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DEVICE FOR MANUALLY AND/OR
ELECTROMOTIVELY ADJUSTING OR
SECURING A FIRST VEHICLE PART AND A
SECOND VEHICLE PART RELATIVE TO
EACH OTHER

CROSS-REFERENCE TO A RELATED
APPLICATION

[0001] This application is a National Phase Patent Appli-
cation of International Patent Application Number PCT/
EP2016/069009, filed on Aug. 10, 2016, which claims
priority to German Patent Application Number 10 2015 215
627.3, filed on Aug. 17, 2015, the contents of all of which
are incorporated herein by reference.

BACKGROUND

[0002] The invention relates to a device for manually
and/or electromotively adjusting or securing a first vehicle
part and a second vehicle part relative to each other.

[0003] In particular, the device can serve for adjusting a
door or a flap of a motor vehicle.

[0004] A device of this type comprises an adjustment part
which has a joint for pivotable arrangement on the first
vehicle part, wherein the adjustment part is to be arranged on
the first vehicle part in such a manner that, when the vehicle
parts are adjusted relative to each other, the adjustment part
moves relative to the second vehicle part. An output element
to be arranged on the second vehicle part is operatively
connected to the adjustment part and is drivable in order to
move the adjustment part relative to the second vehicle part.
An electromotive drive device for driving the output element
has a drive motor and a transmission coupling the drive
motor to the output element.

[0005] Such an adjustment part can be realized in particu-
lar by what is referred to as a rebound strap in the case of a
vehicle door arranged in an articulated manner on a vehicle
body. The rebound strap is coupled via a joint, for example,
to the vehicle body, for example to what is referred to as the
A pillar of the vehicle in the case of a vehicle front door.
During (manual) pivoting of the vehicle door, the rebound
strap moves relative to the vehicle door, wherein, for
example, a securing device can act on the rebound strap, said
securing device permitting the vehicle door to be secured in
one or more opening positions in such a manner that the
vehicle door cannot be readily moved out of a taken-up
opening position and as far as possible only by conscious
actuation by a user.

[0006] In particular in the case of a vehicle door, there is
a need for a device which permits securing in one or more
discretely defined or else infinitely variably continuous, i.e.
any desired, opening positions. A device which permits both
motorized adjustment and manual adjustment is desirable
here, wherein, in the case of manual adjustment, parallel
running of parts of the drive device should be avoided if
possible in order to avoid sluggishness and an undesirable
generation of noise.

[0007] FR 2591271 A1l discloses an adjustment device for
a pivoting door, in which a belt is laid around deflection
pulleys and is drivable by motor in order to adjust the
pivoting door.
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SUMMARY

[0008] It is an object of the present invention to provide a
device for manually or electromotively adjusting and/or
securing two vehicle parts relative to each other, said device
permitting both motorized adjustment and manual adjust-
ment independently of a drive motor.

[0009] This object is achieved by subject matter with
features as described herein.

[0010] According thereto, the transmission has a switch-
ing device which has a coupling element assigned to a
transmission element of the transmission, and at least one
switching element which is adjustable between a coupling
position, a braking position and a freewheeling position, for
acting on the coupling element such that, by means of the
switching device, the transmission is switchable between

[0011] a coupling state in which the drive motor is
coupled to the output element,

[0012] a freewheeling state in which the coupling
between the drive motor and the output element is
interrupted in such a manner that the output element is
movable independently of the drive motor, and

[0013] a braking state in which the output element is
movable independently of the drive motor, but is
braked in the process.

[0014] According thereto, the transmission is of switch-
able design. The transmission can thus be switched between
a coupling state, in which the drive motor is coupled to the
output element, a freewheeling state, in which the coupling
between the drive motor and the output element is inter-
rupted, and a braking state, in which a braking action is
brought about during the movement of the adjustment parts
relative to each other. The transmission therefore permits
both an electromotive adjustment of the vehicle parts rela-
tive to each other and also a manual adjustment. If the
vehicle parts are intended to be adjusted electromotively
relative to each other, the transmission is brought into its
coupling state, and therefore coupling is produced between
the drive motor and the output element and the vehicle parts
can be adjusted electromotively relative to each other by
driving of the output element. If the vehicle parts are
intended to be moved manually relative to each other, the
transmission is, by contrast, brought into the freewheeling
state or the braking state, and therefore the output element
is decoupled from the drive motor and is movable freely (i.e.
with little friction) in the freewheeling state, whereas it is
movable in a manner braked in a defined way in the braking
state. The output element can therefore be moved indepen-
dently of the drive motor, which permits manual adjustment
of the vehicle parts relative to each other without the drive
motor also having to be moved in the process.

[0015] The transmission is switched between the different
states by means of the switching device which has a cou-
pling element connected to a transmission element, and at
least one switching element which is arranged, for example,
on a carrier, so as to be adjustable between a coupling
position, a braking position and a freewheeling position. The
carrier is fixed in position with respect to a housing section
of the transmission. One or more switching elements, for
example in the form of adjustable brake shoes, are arranged
on the carrier and, for switching between the different states,
can be brought into blocking contact with the coupling
element (in the coupling state), into braking, rubbing contact
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with the coupling element (in the braking state) and out of
contact with the coupling element (in the freewheeling
state).

[0016] The coupling element can be formed, for example,
by means of a brake pot in which one or more switching
elements are arranged, wherein the switching element or the
switching elements can be brought in a braking manner into
contact or out of contact with the brake pot. In this case, the
switching device is designed in the manner of a drum brake.
[0017] However, it is also conceivable and possible to
form the switching device by means of a disk brake, a
multi-disk clutch, a clutch using a magneto-rheological
liquid or another switching clutch which also permits slip-
ping of clutch parts with respect to each other (for the
braking state).

[0018] In the coupling position, in which the switching
elements are pressed into contact with the coupling element
with a comparatively great force, the coupling element is
secured in its position relative to the carrier and therefore
relative to the housing section of the transmission on which
the carrier is arranged, and therefore the coupling element
and consequently also the transmission element which is
connected to the coupling element cannot be moved relative
to the carrier. The transmission element is thereby held in
place, and therefore a force flux between the drive element
and the output element is produced via the transmission and
consequently the output element can be adjusted for driving
via the drive device, whereas output-side forces are blocked
and therefore the output element is secured (when the drive
device is not energized).

[0019] The at least one switching element is preferably
pressed into contact with the coupling element with a
predefined maximum force in the coupling position. The
predefined maximum force can be dimensioned here in such
a manner that, in the event of (excessive) loading, in which
the predefined maximum force is exceeded, the switching
device can slip freely. This may be of advantage in particular
in an emergency situation, for example in the event of
jamming, for protecting jammed objects and also for pro-
tecting the drive device, in order to avoid excessively large
adjustment forces on the vehicle parts to be adjusted.
[0020] By contrast, although the switching elements are in
contact with the coupling element in the braking position,
they permit movement of the coupling element relative to
the switching elements with friction, and therefore, although
the transmission element is movable by means of said
rubbing, braking contact, it is braked in the process. In said
braking position, the output element can therefore be basi-
cally moved independently of the drive device, but is braked
in the process.

[0021] In the braking position, the switching elements are
pressed against the coupling element with reduced force (in
relation to the coupling position). This makes it possible for
the at least one switching element to lie rubbing in a
dragging manner against the coupling element when the
output element is rotated, and therefore the output element
can thereby be braked in its movement.

[0022] Finally, in the freewheeling position, the switching
elements are out of contact with the coupling element. This
permits free adjustment of the coupling element relative to
the carrier, and therefore the force transmission train
between the output element and the drive device is inter-
rupted and, consequently, the output element can be adjusted
independently of the drive device. In the freewheeling
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position, adjustment of the output element is therefore
possible in a smooth-running, low-friction manner.

[0023] It should be noted in this regard that, in the
freewheeling position, the switching elements are not nec-
essarily completely out of contact with the coupling ele-
ment. It is also conceivable and possible that, in the free-
wheeling position, the switching elements are in dragging,
but only slightly braking contact with the coupling element.
[0024] The switching elements can be adjusted between
their different positions preferably via an adjusting element
which is connected to an electromotive actuator. The actua-
tor can use, for example, a pinion transmission to drive the
adjusting element, which is connected to a lever, and there-
fore the switching elements can be moved by adjusting of
the adjusting element.

[0025] In an advantageous refinement, the switching ele-
ments are prestressed in the direction of their freewheeling
position via one or more prestressing elements. In this case,
the adjusting element can be configured in such a manner
that, for adjusting the switching elements out of the free-
wheeling position, said adjusting element presses the
switching elements into contact with the coupling element in
order to bring the switching elements into the braking
position or into the coupling position. The switching ele-
ments can then be reset in a spring-assisted manner by
means of the prestressing element prestressing them.
[0026] In a specific refinement, the transmission can be
designed as a planetary gear transmission.

[0027] Different variants of such a planetary gear trans-
mission are in principle conceivable and possible. For
example, the planetary gear transmission can be of single
stage or else multistage, in particular two stage, design.
[0028] In a first variant, the planetary gear transmission is
of single stage design. Such a planetary gear transmission
comprises

[0029] a housing section,

[0030] a planetary gear stage which has a carrier ele-
ment and at least one planetary gear arranged on the
carrier element,

[0031] aring gear which is in toothing engagement with
the at least one planetary gear, and

[0032] a drivable drive element.

[0033] The output element is drivable here by an adjust-
ment force being transmitted to the output element via the
planetary gear stage by driving of the drive element.
[0034] The planetary gear stage preferably comprises a
sun gear which is in engagement with the at least one
planetary gear and is connected to the drive element for
rotation therewith. For example, the sun gear and the drive
element can be formed integrally in the manner of a hollow
shaft. In this case, the drive element is driven during
operation by means of a suitable drive device, for example
an electric motor, and the sun gear is thereby rotated and
transmits an adjustment force to the output element. The
hollow shaft forming the sun gear and the drive element can
be arranged, for example rotatably, on a shaft connected to
the output element.

[0035] The drive element can be designed, for example, as
a spur gear and can be in toothing engagement with a drive
worm. The drive worm is arranged on a drive shaft of an
electric motor and is moved during operation by means of
the electric motor. Via the drive worm, the axis of rotation
of which is directed transversely with respect to the axis of
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rotation of the drive element, the drive element is rotated and
an adjustment force is thereby introduced into the output
element.

[0036] The toothing engagement between the drive ele-
ment and the drive worm can preferably be self-locking. The
transmission is thereby self-locking, which may be advan-
tageous in order to bring about securing of the output
element and, via the latter, of the adjustment part, for
example when the drive motor is not energized.

[0037] The coupling element of the switching device, for
example formed by a brake pot, is preferably connected to
the ring gear of the planetary gear transmission for rotation
therewith. For example, the coupling element in the manner
of a brake pot can be formed integrally on the ring gear. One
or more switching elements for switching the switching
device between its different states can be moved relative to
the coupling element in order to enter into interaction with
the coupling element as a function of the state.

[0038] The ring gear can have a bearing section in the
region of the coupling element, for example coaxially with
respect to the coupling element, via which bearing section
the ring gear is mounted rotatably on a shaft connected to the
output element. The ring gear is therefore supported with
respect to the rotatable shaft via the bearing section and is
itself rotatable with respect to the shaft, and therefore the
ring gear can be rotated relative to the shaft or the shaft can
rotate relative to the ring gear.

[0039] The bearing section, the coupling element (for
example in the manner of a brake pot) and the internal
toothing of the ring gear are preferably spatially separated
from one another in such a manner that lubricant in particu-
lar cannot pass into the region of the coupling element, for
example onto a braking surface of the coupling element
formed in the manner of a brake pot. By spatial separation
of the coupling element from other transmission regions,
contamination of the braking surface by lubricant can be
avoided.

[0040] In asecond variant, the planetary gear transmission
can also be of two stage design with two planetary gear
stages.

[0041] A planetary gear transmission of this type com-
prises a housing portion, a first planetary gear stage which
has a first carrier element and at least one first planetary gear
arranged on the first carrier element, and a second planetary
gear stage which has a second carrier element and at least
one second planetary gear arranged on the second carrier
element. The planetary gear transmission furthermore has a
first ring gear part which is in toothing engagement with the
at least one first planetary gear, and a second ring gear part
which is in toothing engagement with the at least one second
planetary gear. A drive element can be driven, for example,
by an electromotive drive motor. An adjustment force can be
transmitted to the output element via the first planetary gear
stage and the second planetary gear stage by driving of the
drive element.

[0042] The first ring gear part and the second ring gear part
are preferably connected to each other for conjoint rotation.
The first ring gear part and the second ring gear part can be
formed, for example, integrally with each other, wherein it
is also conceivable and possible, however, to manufacture
the first ring gear part and the second ring gear part as
separate components and then to connect them to each other
for conjoint rotation. Each ring gear part bears an internal
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toothing which is in engagement with the planetary gears of
the respectively assigned planetary gear stage.

[0043] In addition, the first planetary gear stage preferably
has a first sun gear which is in engagement with the at least
one first planetary gear, and the second planetary gear stage
has a second sun gear which is in engagement with the at
least one second planetary gear and is different from the first
sun gear. For transmitting an adjustment force from the drive
element to the output element, one of the sun gears can be
secured relative to the housing portion, and the other of the
sun gears is connected to the output element for transmitting
the adjustment force.

[0044] This is based on the concept of providing a plan-
etary gear transmission which has two planetary gear stages
with different sun gears. For transmitting an adjustment
force, for example, a ring gear comprising the first ring gear
part and the second ring gear part can be driven, as a result
of which, when the second sun gear is held in place, the
adjustment force is transmitted to the first sun gear and, via
the latter, to the output element. Such an arrangement of a
planetary gear transmission makes, for example, a large
step-down ratio possible with a simultaneously high degree
of efficiency of the transmission and low-noise operation.
[0045] The first planetary gear stage and the second plan-
etary gear stage can have, for example, at least two, pref-
erably three or four or else more planetary gears in each
case. The planetary gears of a planetary gear stage are
preferably spaced apart identically from one another here. If,
for example, four planetary gears are provided, said plan-
etary gears have an angular offset of 90° with respect to one
another.

[0046] In principle, it is not necessary here for the plan-
etary gear stages to have the same number of planetary
gears. For example, it is also conceivable for one planetary
gear stage to have three planetary gears and for the other
planetary gear stage to have four planetary gears.

[0047] In the case of the planetary gear transmission, the
sun gears are separated from one another and can in par-
ticular rotate independently of one another. This makes it
possible to hold one of the sun gears in place, while the other
sun gear is connected to the output element and therefore
serves for transmitting the adjustment force to the output
element. The first carrier element of the first planetary gear
stage and the second carrier element of the second planetary
gear stage are preferably connected to each other here for
conjoint rotation, and therefore, when one carrier element is
rotated, the other carrier element is carried along.

[0048] The planectary gear transmission preferably has a
central shaft on which the first sun gear, the second sun gear
and the output element are arranged. The shaft extends along
a longitudinal axis and is rotatable about the longitudinal
axis relative to the (stationary) housing section. The output
element is also arranged on the shaft for rotation therewith.
If the second sun gear is held in place and the first sun gear
serves for transmitting the adjustment force to the output
element, the first sun gear is also arranged on the shaft for
rotation therewith, and therefore the shaft can be rotated via
the first sun gear and the output element can be driven via
said shaft. By contrast, the second sun gear is rotatable with
respect to the shaft, and therefore the shaft can be moved
relative to the second sun gear.

[0049] It is basically insignificant which of the sun gears
is held in place. It is also conceivable and possible, for
example, to hold the first sun gear in place and to arrange the
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second sun gear on the shaft for rotation therewith, and
therefore an adjustment force is transmitted to the output
element via the second sun gear. The step-down or step-up
brought about by the transmission is identical, irrespective
of which sun gear is held in place.

[0050] The internal toothing of the first ring gear part and
the internal toothing of the second ring gear part preferably
have a different modulus and/or a different number of teeth.
[0051] The modulus of a toothing is understood as mean-
ing a dimension for the size of the teeth of gearwheels. The
modulus is defined here as the quotient of gearwheel pitch
and the pi number m. The pitch circle diameter of a gear-
wheel is defined by the number of teeth multiplied by the
modulus of the toothing. The pitch circle is understood as
meaning a circle through the centers of the teeth of the
toothing. The pitch circle diameter corresponds to the diam-
eter of said pitch circle.

[0052] Additionally or alternatively, the at least one first
planetary gear and the at least one second planetary gear also
have a different modulus and/or a different number of teeth.
[0053] Additionally or alternatively in turn, the first sun
gear and the second sun gear finally also have a different
modulus and/or a different number of teeth.

[0054] For example, it follows, depending on the modulus
and the number of teeth, that the pitch circle diameters

[0055] of the first ring gear part and of the second ring
gear part,
[0056] of the at least one first planetary gear and of the

at least one second planetary gear, and/or
[0057] of the first sun gear and of the second sun gear
differ.

[0058] The different moduli and the different numbers of
teeth and/or different pitch circle diameters make it possible,
for example, to set a large step-down. In this manner, a
comparatively high rotational speed of the ring gear com-
prising the first ring gear part and the second ring gear part
can be stepped down into a comparatively low rotational
speed of the first sun gear (when the second sun gear is held
in place). In particular, owing to the different moduli and the
different numbers of teeth and the resulting different pitch
circle diameters, a relative movement between the first sun
gear and the second sun gear occurs, and therefore, when the
second sun gear is held in place, the first sun gear can be
driven at a stepped-down rotational speed and, via the latter,
the output element, which is coupled to the first sun gear, can
be set into a rotational movement.
[0059] By adaptation of the moduli and the numbers of
teeth and/or the pitch circle diameters, the step-down or
step-up can be set in a desired manner, wherein large
step-down or step-up ratios are also possible.
[0060] In order to adapt the transmission to a different
rotational speed, it is possible, for example, merely to
exchange one planetary gear stage together with the asso-
ciated ring gear part. By contrast, other parts of the trans-
mission can continue to be used, and therefore at least some
of the components can be taken across.
[0061] Owing to a high step-down, the planetary gear
transmission is preferably of self-locking design, and there-
fore, when used, for example, on a vehicle door, the trans-
mission secures the vehicle door in an adjustment position
which has been taken up.
[0062] Inan advantageous refinement, the drive element is
in toothing engagement with an external toothing on one of
the ring gear parts. For example, a ring gear comprising the
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ring gear parts can have a base part on which the external
toothing is formed and which is connected, for example
integrally, to the ring gear parts for rotation therewith. The
drive element is therefore used to drive the ring gear, the
comparatively high rotational speed of which is transmitted
to the output element in a stepped-down manner via the
planetary gear stages.

[0063] The drive element can be designed, for example, as
a spur gear or worm gear. The drive element can itself
engage with the external toothing of the ring gear here in a
stepping-down manner, and therefore the step-down of the
planetary gear transmission is further increased via the drive
element in engagement with the ring gear.

[0064] The step-down can therefore (also) be set via the
engagement of the drive element with the ring gear.
[0065] The planetary gear transmission is switchable
between the coupling state, the braking state and the free-
wheeling state by means of the switching device. For this
purpose, the coupling element of the switching device is
preferably connected to the second sun gear of the planetary
gear transmission, wherein said connection can be config-
ured in a floating manner such that axial and radial toler-
ances are compensated for, but torques are transmitted
between the coupling element and the second sun gear. In
the coupling state, the second sun gear is locked relative to
the housing section and is therefore held in place. In the
braking state, although the output element is movable rela-
tive to the drive element, it is braked (in a defined manner)
in the process. In the freewheeling state, the locking is
removed, and therefore the second sun gear is not secured
and can be rotated relative to the housing section. In the
coupling state, a force flux is produced between the drive
element and the output element, while, in the braking state
and the freewheeling state, the output element can move
relative to the drive element.

[0066] If the transmission is of self-locking design, the
transmission blocks an output-side force in the coupling
state, and therefore the output element is secured. If the
planetary gear transmission serves, for example, for adjust-
ing a vehicle door, movement of the vehicle door in the
coupling state independently of the motorized drive driving
the transmission is not possible. Only when the transmission
is switched into its braking state or its freewheeling state and
therefore the force flux between the output element and the
drive element is canceled can the output-side output element
be adjusted independently of the transmission and the drive
motor and therefore is not secured.

[0067] In the braking state and the freewheeling state,
movement of the adjustment part coupled to the output
element is possible. In the freewheeling state, coupling
between the drive element, which is connected to a drive
motor, and the output element is removed, and therefore, for
example, manual adjustment can take place in a smooth-
running manner independently of the drive motor. In the
braking state, the output element is braked while, in the
freewheeling state, the braking is removed and therefore the
adjustment part is movable in a smooth-running manner.
[0068] In one refinement, a flexible force transmission
element is provided which is fastened at a first end and at a
second end to the adjustment part in such a manner that,
during a rotational movement of the output element, the
force transmission element rolls on the output element and
thereby adjusts the output element relative to the adjustment
part. The force transmission element is preferably config-
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ured as a flexurally slack element transmitting tensile forces.
The force transmission element can be configured, for
example, as a band, belt (in particular toothed belt), chain,
cord or cable. The force transmission element is stretched on
the adjustment part and is operatively connected to the
output element, and therefore the adjustment part can be
adjusted during rotation of the output element.

[0069] In a specific embodiment, in order to produce the
operative connection between the output element and the
adjustment part, a traction cable can be provided which is
fastened at a first end and at a second end to the adjustment
element. In this case, the output element is preferably
formed by a cable drum which is to be arranged on the
second adjustment part, is rotatable about a longitudinal axis
and on which the traction cable is arranged in such a manner
that, when the first vehicle part and the second vehicle part
are adjusted relative to each other, the traction cable is
wound up with one portion on the cable drum and is
unwound with another portion from the cable drum.
[0070] This is based on the concept of, in the case of a
device for securing or adjusting two vehicle parts relative to
each other, making use of a securing and/or driving device
in which a flexible force transmission element which is
substantially flexurally slack per se and is in the form of a
traction cable designed for transmitting tensile forces is
arranged on an adjustment part and is laid around a cable
drum in such a manner that, during movement relative to
each other of the vehicle parts to be adjusted, the traction
cable rolls on the cable drum. The traction cable is fixed on
the adjustment part, which is to be arranged in an articulated
manner on the first vehicle part, and, for this purpose, is
fastened at both of its ends to the adjustment part. By
contrast, the cable drum is to be arranged on the second
vehicle part and is operatively connected to the traction
cable by the traction cable being laid around the cable drum.
Via the cable drum which is operatively connected to the
traction cable, a braking force can therefore be brought
about between the vehicle parts for securing the vehicle
parts relative to each other, or an adjustment force can be
introduced for adjusting the vehicle parts relative to each
other.

[0071] The adjustment part can be realized, for example,
as what is referred to as a rebound strap. The adjustment part
can be fixed, for example, in an articulated manner on a
vehicle body (which in this case realizes the first vehicle
part). A vehicle door (which in this case realizes the second
vehicle part) is arranged on the vehicle body in an articulated
manner, wherein the rebound strap moves relative to the
vehicle door when the vehicle door is pivoted.

[0072] When the vehicle parts move relative to each other,
the traction cable (which is arranged on the adjustment part
fixed on the first vehicle part) moves relative to the cable
drum (which is arranged on the second vehicle part). By
providing, for example, a braking device which acts on the
cable drum, a braking force can be brought about which
secures the vehicle parts in a position relative to each other.
Alternatively or additionally, adjustment of the vehicle parts
relative to each other can be brought about by driving of the
cable drum by means of an electromotive drive device.
[0073] In one exemplary embodiment, the cable drum has
at least one fastening device for positive locking fastening of
the traction cable to the cable drum. The traction cable is
fixed in a positive locking manner to the cable drum via the
fastening device, and therefore, when the cable drum rotates
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about the longitudinal axis, the traction cable rolls on the
cable drum and a portion winds up onto the cable drum,
while another portion is unwound from the cable drum. The
traction cable is therefore fixed on the cable drum via the
fastening device in a slip-free manner, and therefore, during
rotation, the cable drum is moved relative to the traction
cable.

[0074] In an advantageous refinement, the cable drum has
two fastening devices on which different portions of the
traction cable are fixed in a positive locking manner. Thus,
a first portion of the traction cable can be inserted into a first
fastening device, and therefore the first portion of the
traction cable is held on the cable drum in a positive locking
manner via said first fastening device. By contrast, a second
portion of the traction cable can be inserted into a second
fastening device, and therefore the second portion of the
traction cable is also connected to the cable drum in a
positive locking manner via the second fastening device. In
this case, the traction cable is preferably of two-part design
with two cable portions which are present in a manner
separated from each other. The first portion is connected at
one end to the adjustment part and at the other end to the
cable drum. Equally, the second portion of the traction cable
is connected at one end to the adjustment part and at the
other end to the cable drum.

[0075] The fastening devices can be formed, for example,
by means of what are referred to as nipple chambers, into
which in each case one end of a portion of the traction cable
with a cable nipple arranged thereon can be inserted, such
that, in the inserted position, the portion of the traction cable
is held in the nipple chamber in a positive locking manner.
[0076] The fastening devices are arranged, for example,
on different sides of the cable drum (with respect to the
longitudinal axis) and are therefore offset with respect to one
another along the longitudinal axis. The effect which can
thereby be achieved is that, in an approximately central
position in which the two portions of the traction cable are
each wound up onto the cable drum by approximately the
same length, the portions of the traction cable extend from
the cable drum approximately centrally (with respect to the
longitudinal axis) in different directions.

[0077] The traction cable is preferably accommodated
with its portions in a cable groove encircling the cable drum
and lies in the cable groove. When the cable drum is rotated,
one portion of the traction cable is wound further into the
cable groove, while the other portion of the traction cable is
unwound from the cable groove. An ordered, defined wind-
ing up or unwinding of the traction cable onto or from the
cable drum is therefore ensured via the cable groove.
[0078] The adjustment part preferably has, on a first side,
a running surface against which the cable drum lies. When
the cable drum rotates about the longitudinal axis, the cable
drum rolls on said running surface and therefore moves
relative to the adjustment part.

[0079] In order to provide a favorable movement here of
the cable drum on the adjustment part, the cable drum has,
for example, at least one preferably closed running ring
which encircles the longitudinal axis and via which the cable
drum rolls on the running surface. In a specific refinement,
the cable drum can have, for example, two running rings
which are spaced apart from each other along the longitu-
dinal axis and accommodate the cable groove between them
and therefore delimit same at different sides (as viewed
along the longitudinal axis). The running rings protrude
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radially outward beyond the cable groove, and therefore,
when the cable drum rolls on the running surface, only the
running rings are in contact with the running surface of the
adjustment part, whereas the traction cable does not come
into contact at the cable groove with the running surface and
in particular is not squeezed in the cable groove. This
ensures a favorable, defined movement of the cable drum on
the adjustment part.

[0080] In one refinement, the cable drum is accommo-
dated in a cable drum housing which is arranged on the
second vehicle part. The cable drum housing is held in a
fixed position on the second vehicle part, and the cable drum
is mounted rotatably in the cable drum housing.

[0081] The cable drum housing is preferably guided here
on the adjustment part, and therefore the cable drum can
move in a defined position along the adjustment part via the
cable drum housing. Via the guiding of the cable drum
housing on the adjustment part, it can be ensured in par-
ticular that, during rotation, the cable drum rolls on the
adjustment part, does not lose contact in the process with the
adjustment part and moves along a defined path relative to
the adjustment part.

[0082] For the guiding on the adjustment part, the cable
drum housing has, for example, one or two limb elements,
via which the cable drum housing is guided on the adjust-
ment part. Each limb element engages around the adjust-
ment part (in the case of two limb elements, the limb
elements engage around the adjustment part on different
sides) and is guided on the adjustment part via a guide
element on a side facing away from the cable drum. The
guide element can be designed, for example, as a guide pin
which projects from the limb element along the longitudinal
axis and, during adjustment of the cable drum, slides along
the adjustment part and therefore provides guiding of the
cable drum on the adjustment part.

[0083] For this purpose, for advantageous guiding, a guide
track, for example in the form of a groove or the like, can be
arranged on the adjustment part, on the side facing away
from the cable drum, in which guide track the guide element
lies and is therefore guided in a defined manner along the
adjustment part.

[0084] The traction cable is preferably fixed at its first end
and at its second end on the adjustment part in a non-positive
locking and/or positive locking manner. For example, it is
possible to provide for each end on the adjustment part a
fastening device in the form of a nipple chamber in which
that end of the traction cable which bears a cable nipple
engages in a positive locking manner, and therefore the end
of the traction cable is fixed to the adjustment part in a
positive locking manner via said engagement.

[0085] The fastening devices assigned to the ends of the
traction cable are preferably arranged here on the adjustment
part along the longitudinal axis in a manner offset with
respect to one another. This makes it possible to achieve an
advantageous entry into the cable drum for each portion of
the traction cable.

[0086] In order to be able to set the traction cable length
extended freely on the adjustment part, in one refinement a
setting device, on which the first end or the second end of the
traction cable is arranged, can be arranged on the adjustment
part in the region of a fastening device. The associated end
of the traction cable is held on the adjustment part via the
setting device, wherein, by adjustment of a setting element
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of the setting device relative to the adjustment part, the
freely extended length of the traction cable can be set.
[0087] In this context, the freely extended traction cable
length is understood as meaning the traction cable length
which is extended between the fastening locations at which
the ends of the traction cable are fixed on the adjustment
part. The traction cable is fastened at both of its ends to the
adjustment part. However, between its two ends, the traction
cable extends freely with respect to the adjustment part and
is laid around the cable drum.

[0088] The transmission is preferably of self-locking
design. This permits, for example, securing of the vehicle
parts relative to each other in an adjustment position which
has just been taken up (if the transmission is not driven
electromotively) by a braking force which fixes the vehicle
parts relative to each other in an adjustment position which
is taken up being brought about by the transmission, and
therefore movement of the vehicle parts relative to each
other is blocked, and manual adjustment independently of
the drive motor is not possible.

BRIEF DESCRIPTION OF THE DRAWINGS

[0089] The concept on which the invention is based will
be explained in more detail below with reference to the
exemplary embodiments illustrated in the figures.

[0090] FIG. 1 shows a schematic view of a vehicle door on
a vehicle body, with an adjustment part in the form of a
rebound strap arranged in an articulated manner on the
vehicle body and moving relative to the vehicle door when
the vehicle door is pivoted.

[0091] FIGS. 2A, 2B show perspective views of a device
for adjusting and securing two vehicle parts relative to each
other.

[0092] FIG. 3 shows a view of an assembly of the device
with an adjustment part, a traction cable arranged on the
adjustment part and a cable drum connected to the traction
cable.

[0093] FIG. 4 shows a separate view of the cable drum.
[0094] FIG. 5 shows a separate view of the cable drum
with a traction cable arranged thereon.

[0095] FIG. 6A shows a top view of the adjustment part
with a traction cable arranged thereon and a cable drum
arranged thereon.

[0096] FIG. 6B shows a sectional view along the line A-A
according to FIG. 6A.

[0097] FIG. 7 shows a separate view of the adjustment
part.

[0098] FIG. 8 shows a view of the adjustment part with the
cable drum which is enclosed in a cable drum housing and
is guided on the adjustment part.

[0099] FIG. 9 shows a view of the device with a drive
device.
[0100] FIG. 10A shows a view of the drive device, with a

ring gear of a planetary gear transmission.

[0101] FIG. 10B shows a view of the drive device, illus-
trating two planetary gear stages of the planetary gear
transmission.

[0102] FIG. 10C shows a view of the drive device, illus-
trating the interaction of the planetary gear stages.

[0103] FIG. 10D shows a view of the drive device, illus-
trating two sun gears of the planetary gear transmission.
[0104] FIG. 10E shows a view of the drive device, with a
switching device for switching the planetary gear transmis-
sion between different states.



US 2018/0216384 Al

[0105] FIG. 11A shows a view of the switching device, in
a coupling state.

[0106] FIG. 11B shows a view of the switching device, in
a braking state.
[0107] FIG. 11C shows a view of the switching device, in

a freewheeling state.

[0108] FIG. 12 shows a view of a sensor assembly for
measuring the angular position of the cable drum.

[0109] FIG. 13 shows a view of a further exemplary
embodiment of a device for adjusting and securing two
vehicle parts relative to each other, with a single stage
planetary gear transmission.

[0110] FIG. 14 shows a view of the device without a
housing.
[0111] FIG. 15 shows a view of the planetary gear stage of

the planetary gear transmission.

DETAILED DESCRIPTION

[0112] FIG. 1 shows a schematic view of a vehicle 1 with
a vehicle body 10 and a vehicle door 11 which is arranged
on the vehicle body 10 in an articulated manner about a door
hinge 111 and can be pivoted along an opening direction O
relative to the vehicle body 10 in order to open up or to close
a door opening.

[0113] A device 2 which has an adjustment part 21 in the
form of a rebound strap and serves for securing and/or
adjusting the vehicle door 11 relative to the vehicle body 10
acts between the vehicle body 10 and the vehicle door 11.
The adjustment part 21 in the form of the rebound strap is
arranged in an articulated manner about a joint 20 on the
vehicle body 10, for example on the A pillar of the vehicle
1, and moves relative to the vehicle door 11 during pivoting
of the vehicle door 11. For this purpose, the adjustment part
21 projects at one end 211 into an interior 110 of the vehicle
door 11 and moves in said door interior 110 during adjust-
ment of the vehicle door 11.

[0114] Perspective views of an exemplary embodiment of
a device 2 of this type are illustrated in FIGS. 2A and 2B.
The adjustment part 21 in the form of the rebound strap
bears at one end 210 a joint 20 with a fastening part 201,
with respect to which the adjustment part 21 is pivotable in
an articulated manner about an axis of articulation 200. The
fastening part 201 can be fixed on the vehicle body 10, for
example the A pillar of the vehicle 1, in order thereby to
connect the adjustment part 21 to the vehicle body 10 in an
articulated manner.

[0115] At its end 211 facing away from the end 210, the
adjustment part 21 extends into the interior 110 of the
vehicle door 11. The adjustment part 21 is operatively
connected here to the vehicle door 11 in order to secure the
vehicle door 11 in an adjustment position taken up relative
to the vehicle body 10 and/or in order to permit an electro-
motive or manual adjustment of the vehicle door 11 relative
to the vehicle body 10.

[0116] The basic design of an assembly of said device 2,
the assembly producing the operative connection between
the vehicle parts 10, 11, is illustrated in FIGS. 3 to 8.
[0117] A flexible force transmission element which trans-
mits tensile forces and is in the form of a traction cable 22,
for example a steel or plastics cable, is arranged on the
adjustment part 21. The traction cable 22 has two different
portions 22A, 22B which are formed separately from each
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other and are connected firstly to the adjustment part 21 and
secondly to an output element in the form of a cable drum
24.

[0118] For this purpose, each portion 22A, 22B is inserted
atone end into an associated fastening device 212, 213 of the
adjustment part 21 and is held at the other end on the cable
drum 24. The portions 22A, 22B thereby extend along a
running surface 215 of the adjustment part 21 and are
partially wound up onto the cable drum 24.

[0119] The cable drum 24 is arranged on a shaft 34, which
is extended longitudinally along a longitudinal axis L., and is
rotatable about the longitudinal axis L. As is apparent from
the separate view according to FIG. 4, the cable drum 24 has
a cable groove 241 which encircles the cable drum 24 in the
manner of a threaded groove and in which the portions 22A,
22B lie. Said cable grooves 241 is bounded on both sides by
running rings 242, 243 which protrude radially outward
beyond the cable drum 24 and constitute closed rings with
which the cable drum 24 is in contact with the running
surface 215 of the adjustment part 21 in such a manner that,
when the cable drum 24 rotates about the longitudinal axis
L, the cable drum 24 rolls on the running surface 215 of the
adjustment part 21.

[0120] Fastening devices 244, 245 in the form of what are
referred to as nipple chambers are arranged on the cable
drum 24, in manner lying diametrically opposite and in each
case adjacent to one of the running rings 242, 243, in which
nipple chambers a respectively associated portion 22A, 22B
of the traction cable 22 lies at one end and is therefore held
on the cable drum 24 in a slip-free manner.

[0121] When the cable drum 24 rotates about the longi-
tudinal axis L, one of the portions 22A, 22B (depending on
the direction of rotation) is wound up onto the cable drum
24, while the other portion 22B, 22A is unwound from the
cable drum 24. The traction cable 22 does not change its
length of extent on the adjustment part 21 here. On the
contrary, the rotating of the cable drum 24 leads to an
adjustment of the adjustment part 21 relative to the cable
drum 24 along an adjustment direction V, and therefore, by
driving of the cable drum 24, the adjustment part 21 and
therefore the vehicle parts 10, 11 can be moved relative to
one another.

[0122] Additionally or alternatively, during manual
adjustment of the finished parts 10, 11 with respect to each
other, a braking action can also be provided via the cable
drum 24 in order to fix the vehicle parts 10, 11 in a position
just taken up relative to each other or to influence the
adjusting movement by braking during the adjustment.
[0123] The cable drum 24 is connected to the shaft 34 in
apositive locking manner and thereby for rotation therewith.
As will be further explained below, in the case of the
exemplary embodiment illustrated, the shaft 34 is part of a
transmission 30, via which the cable drum 24 can be acted
upon for the adjustment or securing.

[0124] The first portion 22A of the traction cable 22
extends between a fastening device 212 of the adjustment
part 21 and the cable drum 24 and is inserted in a positive
locking manner with a cable nipple 223 at one end of the
cable into the fastening device 212, which is configured as
a nipple chamber.

[0125] The other, second portion 22B extends between the
cable drum 24 and a setting device 23 which serves for
setting the freely extended length of the traction cable 22 on
the adjustment part 21. The setting device 23 has a slide 230
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and a clamping element 231 and is arranged at that end 211
of the adjustment part 21 which is remote from the joint 20.

[0126] As is apparent in particular from the sectional view
according to FIG. 6B, the second portion 22B of the traction
cable 22 is guided through an opening 213 of the adjustment
part 21 and inserted with a cable nipple 222 into a nipple
chamber 232 of the slide 230. The position of the slide 230
at the end 211 of the adjustment part 21 can be changed via
the clamping element 231 in order thereby to clamp the
second portion 22A and therefore the traction cable 22 as a
whole on the adjustment part 21. Cable slack in the traction
cable 22 can therefore be compensated for by means of the
setting device 23.

[0127] For arranging the traction cable 22 on the adjust-
ment part 21, for example, the traction cable 22 can be first
of all fastened with its portions 22A, 22B to the cable drum
24 and at least partially wound around the cable drum 24.
Then, for example, first of all the second portion 22B can be
inserted with its cable nipple 222 into the nipple chamber
232 of the slide 230 by the portion 22B being guided with
the cable nipple 222 through the opening 213 in the adjust-
ment part 21 and being inserted into the associated nipple
chamber 232 of the slide 230. The other, first portion 22A
can then also be inserted with its cable nipple 223 into the
nipple chamber 212 on the adjustment part 21 in order then
to clamp the traction cable 22 in the desired manner by
means of the setting device 23.

[0128] As is apparent from FIG. 8, the cable drum 24 is
enclosed in a cable drum housing 380 which is fixedly
connected to a housing 38 of the device 2 (see FIGS. 2A and
2B). The cable drum housing 380 supports the cable drum 24
rotatably and serves in addition for the defined guiding of the
cable drum 24 relative to the adjustment part 21.

[0129] For this purpose, the cable drum housing 380 has
limb elements 381 which engage around the adjustment part
21 on both sides and each have a guide element in the form
of a guide pin 382 which is in guiding engagement with an
associated guide track 214 in the form of a groove on a side
24 of the adjustment part 21 that faces away from the cable
drum 24.

[0130] When the cable drum 24 rotates, the cable drum 24
therefore runs with its running rings 242, 243 along the
running surface 215 of the adjustment part 21. The cable
drum 24 is guided here on the adjustment part 21 via the
guide pins 382, and therefore, firstly, the cable drum 24
cannot be removed from the running surface 115 and,
secondly, the cable drum 24 is guided on the adjustment part
21 in a positionally fixed manner along the longitudinal axis
L

[0131] Inthe exemplary embodiment illustrated, the maxi-
mum adjustment distance of the cable drum 24 relative to the
adjustment part 21 in the opening direction O (see FIG. 1)
is defined via end stops 25. The limb elements 381 of the
cable drum housing 380 strike against said end stops 25 (see
FIG. 8) when the vehicle door 11 is maximally opened.

[0132] In the case of the exemplary embodiment accord-
ing to FIGS. 2A and 2B, the cable drum 24 is coupled to a
drive device 3 which has a transmission 30 and is configured
in such a manner that the vehicle door 1 can be adjusted
electromotively by means of the drive device 3 or manually
independently of the drive device 3 or else in a manner
assisted electromotively by the drive device 3 in the manner
of a servomotor.
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[0133] The transmission 30 of the drive device 3, illus-
trated, for example, in FIGS. 9 and 10A-10E, is designed as
a two stage planetary gear transmission and has a ring gear
31, two planetary gear stages 32, 33, a central shaft 34 and
a spur gear 36 driving the ring gear 31. A cable drum 24 is
arranged on the shaft 34 and is connected to the shaft 34 for
rotation therewith.

[0134] The transmission 30 serves for transmitting a rota-
tional movement, which is introduced into the spur gear 36
via a motor shaft 37, to the cable drum 24 in a (greatly)
stepped-down manner. For this purpose, the motor shaft 37
is connected to an electric motor 370 (see FIG. 9) and is
driven via the electric motor 370 in order to set the spur gear
36 into a rotational movement.

[0135] The spur gear 36 is in engagement via a toothing
360 with an external toothing 314 on a base part 315 of the
ring gear 31. By driving of the spur gear 36, the ring gear 31
is set into a rotational movement about an axis of rotation
corresponding to the longitudinal axis L. of the shaft 34.
[0136] The ring gear 31 consists of the base part 315 and
a ring gear housing 316 which encloses a first ring gear part
310 and a second ring gear part 311. The base part 315 and
the ring gear parts 310, 311 are fixedly connected to each
other here via the ring gear housing 316.

[0137] The ring gear 31 accommodates the planetary gear
stages 32, 33 within itself. Each planetary gear stage 32, 33
here has a plurality of planetary gears 321, 331 which are
arranged on one carrier element 320, 330 each, in a manner
rotatable about associated axes of rotation 322, 332.
[0138] The carrier elements 320, 330 of the two planetary
gear stages 32, 33 are connected to each other for conjoint
rotation by the axes of rotation 322 of the planetary gears
321 of the first planetary gear stage 32 engaging in associ-
ated engagement openings 333 on the carrier element 330 of
the second planetary gear stage 33 and, correspondingly
conversely, the axes of rotation 332 of the planetary gears
331 of the second planetary gear stage 33 engaging in
associated engagement openings 323 on the carrier element
320 of the first planetary gear stage 32.

[0139] The planetary gears 321 of the first planetary gear
stage 32 are in engagement via their toothing with an
internal toothing 312 of the first ring gear part 310 in a
meshing manner. In addition, the planetary gears 321 are in
engagement with a sun gear 326 of the first planetary gear
stage 32. The sun gear 326 is arranged on the shaft 34 for
rotation therewith.

[0140] The planetary gears 331 of the second planetary
gear stage 33 are in engagement with an internal toothing
313 of the second ring gear part 311 in a meshing manner.
In addition, the planetary gears 331 are in engagement with
a sun gear 336 of the second planetary gear stage 33.
[0141] The sun gear 326 of the first planetary gear stage 32
and the sun gear 336 of the second planetary gear stage 33
(see FIG. 10D) are not connected directly to each other. On
the contrary, the first sun gear 326 of the first planetary gear
stage 32 is arranged on the shaft 34 for rotation therewith,
while the second sun gear 336 of the second planetary gear
stage 33 is connected for conjoint rotation to a coupling
element in the form of a brake pot 42 of a switching device
4, the operation of which will be further explained below.
[0142] The ring gear 31 is mounted relative to the shaft 34
via a bearing 341 and, during operation of the transmission
30, rotates relative to the shaft 34. The step-down of the
transmission 30 acts here between the ring gear 31 and the
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shaft 34, and therefore, during operation, the greatest dif-
ference in rotational speed occurs between the ring gear 31
and the shaft 34.

[0143] The transmission 30 provides a step-down trans-
mission. The step-down is set here by the internal toothing
312 of the first ring gear part 310, the internal toothing 313
of the second ring gear part 311, the planetary gears 321 of
the first planetary gear stage 32, the planetary gears 331 of
the second planetary gear stage 33 and the sun gears 326,
336 at least partially having a different number of teeth
and/or a different modulus. This results in there being at least
partially different pitch circle diameters, thus resulting in a
step-down of the rotational movement of the ring gear 31 in
relation to the cable drum 24.

[0144] The modulus of a toothing is understood as mean-
ing a dimension for the size of the teeth of gearwheels. The
modulus is defined here as the quotient of gearwheel pitch
and pi number z. The pitch circle diameter of a gearwheel
is defined here by the number of teeth multiplied by the
modulus of the toothing.

[0145] The transmission 30 is switched via a switching
device 4 in the manner of a drum brake which is illustrated
in different views in FIGS. 10A to 10E and 11A to 11C.
[0146] The switching device 4 has a coupling element in
the form of a brake pot 42 which is fixedly connected to the
second sun gear 336 of the transmission 3 and, during
rotation of the second sun gear 336, is moved together with
said second sun gear 336. Switching elements 43 in the form
of brake shoes 430, 431 are arranged on a carrier 41 which
is arranged in a fixed position with respect to the housing 38.
The brake shoes 430, 431 are arranged on the carrier 41 so
as to be pivotable about a pivot axis 432 (see, for example,
FIG. 11A) and can be adjusted for switching the transmis-
sion 30 between different positions.

[0147] For the adjusting of the switching elements 43 in
the form of the brake shoes 430, 431, an adjusting element
406 is provided which is arranged pivotably on the carrier 41
and is connected to a lever 405 and can be adjusted via a
pinion transmission having pinions 401, 402 which are
connected to each other via a shaft 403. A first pinion 401 is
in engagement here with a drive worm 400 of an actuator 40,
while a second pinion 402 meshes with an adjusting element
404 in the form of a toothed arch which is fixedly connected
to the lever 405. The adjusting clement 404 and, via the
latter, the adjusting element 406, which acts on the brake
shoes 430, 431, can be adjusted in a manner driven by the
actuator 40, and therefore the brake shoes 430, 431 within
the brake pot 42 can be adjusted.

[0148] The transmission 30 can be switched between a
coupling state, a braking state and a freewheeling state via
the switching device 4.

[0149] In the coupling state (FIG. 11A), the brake pot 42
is blocked relative to the housing 38 by blocking action of
the brake shoes 430, 431 and is therefore held in place
relative to the housing 38. In said coupling state, a force flux
is produced between the spur gear 36 and the cable drum 24,
and therefore the drive motor 370 is coupled to the cable
drum 24 via the transmission 30 and the cable drum 24 can
be adjusted electromotively.

[0150] In the coupling state, the brake shoes 430, 431 are
in the coupling position according to FIG. 11A and, for this
purpose, are pressed by means of the adjusting element 406
via the actuator 40 on the inside into contact with the brake
pot 42 with a maximum force. By means of said blocking
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contact, the second sun gear 336 of the second planetary
gear stage 33 is held in place relative to the carrier 41 and
therefore to the housing 38, and therefore the force trans-
mission train between the drive motor 370 and the cable
drum 24 is closed and adjustment forces can be transmitted
from the drive motor 370 to the cable drum 24, or the cable
drum 24 (when the drive motor 370 is not energized) is
secured in its position which it has just taken up on account
of the self-locking of the transmission 30.

[0151] The maximum force with which the brake shoes
430, 431 are pressed into contact with the brake pot 42 can
be dimensioned here in such a manner that, when said
maximum force is exceeded, the clutch can slip freely. It is
thereby possible, for example in emergency situations, for
example in the event of jamming, to prevent excessively
large adjustment forces from being able to be transmitted.
[0152] By contrast, in the braking state (FIG. 11B), the
brake shoes 430, 431 are pressed on the inside against the
brake pot 42 with a force which is reduced in comparison to
the coupling state, and therefore the second sun gear 336 is
not blocked, but rather is (merely) braked in a defined
manner. The second sun gear 336 can therefore rotate
relative to the carrier 41, but is braked in the process via the
rubbing contact of the brake shoes 430, 431 against the
brake pot 42.

[0153] By means of such a braking action, braking of the
movement of the vehicle parts 10, 11 with respect to each
other can be brought about, for example if, upon manual
adjustment, the vehicle door 11 approaches an end position,
for example the position open to a maximum. Via a defined
braking, too rapid a movement, for example during manual
slamming of the vehicle door 11, can also be braked.
[0154] In the freewheeling state (FIG. 11C), the brake
shoes 430, 431 are in a freewheeling position and are
correspondingly removed from the brake pot 42, and there-
fore the brake pot 42 is not (is no longer) secured in relation
to the housing 38 and also no (significant) braking action is
brought about by the brake shoes 430, 431. In said free-
wheeling state, the cable drum 24 can in principle be moved
independently of the drive motor 370 without the drive
motor 370 also being moved during an output-side move-
ment of the cable drum 24. In said freewheeling state, in
particular smooth-running, manual adjustment of the vehicle
door 11 independently of the drive motor 370 is possible.
[0155] As is apparent from FIGS. 11A to 11C, the brake
shoes 430, 431 are prestressed in the direction of their
freewheeling position (FIG. 11C) via prestressing elements
433 in the form of tension springs. In order to adjust the
brake shoes 430, 431 out of the freewheeling position, the
adjusting element 406 pushes the brake shoes 430, 431 apart
and therefore in the direction of the brake pot 42. This takes
place counter to the action of the prestressing elements 433.
In order to reset the brake shoes 430, 431 in the direction of
the freewheeling position, the adjusting element 406 is
pivoted back, with the brake shoes 430, 431 following the
adjusting element 406 because of the action of the prestress-
ing elements 433 and therefore moving back in the direction
of their freewheeling position.

[0156] In the freewheeling position, the clutch is therefore
open. Accordingly, the force transmission train between the
drive motor 370 and the cable drum 24 is interrupted.
[0157] If an electromotive driving force is intended to be
transmitted to the cable drum 24, the switching device 4
locks the brake pot 42 (coupling state) such that the latter is
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held in place relative to the housing 38. By driving of the
spur gear 36, the second planetary gear stage 33 is driven via
the second ring gear part 311 by the planetary gears 331
rolling on the sun gear 336 (held in place via the securing
element 35). Since the carrier element 330 of the second
planetary gear stage 33 is connected to the carrier element
320 of the first planetary gear stage 32 for rotation therewith,
the carrier element 320 of the first planetary gear stage 32 is
thereby also carried along and therefore the first planetary
gear stage 32 is driven. By this means, the planetary gears
321 of the first planetary gear stage 32 roll on the first ring
gear part 310 and thereby set the first sun gear 326 into a
(slow) rotational movement relative to the second sun gear
336, and therefore, via the first sun gear 326, the shaft 34,
which is connected to the first sun gear 326 for rotation
therewith, and, via the shaft, the cable drum 24 are set into
a rotational movement.

[0158] While the ring gear 31 is set into a comparatively
rapid rotational movement via the spur gear 36, said rota-
tional movement is transmitted in a stepped-down manner to
the cable drum 24 which carries out a comparatively slow
rotational movement in comparison to the ring gear 31. The
cable drum 24 will therefore be moved relative to the
traction cable 22 in order thereby to bring about an adjust-
ment of the vehicle door 11 relative to the vehicle body 10.

[0159] The transmission 30 is self-locking on account of
its large step-down. This has the effect that, in the coupling
state, when the drive motor 370 is not energized, the vehicle
door 11 is secured and an external action of force on the
vehicle door 11 in particular cannot lead to an undesired
adjustment of the vehicle door.

[0160] In order to permit manual adjustment of the vehicle
door 11, the blocking of the brake pot 42 can be removed by
unblocking the switching device 4, and therefore the second
sun gear 336 which is fixedly connected to the brake pot 42
is not (no longer) held in place. In this case, the force flux
between the cable drum 24 and the spur gear 36 is inter-
rupted, and therefore the cable drum 24 can basically be
moved without co-rotation of the spur gear 36 (due to
friction effects co-rotation may nevertheless occur, if the
spur gear 36 is not held in place by the drive motor 370, but
a significant transmission of force cannot occur). By release
of the braking direction, it is therefore possible to cancel the
securing of the vehicle door 11, and therefore the vehicle
door 11 can be pivoted manually.

[0161] In order, during a manual adjustment, for example,
to achieve braking of the vehicle door 11 before an end
position is reached, a switch can be made into the braking
state in which the cable drum 24 is acted upon in a braking
manner and therefore the adjustment movement of the
vehicle door 11 is braked. A switch can also be made into
said braking state if, during manual adjustment, stopping of
the vehicle door 11 is established, in order to bring about
securing of the vehicle door 11 (in a manner easily releasable
manually for a user) by means of the braking state. For this
purpose, the braking force in the braking state can be
dimensioned in such a manner that automatic movement of
the door is suppressed when the vehicle is positioned on a
slope or in the event of (moderate) wind force.

[0162] The driving device 3 can also electromotively
assist a manual adjustment of the vehicle door 11. For this
purpose, the switching device 4 can be switched, for
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example, into the braking state in order, with a slipping
clutch, to combine a manual adjustment movement with an
electromotive driving force.

[0163] In this manner, for example, an adjustment move-
ment can be evened out, and therefore a user has to apply a
constant manual force, for example over the entire adjust-
ment path of the vehicle door 11, for adjustment purposes.
Changes in force along the adjustment path are compensated
for in this case via the drive device 3.

[0164] Such a compensation can also take place, for
example, depending on the position of the vehicle, and
therefore, for example when the vehicle is positioned on a
slope, for example on an inclination, the vehicle door 11 can
nevertheless be closed with comparatively little force.
[0165] The drive device 3 can be switched here into a
servomode if a suitable sensor device identifies that the
vehicle door 11 is being adjusted with a force greater than a
predetermined actuating force.

[0166] In addition, it is also conceivable and possible to
provide defined running on of the vehicle door 11 by means
of the drive device 3 during manual adjustment of the door,
even if a manual actuating force is no longer present. During
a rapid movement of the door (with high dynamics), it is
possible, for example, to provide longer running on here
while, during a slow rotational movement, only short run-
ning on takes place over a short distance.

[0167] The actuator 40 is preferably currentless after a
switching operation, i.e. after adjustment of the switching
elements 43, and therefore the vehicle battery is not exces-
sively loaded by the actuator 40. In order to hold the
switching device 4 in its position just set here, the engage-
ment of the drive worm 400 with the pinion 401 is, for
example, self-locking.

[0168] In order to determine the absolute position of the
vehicle door 11 relative to the vehicle body 10 during
adjustment of the vehicle door 11, a sensor device 5 is
provided on the drive device 3, the sensor device being
designed for measuring the absolute angle between the
vehicle door 11 and the vehicle body 10. The sensor device
5, illustrated in FIG. 12 and also apparent, for example, from
FIG. 9, has a spur gear 50 which is arranged on the shaft 34
for rotation therewith and is in engagement in a meshing
manner with a pinion 51 arranged on a shaft 510. The pinion
51 drives a gearwheel 52 which can have a suitable magnet
arrangement or else a visual scale division or the like such
that the absolute angular position of the gearwheel 52 and,
via the latter, of the shaft 34 with the cable drum 24 arranged
thereon can be sensed by means of a sensor 53 located
opposite the gearwheel 52.

[0169] Owing to the fact that the shaft 34 is connected to
the cable drum 24 for rotation therewith, it is possible, via
the shaft 34, for the absolute angular position and, via the
temporal change in the angle, also for the angular speed of
the cable drum 24 to be sensed by a sensor. Via the
transmission, which is provided by the spur gear 50, the
pinion 51 and the gearwheel 52 and which is preferably a
step-down transmission, it can be provided, for example,
that the gearwheel 52 is not moved over an angular range of
greater than 360° over the entire adjustment path of the cable
drum 24 relative to the adjustment part 21, and therefore the
absolute position and the speed of the shaft 34 can be
detected unambiguously.

[0170] Depending on the configuration of the gearwheel
52, the sensor 53 is provided, for example, in the form of a
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magnetic sensor or in the form of an optical sensor, and is
capable of determining the absolute angular position of the
gearwheel 52.

[0171] However, it is also conceivable and possible to
configure the sensor 53, for example, as a Hall effect sensor
for determining the relative position of the gearwheel 52. In
this case, the sensor 53 detects pulses during rotation of the
gearwheel 52 (wherein, in this case, the gearwheel 52 can
execute a multiplicity of revolutions over the adjustment
path of the adjustment part 21) and, by counting the pulses,
can determine the position and the speed of the cable drum
24.

[0172] For different situations with the vehicle door 11 on
the vehicle body 10 according to FIG. 1, the transmission 30
can be switched in a different manner by means of the
switching device 4.

[0173] If the vehicle door 11 is closed, the switching
device 4 can be, for example, in its braking position, or the
switching device 4 can be in the freewheeling position.
[0174] If the vehicle door 11 is unlocked manually by a
vehicle occupant from the inside, for example using an
internal handle, or from the outside by use of an external
door handle, this can be identified by means of suitable
electronics. In this case, the switching device 4 can be
transferred into its freewheeling position, wherein this
switching operation can last, for example, for less than half
a second. The door can therefore be opened manually,
wherein the position and speed of the vehicle door 11 can be
determined by means of the sensor device 5.

[0175] If the vehicle door 11 approaches its maximally
open position, the cable drum housing 380 with its limb
elements 381 approaches the end stops 25 on the adjustment
part 21. It can be identified by means of the sensor device 5
that the vehicle door 11 is approaching its end position.
Shortly before the end position defined by the end stops 25
is reached, the switching device 4 can be transferred, for
example, into the braking position in order to brake the
vehicle door 11 in a defined manner before the end position
is reached.

[0176] If the maximally open position of the vehicle door
11 is reached, the switching device 4 is switched into its
braking position in order to secure the vehicle door 11 in said
end position (with reduced braking force).

[0177] If, during manual opening of the vehicle door 11, it
is identified that the vehicle door 11 is held manually in
place in a certain angular position (before the maximally
open position is reached), this can be identified by means of
the sensor device 5. In particular, it can be identified at the
sensor device 5 that the adjustment speed of the vehicle door
11 is reduced to zero. If the vehicle door 11 is stopped, the
switching device 4 is switched into its braking position, and
therefore the vehicle door 11 is secured in the position just
taken up (with reduced braking force).

[0178] As long as the vehicle door 11 is not moved further,
the switching device 4 is held in the braking position, and
therefore the vehicle door 11 is secured via the latter. The
vehicle door 11 can therefore be secured in any desired,
infinitely variable positions with the switching device 4. The
securing by means of the braking position of the switching
device 4 takes place here in such a manner that, even when
the vehicle is positioned on a slope, the holding force
provided in the braking position suffices to hold the vehicle
door 11 in place. Similarly, it is intended for a (light) gust of
wind not to lead to an adjustment of the vehicle door 11.
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[0179] If, for example, when the vehicle is positioned on
a steep slope or in the case of a severe gust of wind, the
vehicle door 11 moves out of a position just taken up, this
can be identified by means of the sensor device 5. If the
speed of the vehicle door 11 is low in this case, the switching
device 4 can at least initially remain in its braking position.

[0180] If it is identified that the vehicle door 11 is manu-
ally adjusted at a speed greater than a predetermined mini-
mum speed (which can be identified via the sensor device 5),
the switching device 4 is switched into its freewheeling
position, and therefore the vehicle door 11 can be moved
freely.

[0181] If the vehicle door 11 is slammed manually in the
direction of its closed position, this can likewise be identi-
fied by means of the sensor device 5. When the closed
position is reached it is possible, for example, for a closing
aid to pull the vehicle door 11 completely into a door lock,
whereupon the switching device 4 is switched into its
braking position.

[0182] If an electromotive opening of the vehicle door 11
takes place starting from a closed position of the vehicle
door 11, the switching device 4 is switched into its coupling
position, and therefore the drive motor 370 is coupled to the
cable drum 24 and electromotive adjustment forces can be
transmitted to the cable drum 24. For opening of the vehicle
door 11 from the closed position, first of all a door lock is
electrically unlocked here, wherein the drive motor 370 can
prestress the vehicle door 11 in order by means of a door seal
to damp a springing open of the vehicle door 11. The vehicle
door 11 is then moved electrically.

[0183] If the vehicle door 11 approaches its maximally
open position during electric opening, the drive motor 370
is gently braked, and, when the end position is reached, the
switching device 4 switches into its braking position, and
therefore the vehicle door 11 is secured (with a reduced
holding force).

[0184] If an intervention is made manually in the opening
movement during electric opening of the vehicle door 11, by
the vehicle door 11 being braked or accelerated, this can be
identified via the sensor device 5 and suitable control
electronics. The drive motor 370 can thereupon be switched
off, and the switching device 4 is transferred into its braking
position, and therefore the vehicle door 11 is braked.

[0185] If the vehicle door 11 is electrically closed and, in
the process, an intervention is made manually, by the vehicle
door 11 being braked, the drive motor 370 is switched off
and the switching device 4 is transferred into the braking
position in order to brake the vehicle door 11.

[0186] If, by contrast, the vehicle door 11 is accelerated
manually during the electric closing, this can be identified
via the sensor device 5. The drive motor 370 is thereupon
switched off, and the switching device 4 is transferred into
its freewheeling position in order to permit manual moving
of the vehicle door 11. If the closed position is reached, the
lock locks, and the switching device 4 is transferred into the
braking position. If the vehicle door 11 stops before the
closed position is reached, the switching device 4 is
switched into the braking position in the position reached.
[0187] If, in the case of an excessive sloping position of
the vehicle, the drive device 3 is activated for electrically
adjusting the vehicle door 11, for example counter to the
effect of gravity, a suitable control device can prevent this
(for example if the required adjustment forces would exceed
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the forces which can maximally be transmitted via the
switching device 4 in the coupling position).

[0188] In the exemplary embodiment described above, the
transmission 30 is formed by a two stage planetary gear
transmission. In particular, the transmission 30 has a first
planetary gear stage 32 and a second planetary gear stage 33,
which are each assigned a sun gear 326, 336.

[0189] However, it is also conceivable and possible in
principle to use other transmission designs. In particular, for
example, a single stage planetary gear transmission can be
used.

[0190] An exemplary embodiment of a drive device 3, in
which the transmission 30 is formed by a single stage
planetary gear transmission, is shown in FIGS. 13 to 15. The
transmission 30 here has a single planetary gear stage 32
with planetary gears 321 which are arranged rotatably about
axes of rotation 322 on a carrier element 320 connected to
the shaft 34 for rotation therewith, and are in toothing
engagement with an internal toothing 312 on a ring gear 31.
[0191] The planetary gears 321 mesh with a sun gear 326
which is arranged on a hollow shaft 327. The hollow shaft
327 is arranged in a freely rotating manner on the shaft 34
and forms a spur gear 328 which meshes with a drive worm
371 on a motor shaft 37 driven by a drive motor 370.
[0192] The hollow shaft 324 can preferably be formed
integrally with the sun gear 326, which is molded thereon,
and the spur gear 328. In principle, however, a multi-part
design is also conceivable and possible.

[0193] The ring gear 31 forms the internal toothing 312 for
engagement with the planetary gears 321. The ring gear 31
is mounted rotatably here on the shaft 34 via a bearing
section 318 in the form of a bearing bushing and forms a
brake pot 42 at an axial end facing away from the internal
toothing 312 (said brake pot taking on the function of the
brake pot 42 of the exemplary embodiment according to
FIGS. 2A, 2B to 12). In particular, switching elements 430,
431 (not illustrated in FIGS. 13 to 15) are arranged within
the brake pot 42, which switching elements, driven via an
actuator 40 and a switching transmission 400-406 for
switching the transmission 30, are adjustable between dif-
ferent states.

[0194] With regard to the switching device 4, the exem-
plary embodiment according to FIGS. 13 to 15 is function-
ally identical to the exemplary embodiment described above
in particular with reference to FIGS. 10A-10E and FIGS.
11A-11C, and therefore reference should be made to that
described above.

[0195] The exemplary embodiment according to FIGS. 13
to 15 also additionally has a sensor device 5, the function-
ality is as per the exemplary embodiment described above,
and therefore reference should also be made in this regard in
particular to the above explanations in particular with
respect to FIG. 12.

[0196] Finally, the exemplary embodiment according to
FIGS. 13 to 15 is also functionally identical in respect of the
assembly about the adjustment part 2, in particular in respect
of the operative connection to the cable drum 24 via the
force transmission element 22 in the form of a traction cable,
and therefore reference should also be made in this regard to
the above explanations.

[0197] During operation, as explained above, the switch-
ing device 4 can be switched between different states. In the
coupling state, the switching elements 430, 431 lie on the
inside against the brake pot 42 and thereby hold the ring gear
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31 in a stationary manner with respect to the housing 38. The
ring gear 31 is therefore held in place with respect to the
housing 38 in the coupling state.

[0198] If the drive shaft 37 is now driven via the drive
motor 370 and the drive worm 371 is driven via the drive
shaft, the hollow shaft 327 is rotated via the spur gear 328
attached thereto, as a result of which the sun gear 326 and,
via the latter, the planetary gears 321 are also rotated. The
planetary gears 321 mesh with the ring gear 31 which is held
in place and, via the carrier element 320 which is connected
to the shaft 34 for rotation therewith, transmit the driving
movement in a stepped-down manner to the shaft 34 and, via
the latter, to the cable drum 24.

[0199] By driving of the sun gear 326, the carrier element
320, on which the planetary gears 321 are arranged, is
therefore rotated and, via said carrier element, the shaft 34
and the cable drum 24 which is connected to the shaft 34 for
rotation therewith are driven.

[0200] By contrast, in a freewheeling state, the switching
elements 430, 431 are offset radially inward in such a
manner that the ring gear can rotate (at least very substan-
tially) freely with respect to the housing 38. If the cable
drum 24 and, via the latter, the shaft 34 are rotated by
manual adjustment of the vehicle door 11, the carrier ele-
ment 320 with the planetary gears 321 arranged thereon
rotates together with the shaft 34. This leads to rotation also
of the ring gear 31 without a (significant) transmission of
force to the sun gear 326 occurring. The cable drum 24 is
therefore decoupled from the drive motor 370 and can be
rotated freely in relation to the drive motor 370.

[0201] In particular, manual adjustment of the vehicle
door 11 independently of the drive motor 370 is thereby
possible.

[0202] By contrast, in the braking state, the switching
elements 430, 431 lie in a dragging and therefore braking
manner on the inside against the brake pot 42, and therefore
a movement of the ring gear 31 is braked. If then, for
example, during manual adjustment of the vehicle door 11,
the cable drum 24 and, via the latter, also the shaft 34 are
rotated, although the ring gear 31 is also rotated via the
planetary gears 321, it is braked in the process, and therefore
a braking action is exerted on the vehicle door 11.

[0203] As described above, a defined braking action can
be exerted via the braking state, for example before an end
position is reached. Via the braking state, too rapid a
movement of the vehicle door 11, for example during
slamming of the vehicle door 11, can also be braked.
Furthermore, a braking action can be dimensioned in such a
manner that, when the vehicle door 11 is at a standstill, the
vehicle door 11 is held (releasably) in the position just taken
up until a force exceeding the braking force is exerted
manually on the vehicle door 11, said force leading to
(further) movement of the vehicle door 11.

[0204] Inthis exemplary embodiment, the ring gear 31 can
be of single part or else multi-part design.

[0205] As is apparent from looking at FIGS. 14 and 15
together, the planetary gears 321 are accommodated rotat-
ably axially between two carrier elements 320. A carrier for
the planetary gears 321 is therefore formed by two carrier
elements 320, between which the planetary gears 321 are
arranged.

[0206] The transmission 30 of the exemplary embodiment
according to FIGS. 13 to 15 can also be self-locking. This
can be brought about in particular by engagement of the
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drive worm 371 with the spur gear 328. This self-locking can
lead to the fact that, in the coupling state, the cable drum 24
is held fixedly in the position just taken up, and therefore

securing
[0207]

of the vehicle door 11 is achieved.
In the above-described exemplary embodiments,

the switching device 4 is configured in the manner of a drum
brake. However, it is also conceivable and possible to form
the switching device 4 in the manner of a disk brake, a
multi-disk clutch, a clutch using a magneto-rheological
liquid or the like.

[0208]

In the illustrated exemplary embodiments of the

drive device 3, a plurality of functional components are
integrated in a unified assembly. The drive device 3 thus has
a drive motor 370, a transmission 30 and a switching device
4. This combining of the assemblies into a common device

2 can be
ner.

[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
cable)
[0225]
[0226]
[0227]
[0228]
[0229]
[0230]
[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]
[0239]
[0240]
[0241]
[0242]
[0243]
[0244]
[0245]
[0246]
[0247]
[0248]
[0249]
[0250]
[0251]
[0252]

realized in a space-saving and cost-effective man-

LIST OF REFERENCE SIGNS

1 Vehicle

10 Body

11 Vehicle door

110 Door interior space

111 Door hinge

2 Device

20 Joint

200 Axis of articulation

201 Fastening part

21 Adjustment part (rebound strap)
210, 211 End

212 Fastening device

213 Opening

214 Guide track

215 Running surface

22 Flexible force transmission element (traction

22A, 22B Cable portion

220, 221 End

222, 223 Cable nipple

23 Setting device

230 Slide

231 Clamping element

232 Nipple chamber

24 Cable drum

240 Opening

241 Cable groove

242, 243 Running ring

244, 245 Fastening device (nipple chamber)
25 End stops

3 Drive device

30 Transmission

31 Ring gear

310, 311 Ring gear part

312, 313 Internal toothing
314 External toothing (spur gear)
315 Base part

316 Ring gear housing

318 Bearing section

32, 33 Planetary gear stage
320, 330 Carrier element

321, 331 Planetary gears

322, 332 Axis of rotation

323, 333 Engagement opening
324, 334 Gear chamber
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[0253]
[0254]
[0255]
[0256]
[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]
[0265]
[0266]
[0267)]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287)]
[0288]
[0289]

326, 336 Sun gear

327 Hollow shaft

328 Spur gear

34 Shaft

340 Positive locking element
341 Bearing

36 Spur gear

360 Toothing

37 Motor shaft

370 Drive motor

371 Drive worm

38 Housing

380 Cable drum housing
381 Limb elements

382 Guide element (guide pin)
4 Switching device

40 Actuator

400 Drive worm

401, 402 Pinions

403 Shaft

404 Adjusting element
405 Lever

406 Adjusting element
41 Carrier

42 Brake pot

43 Switching elements
430, 430 Brake shoe
432 Pivot axis

433 Clamping springs

5 Sensor device (angle measuring device)
50 Spur gear

51 Pinion

510 Shaft

52 Gearwheel

53 Sensor

A Offset

L Longitudinal axis
[0290] O Opening direction
[0291] V Adjustment device

1.-31. (canceled)

32. A device for manually and/or electromotively adjust-
ing or securing a first vehicle part and a second vehicle part
relative to each other, comprising

an adjustment part which has a joint for pivotable arrange-

ment on the first vehicle part, wherein the adjustment
part is to be arranged on the first vehicle part in such a
manner that, when the vehicle parts are adjusted rela-
tive to each other, the adjustment part moves relative to
the second vehicle part,

an output element which is to be arranged on the second

vehicle part, is operatively connected to the adjustment
part and is drivable in order to move the adjustment part
relative to the second vehicle part, and

an electromotive drive device for driving the output

element, wherein the drive device has a drive motor and
a transmission coupling the drive motor to the output
element,

wherein the transmission has a switching device which

has a coupling element assigned to a transmission
element of the transmission, and at least one switching
element which is adjustable between a coupling posi-
tion, a braking position and a freewheeling position, for
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acting on the coupling element such that, by means of
the switching device, the transmission is switchable
between

a coupling state in which the drive motor is coupled to the
output element,

a freewheeling state in which the coupling between the
drive motor and the output element is interrupted in
such a manner that the output element is movable
independently of the drive motor, and

a braking state in which the output element is movable
independently of the drive motor, but is braked in the
process.

33. The device as claimed in claim 32, wherein the
transmission element in the coupling position is held in
place relative to a stationary carrier, on which the at least one
switching element is arranged, by blocking contact of the at
least one switching element against the coupling element,

in the braking position is movable in a braked manner
relative to the carrier by braking contact of the at least
one switching element against the coupling element,
and in the freewheeling position is freely movable
relative to the carrier.

34. The device as claimed in claim 32, wherein the
switching device is designed in order

to keep the at least one switching element in contact with
the coupling element with a predefined maximum force
in the coupling position and

with a force which is reduced in relation to the maximum
force in the braking position.

35. The device as claimed in claim 32, wherein the
switching device has an adjusting element, which is con-
nected to an actuator and is drivable via the actuator, for
adjusting the at least one switching element.

36. The device as claimed in claim 32, wherein the
transmission is designed as a planetary gear transmission.

37. The device as claimed in claim 36, wherein the
planetary gear transmission is of single stage design, com-
prising

a housing section,

a planetary gear stage which has a carrier element and at
least one planetary gear arranged on the carrier ele-
ment,

a ring gear which is in toothing engagement with the at
least one planetary gear, and

a drivable drive element,

wherein an adjustment force can be transmitted to the
output element via the planetary gear stage by driving
of the drive element.

38. The device as claimed in claim 37, wherein the
planetary gear stage has a sun gear which is in engagement
with the at least one planetary gear and is connected to the
drive element for rotation therewith.

39. The device as claimed in claim 37, wherein the drive
element is in toothing engagement with a drive worm and is
drivable via the drive worm.

40. The device as claimed in claim 36, wherein the
planetary gear transmission is of two stage design, compris-
ing

a housing section,

a first planetary gear stage which has a first carrier
element and at least one first planetary gear arranged on
the first carrier element,
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a second planetary gear stage which has a second carrier
element and at least one second planetary gear arranged
on the second carrier element,

a first ring gear part which is in toothing engagement with
the at least one first planetary gear,

a second ring gear part which is in toothing engagement
with the at least one second planetary gear, and

a drivable drive element,

wherein an adjustment force can be transmitted to the
output element via the first planetary gear stage and the
second planetary gear stage by driving of the drive
element.

41. The device as claimed in claim 40, wherein the first
ring gear part and the second ring gear part are connected to
each other for conjoint rotation.

42. The device as claimed in claim 40, wherein the first
planetary gear stage has a first sun gear which is in engage-
ment with the at least one first planetary gear, and the second
planetary gear stage has a second sun gear which is in
engagement with the at least one second planetary gear and
is different from the first sun gear, wherein, for transmitting
an adjustment force from the drive element to the output
element, one of the sun gears can be secured relative to the
housing section and the other of the sun gears is connected
to the output element for transmitting the adjustment force.

43. The device as claimed in claim 42, wherein the first
carrier element and the second carrier element are connected
to each other for conjoint rotation.

44. The device as claimed in claim 42, wherein the first
sun gear, the second sun gear and the output element are
arranged on a common shaft which is rotatable about a
longitudinal axis relative to the housing section.

45. The device as claimed in claim 44, wherein at least
one of

the first sun gear and the output element are connected to
the shaft for rotation therewith and

the second sun gear is arranged rotatably on the shaft.

46. The device as claimed in claim 42, wherein the
coupling element is connected to the second sun gear which
realizes the transmission element.

47. The device as claimed in claim 46, wherein the second
sun gear

in the coupling position is held in place by blocking
contact of the at least one switching element against the
coupling element,

in the braking position is movable in a braked manner by
braking contact of the at least one switching element
against the coupling element, and

in the freewheeling position is freely movable.

48. The device as claimed in claim 32, further comprising
a flexible force transmission element which is fastened at a
first end and at a second end to the adjustment part in such
a manner that, during a rotational movement of the output
element, the force transmission element rolls on the output
element and thereby adjusts the output element relative to
the adjustment part.

49. The device as claimed in claim 48, wherein the force
transmission element is formed by a traction cable which is
fastened at a first end and at a second end to the adjustment
element, wherein the output element is formed by a cable
drum which is to be arranged on the second adjustment part,
is rotatable about a longitudinal axis and on which the
traction cable is arranged in such a manner that, when the
first vehicle part and the second vehicle part are adjusted
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relative to each other, the traction cable is wound up with
one portion onto the cable drum and is unwound with
another portion from the cable drum.

50. The device as claimed in claim 49, wherein the cable
drum has at least one fastening device for positive locking
fastening of the traction cable to the cable drum.

51. The device as claimed in claim 49, wherein the cable
drum has a first fastening device, into which a first portion
of the traction cable can be placed in a positive locking
manner, and a second fastening device, into which a second
portion of the traction cable can be placed in a positive
locking manner.



