier 11 into either the first or
second running position. When the drive motor 35 is controlled to rotate the drive
motor wheel 7 in a first direction, the movable wheel carrier 11 is actuated to be
displaced from free wheel position to a first running position as illustrated in fig 4a.
The displacement of the movable wheel carrier 11 shifts the second running wheel
10 into a transmission position engaging both the drive wheel 6 and the transfer
wheel 8 for transmission of rotation from the drive motor 5 to the drive wheel 6.
The displacement of the second running wheel 10 into the transmission position
causes the shifting of drive wheel 6 into the extended position to engage the door
rail 3. The sliding door is thereby prepared to be moved in a first direction for
instance in the opening direction of the sliding door.

Fig 4b shows the movable wheel carrier 11 in a second running position, as moved
from the free wheel position illustrated in fig 2a, 2b. The drive motor 5 is then
controlled to rotate the drive motor wheel 7 in a second direction, and the movable
wheel carrier 11 is actuated to be displaced from free wheel position to the second
running position as illustrated in fig 4b. In the second running position the first
running wheel 9 is shifted into the transmission position engaging both the drive
wheel 6 and the transfer wheel 8 for transmission of rotation from the drive motor 5
to the drive wheel 6. The displacement of the first running wheel 9 into the
transmission position causes the shifting of drive wheel 6 into the extended position
to engage the door rail 3. The sliding door 1 is thereby to be moved in a second
direction opposite to that of fig 4a, for instance in the closing direction of the
sliding door.

The drive unit 2 as shown installed in the sliding door 1 in fig 8 is arranged with a
pretensioned spring unit 25 providing resiliency for the drive wheel 6 in the
extracting/retracting direction of the drive wheel. The pretensioned spring unit 25
comprises a threaded bolt 26 with one end accommodated in a base structure 27
connected to the sliding door 1. The other end of the threaded bolt 26 is connected
to a lower end portion 66 of the drive unit 2. A spring element 28 extends from the
base structure 27 and along an axial portion of the threaded bolt 26 to an end stop
29, which rests against a stop surface 65. A nut 30 is provided for regulation of the
position of the threaded bolt to adjust the height position of the drive unit 2 relative
the door. A storage space 31 for a battery package 68 which provides power to the
drive motor, is shown in fig 7. The storage space is arranged with a removable lid
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69 is. The battery package may be rechargeable and is mounted so that is easy to
replace by a single hand grip operation.

A control unit 40 for controlling the drive motor 5 is shown in the figures. The
control unit 40 may receive control signals for starting, stopping, regulation of
rotational speed etc from a remote control, computers, cell phones or by voice-
activation. Alternatively or in addition the drive motor 5 may be controlled by a
control button arranged on or in the vicinity of the sliding door.
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10

CLAIMS

1.

Drive unit (2) for moving a door (1) relative to a door’s opening (4), wherein
the drive unit (2) comprises a drive motor (5) and a wheel transmission
assembly arranged for transfer of power to a drive wheel (6) which is
configured for engagement with a running surface for moving the door (1),
the wheel transmission assembly comprises a transfer wheel (8) driven by
the drive motor (5) andcharacterized in that amovable wheel
carrier (11) comprises a first running wheel (9) and a second running wheel
(10) arranged in engagement with the transfer wheel (8) , wherein the
movable wheel carrier (11) is arranged for displacement between

-a free wheel position where the first and second running wheel (9, 10) are
arranged disengaged from the drive wheel (6) for no power transfer to occur
from the drive motor (5) to the drive wheel (6),

-at least one running position where either of the first and second running
wheel (9, 10) is positioned in engagement with the drive wheel (6) for the
transfer of power from the drive motor (5) to the drive wheel (6).

Drive unit (2) for moving a door in accordance with claim 1,
characterized in that the movable wheel carrier (11) comprises a
rotation restriction arrangement for restriction of the rotation of first running
wheel (9) to allow the first running wheel (9) to follow the rotation of the
transfer wheel (8) for displacement of the movable wheel carrier (11) from
the free wheel position to the running position(s).

Drive unit (2) for moving a door in accordance with claim 1 or 2,
characterized in that a first running wheel axle (14) of the first
running wheel (9) is arranged in a fixed manner to the movable wheel carrier
(11) and the first running wheel (9) comprises a friction member (15) for
interaction with the first running wheel axle (14) to restrict the rotation of
the first running wheel relative to the first running wheel axle.

Drive unit (2) for moving a door in accordance with one of the previous
claims,

characterized in that the drive wheel (6) is movably arranged
between an extended and a retracted position and

-when the movable wheel carrier (11) is arranged in the free wheel position,
the drive wheel is arranged in the retracted position,

-when the movable wheel carrier (11) is arranged in the running position(s),
the drive wheel (6) is arranged in the extended position.

Drive unit (2) for moving a door in accordance with one of the previous
claims,
characterized in that the movable wheel carrier (11) is arranged
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for displacement into a first and a second running position; wherein
- the first running position, the second running wheel (10) is placed in a
transmission position engaging both the drive wheel (6) and the transfer
wheel (8),
- the second running position, the first running wheel (9) is placed in the
transmission position engaging both the drive wheel (6) and the transfer
wheel (8) ,

wherein the entrance of either the first and second running wheel (9,
10) into the transmission position causes the shifting of drive wheel (6) into
the extended position.

Drive unit (2) for moving a door in accordance with one of the claims 1-5,
characterized in that the operation modes of the drive motor (5)
control the position of the movable wheel carrier (11), when the drive motor
(5)is

-in driving mode forward direction or driving mode reverse direction, the
movable wheel carrier (11) is arranged for displacement from the free wheel
position and to the running position (s),

-in neutral mode, the movable wheel carrier (11) is arranged for
displacement from the running position(s) to the free wheel position.

Drive unit (2) for moving a door in accordance with claim 6,
characterized in that acontrol unit controls the operation modes
of the drive motor (5) and the control unit receives control signals for
operation of the drive motor (5) from a remote control, computers, cell
phones or by voice-activation.

Drive unit (2) for moving a door in accordance with one of the previous
claims,

characterized in that the drive unit (2) is arranged as an insert to
be included in the door by a retrofitted installment procedure or during the
manufacture of the door.

Drive unit (2) for moving a door in accordance with one of the previous
claims,

characterized in that itcomprisesa drive unit housing (12)
arranged with a guide recess (51) for guidance of the displacement of the
movable wheel carrier (11) and vertical slot (60) for guidance of the
movement of the drive wheel (6).

Drive unit (2) for moving a door in accordance with one of the previous
claims,
characterized in that itcomprisesa spring unit (25) having a
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preset spring force for providing resiliency to the drive wheel (6) in the
extracting/retracting direction of the drive wheel (6), and adjustment means
for regulation of the position of the drive unit relative to the door (1).
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ENDRET KRAVSETT OVERSATT TIL NORSK

1. Drivenhet (2) for a bevege en der (1) 1 forhold til en derapning (4), hvor
drivenheten (2) omfatter en drivmotor (5) og et hjulutvekslingsarrangement
anordnet for overforing av drivkraft til et drivhjul (6) som er konfigurert for
inngrep med en glideflate for a bevege deren (1),
hjulutvekslingsarrangementet omfatter et overferingshjul (8) drevet av
drivmotoren (5) karakterisert ved aten bevegelig hjulbarer (11)
som omfatter et forste lepehjul (9) og et andre lopehjul (10) anordnet i
inngrep med overforingshjulet (8), idet den bevegelige hjulbareren (11) er
anordnet for forflytning mellom

-en frihjulposisjon der det forste og andre lopehjulet (9, 10) er anordnet
frakoblet fra drivhjulet (6) for at det ikke skal skje kraftoverforing fra
drivmotoren (5) til drivhjulet (6),

-minst en kjoreposisjon hvor et av det forste og det andre lopehjulet (9, 10)
er plassert 1 inngrep med drivhjulet (6) for kraftoverforing fra drivmotoren
(5) til drivhjulet (6).

2. Drivenhet (2) for a bevege en dor (1) i samsvar med krav 1,
karakterisert ved atden bevegelige hjulbareren (11) omfatter et
rotasjonsbegrensningsarrangement for begrensning av rotasjonen av det
forste lopehjulet (9) for a tillate det forste lopehjulet (9) a folge rotasjonen
av overforingshjulet (8) for forskyvning av den bevegelige hjulbareren (11)
fra frihjulposisjonen til kjereposisjon(ene).

3. Drivenhet (2) for a bevege en dor (1) i samsvar med krav 1 eller 2,
karakterisert ved aten forste lopehjulsaksel (14) til det forste
lopehjulets (9) er anordnet pa en fast mate til den bevegelige hjulbareren
(11), og det forste lepehjulet (9) omfatter et friksjonselement (15) for
interaksjon med den forste lepehjulsakselen (14) for a begrense rotasjonen
av det forste lopehjulet (9) 1 forhold til den forste lopehjulsaksen (14).

4. Drivenhet (2) for a bevege en dor (1) 1 samsvar med et av de foregaende
krav,

karakterisert ved atdrivhjulet (6) er bevegelig anordnet mellom
en utstrakt og en tilbaketrukket stilling og

-nar den bevegelige hjulbereren (11) er anordnet i frihjulposisjonen, er
drivhjulet (6) anordnet i tilbaketrukket posisjon,

-nar den bevegelige hjulbareren (11) er anordnet 1 kjoreposisjon(ene), er
drivhjulet (6) anordnet 1 utstrakt posisjon.
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5. Drivenhet (2) for a bevege en dor (1) i samsvar med et av de foregaende
krav,

karakterisert ved atden bevegelige hjulbareren (11) er anordnet
for forflytning inn i en forste og en andre kjoreposisjon; hvori

- 1 den forste kjoreposisjonen, er det andre lopehjulet (10) plassert 1 en
utvekslingsposisjon med inngrep bade med drivhjulet (6) og
overforingshjulet (8),

- 1 den andre lepeposisjonen, er det forste lopehjulet (9) plassert i en
utvekslingsposisjon med inngrep bade med drivhjulet (6) og
overforingshjulet (8),

hvori innferingen av et av det forste og det andre lopehjulet (9, 10) inn
1 overforingsposisjonen, forarsaker forskyvningen av drivhjulet (6) til den
utstrakte posisjonen.

6. Drivenhet (2) for a bevege en dor (1) i samsvar med et av kravene 1-5,
karakterisert ved atdrivmotorens (5) operasjonmodus kontrollerer
posisjonen til den bevegelige hjulbareren (11), og nar drivmotoren (5) er

-1 kjoremodus fremoverretning eller kjeremodus bakoverretning, er den
bevegelige hjulbareren (11) anordnet for forskyvning fra frihjulposisjonen
til kjereposisjon(ene),

-1 noytralt modus er den bevegelige hjulbareren (11) anordnet for
forskyvning fra kjereposisjon(ene) til frihjulposisjonen.

7. Drivenhet (2) for a bevege en dor (1) i samsvar med krav 3,
karakterisert ved aten kontrollenhet kontrollerer drivmotorens (5)
operasjonsmodus og kontrollenheten mottar kontrollsignaler for drift av
drivmotoren (5) fra en fjernkontroll, datamaskiner, mobiltelefoner eller ved
stemmeaktivering.

8. Drivenhet (2) for a bevege en der (1) 1 samsvar med ¢t av de foregaende
kravene, karakterisert ved atdrivenheten (2) er anordnet som en
innsats som skal inkluderes 1 deren (1) ved en ettermontert
installasjonsprosedyre eller under fremstillingen av deren (1).

9. Drivenhet (2) for a bevege en dor (1) i samsvar med et av de foregaende
krav,

karakterisert ved atden omfatter et drivenhetshus (12) anordnet
med et foringsspor (51) for styring av forskyvningen av den bevegelige

345663
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hjulbareren (11) og et vertikalt spor (60) for styring av bevegelsen til
drivhjulet (6).

10. Drivenhet (2) for a4 bevege en der (1) 1 samsvar med et av de foregaende
krav,

karakterisert ved atden omfatter en fjerenhet (25) som har en
forhandsinnstilt fjaerkraft for & tilveiebringe elastisitet til drivhjulet (6) i
uttrekks- / tilbaketrekningsretningen til drivhjulet (6), og
justeringsinnretninger for regulering av drivenhetens (2) posisjon sett i
forhold til deren (1).
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