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(57) ABSTRACT

The invention relates to a vehicle seat with a lower part for
arrangement on a body part of a commercial vehicle and an
upper part for storing a seat part, wherein the vehicle seat has
a longitudinal adjustment device, by means of which the
upper part is displaceable relative to the lower part in the
longitudinal direction and/or width direction of the vehicle
seat, and a rotational adjustment device working indepen-
dently of the longitudinal adjustment device, by means of
which rotational adjustment device at least parts of the upper
part are rotatable relative to the lower part about an axis in
the height direction of the vehicle seat, wherein a virtual
plane is provided, which is arranged intersectingly parallel
to a longitudinal direction and a width direction of the
vehicle seat as well as the longitudinal adjustment device
and the rotational adjustment device, wherein the longitu-
dinal adjustment device and the rotational adjustment device
are designed to be electrically driven.
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VEHICLE SEAT WITH LONGITUDINAL
ADJUSTMENT DEVICE AND WITH
ROTATIONAL ADJUSTMENT DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of German
Patent Application No. 10 2019 123 960.5 filed Sep. 6, 2019,
the entire contents of which are incorporated herein by
reference in its entirety.

FIELD

[0002] The invention relates to a vehicle seat with a lower
part for arrangement on a body part of a commercial vehicle
and an upper part for storing a seat part, wherein the vehicle
seat has a longitudinal adjustment device, by means of
which the upper part is displaceable relative to the lower part
in the longitudinal direction and/or width direction of the
vehicle seat, and a rotational adjustment device working
independently of the longitudinal adjustment device, by
means of which rotational adjustment device at least parts of
the upper part are rotatable relative to the lower part about
an axis in the height direction of the vehicle seat.

BACKGROUND

[0003] Generic vehicle seats with longitudinal adjustment
devices and rotational adjustment devices are already known
from the prior art.

[0004] For example, locking devices of the longitudinal
adjustment devices and/or rotational adjustment devices are
first released manually, whereupon a longitudinal adjust-
ment and/or a rotation of the upper part can take place by a
movement initiated by the occupant of the vehicle seat.
However, such devices are often arranged one above the
other in the height direction of the vehicle seat; thus, the
space requirement for the simultaneous arrangement of
longitudinal adjustment devices and rotational adjustment
devices is often high, at least in the height direction of the
vehicle seat.

[0005] In addition, the driver sometimes finds it trouble-
some to adjust the seat using their own strength. In addition,
precise manual adjustment is only possible with difficulty.
[0006] Electric drives are also known as part of longitu-
dinal adjustment devices and rotational adjustment devices.
However, these often also have a large space requirement
and are often arranged in a space-consuming manner within
the vehicle seat.

SUMMARY

[0007] It is therefore an object of the present invention to
develop a vehicle seat with a longitudinal adjustment device
and a rotational adjustment device, which has a compact
design and high accuracy with regard to the adjustment
required.

[0008] The object of the invention is solved by a vehicle
seat with a lower part for arrangement on a body part of a
commercial vehicle and an upper part for storing a seat part,
in which case the vehicle seat has a longitudinal adjustment
device, by means of which the upper part is displaceable
relative to the lower part in the longitudinal direction and/or
width direction of the vehicle seat, and a rotational adjust-
ment device working independently of the longitudinal
adjustment device, by means of which rotational adjustment
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device at least parts of the upper part are rotatable relative
to the lower part about an axis in the height direction of the
vehicle seat. According to the invention, a virtual plane is
provided, which is arranged intersectingly parallel to a
longitudinal direction and a width direction of the vehicle
seat as well as the longitudinal adjustment device and the
rotational adjustment device, in which case the longitudinal
adjustment device and the rotational adjustment device are
designed to be electrically driven.

[0009] The longitudinal adjustment device and the rota-
tional adjustment device are thus arranged at least partially
overlapping in the height direction of the vehicle seat. This
greatly reduces the installation space required. In addition,
both devices are electrically driven, which eliminates the
effort for the seat occupant and increases the accuracy of the
desired adjustment.

[0010] The longitudinal adjustment device and/or the rota-
tional adjustment device are preferably designed to be
self-retaining. This can be easily achieved using the electric
drive.

[0011] The vehicle seat preferably comprises a vertical
suspension device, by means of which the seat part is
resiliently mounted. The longitudinal adjustment device and
the rotational adjustment device are preferably arranged
below the vertical suspension device or above the vertical
suspension device. For example, the longitudinal adjustment
device and the rotational adjustment device are arranged
between the vertical suspension device and the seat part.

[0012] The longitudinal adjustment device and/or the rota-
tional adjustment device can be activated manually, for
example by the driver actuating a release element (control
button) on an operating device. In addition, it is possible for
the longitudinal adjustment device and/or the rotational
adjustment device to be activated automatically. To this end,
it is conceivable that a control system of the vehicle is able
to carry out driver recognition and subsequently undertake
the preferred settings with regard to longitudinal adjustment
and/or rotational adjustment of the recognized driver
(“memory function”). For example, when the vehicle is
activated, the detection takes place via the detection of the
key which can be assigned to a specific driver. Alternatively,
it is possible for the driver to identify themselves to the
vehicle; for example, as “driver 17 they can press a specific
key or select their name (“driver 1”) from a menu.

[0013] The longitudinal adjustment device and the rota-
tional adjustment device work mechanically and electrically
independently of one another. Nevertheless, they can pref-
erably be activated and/or deactivated at the same time, i.e.
simultaneously.

[0014] In order to further reduce the space requirement, it
is preferred if a first height extension of the longitudinal
adjustment device has a first upper boundary and a first
lower boundary in the height direction of the vehicle seat, in
which case a second height extension of the rotational
adjustment device or of parts of the rotational adjustment
device has a second upper boundary and a second lower
boundary in the height direction of the vehicle seat, whereby,
viewed in each case in the height direction of the vehicle
seat, the first upper boundary is arranged level with or above
the second upper boundary and/or the first lower boundary
is arranged level with or below the second lower boundary.
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[0015] The rotational adjustment device is therefore pref-
erably arranged partially or completely between the two
boundaries of the longitudinal adjustment device in the
height direction.

[0016] The first upper boundary and/or the first lower
boundary is preferably formed by means of a first electric
motor, which is described in more detail below.

[0017] It is further preferred if a first longitudinal exten-
sion of the longitudinal adjustment device has a first front
boundary and a first rear boundary in the longitudinal
direction of the vehicle seat, in which case a second longi-
tudinal extension of the rotational adjustment device or of
parts of the rotational adjustment device has a second front
boundary and a second rear boundary in the longitudinal
direction of the vehicle seat, whereby, viewed in each case
in the longitudinal direction of the vehicle seat, the first front
boundary is arranged level with or in front of the second
front boundary and/or the first rear boundary is arranged
level with or behind the second rear boundary.

[0018] The rotational adjustment device is therefore pref-
erably arranged partially or completely between the two
boundaries of the longitudinal adjustment device in the
longitudinal direction.

[0019] Itis moreover preferred if a first width extension of
the longitudinal adjustment device has a first left boundary
and a first right boundary in the width direction of the
vehicle seat, in which case a second width extension of the
rotational adjustment device, or of parts of the rotational
adjustment device, has a second left boundary and a second
right boundary in the width direction of the vehicle seat,
whereby, viewed in each case in the width direction of the
vehicle seat, the first left boundary is arranged level with or
to the left of the second left boundary, and/or the first right
boundary is arranged level with or to the right of the second
right boundary.

[0020] The rotational adjustment device is therefore pref-
erably partially or completely arranged between the two
boundaries of the longitudinal adjustment device in the
width direction.

[0021] As will be explained below, the longitudinal adjust-
ment device has, for example, rails (usually two pairs of
rails, each comprising a guide rail and a slide rail in
engagement therewith) for guiding the longitudinal adjust-
ment, said rails often being purchased parts which, in terms
of'the mechanical design thereof, are already well adapted to
the forces and moments occurring when a vehicle seat is
used. However, this also means that the construction of the
rails, and thus the boundaries of the installation space
required for the longitudinal adjustment device, cannot be
changed significantly, at least with respect to the rails.
According to the above preferred features, the rotational
adjustment device is therefore advantageously fitted into the
remaining space in such a way that no installation space
boundaries of the longitudinal adjustment device that are
already present and necessary are exceeded.

[0022] The compact construction can further be advanta-
geously supported if the longitudinal adjustment device has
a first electric motor for displacing the upper part relative to
the lower part in the longitudinal direction and/or width
direction of the vehicle seat, and the rotational adjustment
device has a second electric motor for rotating the upper part
relative to the lower part about the axis in the height
direction of the vehicle seat, and if a first drive axle of the
first electric motor and a second drive axle of the second
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electric motor are arranged parallel to one another, and/or
parallel to the longitudinal direction or to the width direction
of the vehicle seat.

[0023] This increases the probability that the installation
space for both electric motors does not overlap. The first
drive axle of the first electric motor is advantageously
arranged perpendicular to the longitudinal extension of the
slide and guide rails. Mechanical connection of the first
electric motor to the slide rails is thus simplified.

[0024] It is further preferred that the first electric motor be
connected to a rear end of the upper part, and the second
electric motor be connected to a front end of the upper part.
The relatively installation-space-intensive electric drives are
therefore preferably arranged spatially separated from one
another and/or arranged as far apart from one another as
possible. This also makes it possible to ensure that the heat
generated by the motors can be dissipated more quickly and
that one electric motor not be additionally heated by the
other electric motor.

[0025] It is moreover preferred if the longitudinal adjust-
ment device comprises two rail units arranged in the longi-
tudinal direction and/or width direction, each with a guide
rail and a slide rail, in which case the guide rails are each
connected to the lower part, and the slide rails are each
connected to the upper part. In this case, by means of the first
electric motor, which is arranged between the two rail units
and is interactively connected to each of the slide rails via a
respective gear unit, the slide rail is preferably displaceable
in each case relative to the guide rail.

[0026] In this case, it is provided, for example, that each
of the gear units comprises the following: a shaft aligned
with the first drive axle of the first electric motor and
operatively connected thereto, and a worm gear unit which
is operatively connected on a first side to the shaft and, on
a second side, to a spindle element arranged within one of
the slide rails, wherein the spindle element is operatively
connected to a driver element rigidly connected to one of the
guide rails.

[0027] The shaft is preferably designed in each case to be
flexible such that, by means of its flexibility, it can com-
pensate for positional tolerances (positional deviations)
between the drive axle of the electric motor and an axis of
a first worm wheel, which is arranged on the first side of the
worm gear unit.

[0028] The first electric motor, the shaft, the worm gear
unit, and the slide rail thus move along when there is a
longitudinal adjustment of the upper part relative to the
lower part. The guide rail and the driver element, on the
other hand, advantageously do not move along when there
is a longitudinal adjustment of the upper part relative to the
lower part.

[0029] In general, it is advantageous if the rotational
adjustment device be designed without a connection to the
lower part and/or contactlessly to the lower part, in order not
to hinder the desired relative rotation.

[0030] An advantageous configuration of the rotational
adjustment device provides for the latter to have a primary
gear unit, which is mechanically operatively connected on
the drive side to the second electric motor and, on the output
side, to a secondary gear unit, in which case the secondary
gear unit is arranged mechanically operatively connected to
a rotary plate unit of the rotational adjustment device which
is rotatably mounted with respect to the lower part and
rigidly connected to the upper part.
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[0031] In this case, the primary gear unit comprises, for
example, a worm gear unit, which preferably comprises a
first and a second worm wheel. In this case, the first worm
wheel is preferably rigidly connected to the second drive
axle of the second electric motor. The second worm wheel
is in engagement with the first worm wheel. The central axis
of the second worm wheel is preferably arranged perpen-
dicular to the central axis of the first worm wheel and/or
parallel to the height direction of the vehicle seat.

[0032] In this case, the secondary gear unit advanta-
geously comprises a self-contained ribbon-shaped force
transmission means which interacts with a circumference of
the rotary plate unit and which can be conveyed in the
direction of its circumference by means of the second
electric motor.

[0033] The ribbon-shaped force transmission means is
preferably in engagement with the second worm wheel, such
that a rotation of the drive axle of the second electric motor
is transmitted via the first worm wheel and the second worm
wheel into a rotation of the ribbon-shaped force transmission
means. For example, for this purpose the second worm
wheel is provided with two adjacent functional areas along
its central axis, wherein the first functional area has helical
teeth and is in engagement with the first worm wheel, and
wherein the second functional area is designed to interact
with the ribbon-shaped force transmission means. Examples
of the second functional area are described in more detail
below.

[0034] In the context of the present invention, the term
“ribbon-shaped” is understood to be an element, the cross-
sectional dimensions of which are small compared to its
length. The ribbon-shaped element is preferably designed to
be closed in terms of its length.

[0035] For example, the rotary plate unit is designed as a
chain wheel, and the ribbon-shaped force transmission
means is designed as a chain element. According to this
variant, a positive interaction between the rotary plate unit
and the ribbon-shaped force transmission means is thus
formed. Thus, the second functional area of the second
worm wheel is also preferably configured in this case as a
chain wheel.

[0036] A further variant, according to which a non-posi-
tive interaction between the rotary plate unit and the ribbon-
shaped force transmission means is designed, provides for
the rotary plate unit to be designed as a pulley element and
the ribbon-shaped force transmission means to be designed
as a belt element. For example, the ribbon-shaped force
transmission means is designed as a V-belt or as a poly-V
belt, and the rotary plate unit as a pulley is designed
accordingly to be complementary thereto. Thus, the second
functional area of the second worm wheel is also preferably
designed in this case as a pulley that is designed accordingly
to be complementary to the ribbon-shaped force transmis-
sion means.

[0037] Preferably, the rotational adjustment device further
comprises a crown roller bearing unit, which is arranged
above the rotary plate unit in the height direction of the
vehicle seat. Said crown roller bearing unit preferably com-
prises an upper cage plate and a lower cage plate, between
which roller bearing bodies, for example balls, are arranged.
[0038] The upper cage plate is, for example, part of a first
cover plate which closes off the rotational adjustment device
upwardly in the height direction. The first cover plate is
preferably rigidly connected to the rotary plate unit, such
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that rotation of the rotary plate unit is transferred into
rotation of the first cover plate; this is preferably done at a
transmission ratio of 1:1.

[0039] The lower cage plate is, for example, part of a
second cover plate, which is arranged below the first cover
plate in the height direction. The second cover plate is
preferably designed free of mechanical connection to the
rotary plate unit, such that rotation of the rotary plate unit is
not transferred into rotation of the second cover plate.
[0040] In this respect, preferably only parts of the upper
part are mounted so as to rotate relative to the lower part by
means of the rotational adjustment device. The following are
preferably mounted so as to rotate by means of the rotational
adjustment device: the upper cover plate, the rotary plate
unit, and parts which are arranged, for example, above the
upper cover plate in the height direction and which, for
example, form the actual seat part with a seat surface and/or
backrest. The following are preferably mounted so as not to
rotate by means of the rotational adjustment device: the
longitudinal adjustment device, the lower cover plate, the
primary gear unit, the second electric motor, and/or the
secondary gear unit.

[0041] The parts of the rotational adjustment device which
meet the above conditions with regard to the upper, lower,
left, right, front, and/or rear boundaries are to be understood
in particular to mean the following parts individually or in
any combination: the primary gear unit, the second electric
motor, the secondary gear unit, and/or the rotary plate unit.
[0042] The rotational adjustment device preferably com-
prises a tensioning unit, by means of which pre-tensioning
of the ribbon-shaped force transmission means can be
adjusted.

[0043] For example, the tensioning unit comprises an
element which is in engagement with the ribbon-shaped
force transmission means and the position of which along a
guide track can be adjusted. The element is preferably
designed as a disc or as a chain wheel. The guide track is
preferably formed in a plane which is arranged perpendicu-
lar to the height direction of the vehicle seat and/or to the
central axis of the second worm wheel. For example, the
guide track is provided in the form of a recess in a housing
plate. A bearing seat for the second drive motor is preferably
also formed by means of this housing plate.

[0044] It should be noted that, in the context of the present
invention, the positional information (for example, front,
rear, top, bottom, left, right, etc.) and directional information
(height direction, longitudinal direction, width direction) are
always defined in relation to the vehicle seat. Global influ-
ences, such as a downward slope of a vehicle comprising the
vehicle seat and a resulting deflection of the vehicle seat are,
on the contrary, not relevant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] Further advantages, objects, and characteristics of
the present invention are explained based on the attached
drawings and the following description, in which a vehicle
seat is represented and described by way of example with
differently formed guide devices.

[0046] The drawings show:

[0047] FIG. 1a a perspective view of parts of a vehicle seat
according to the invention with a longitudinal adjustment
device and a rotational adjustment device;

[0048] FIG. 15 the view of FIG. 1a without upper cover
elements;



US 2021/0070197 Al

[0049] FIG. 1c the view of FIG. 1a with additional hidden
elements;

[0050] FIG. 1d the view of FIG. 1a with additional hidden
elements;

[0051] FIG. 1e a plan view of parts of the vehicle seat
according to the invention according to FIG. 1;

[0052] FIGS. 1f; 1g cross-sectional views of FIG. le;
[0053] FIGS. 24, 2b, 2¢ the view of FIG. 1e in different
rotational states of the rotational adjustment device;
[0054] FIG. 2d a further perspective view of parts of the
vehicle seat according to the invention as per FIG. 1q;
[0055] FIG. 2¢ a detail view of the view according to
section A' of FIG. 2d,

[0056] FIG. 3a an exploded perspective view of the lon-
gitudinal adjustment device;

[0057] FIG. 3b a side view of parts of the vehicle seat
according to the invention as per FIG. 1la in different
translational states of the longitudinal adjustment device;

[0058] FIG. 3¢ a plan view of the longitudinal adjustment
device;

[0059] FIGS. 3d, 3e cross-sectional views of FIG. 3¢;
[0060] FIG. 4 a greatly simplified depiction of a vehicle

seat according to the invention.

DETAILED DESCRIPTION

[0061] It should be mentioned that, for the sake of clarity,
some components are not depicted in some of the figures.
Thus, FIGS. 1a, 15, 1c, 14, 1e, 1f, 1g, 2a, 2b, 2¢, 2d, 2e, 3a,
3b, 3¢, 3d, and 3e only show parts of a vehicle seat 1
according to the invention.

[0062] Moreover, the drawings are each provided with a
Cartesian coordinate system, which has the three axes 1x
(longitudinal direction of the vehicle seat 1 from front to
rear, corresponding to the direction of the arrow), 1y (width
direction of the vehicle seat 1 from left to right, correspond-
ing to the direction of the arrow), and 1z (height direction of
the vehicle seat 1 from bottom to top corresponding to the
direction of the arrow).

[0063] FIG. 4 schematically shows a vehicle seat 1 with a
lower part 3 for arrangement on a body part 8 of a com-
mercial vehicle V and an upper part 4 for storing a seat part
5. The vehicle seat 1 comprises a longitudinal adjustment
device, not shown in FIG. 4 (see longitudinal adjustment
device 10 in the remaining figures), by means of which the
upper part 4 is displaceable relative to the lower part 3 in the
longitudinal direction 1x and/or width direction 1y of the
vehicle seat 1, and a rotational adjustment device working
independently of the longitudinal adjustment device and not
shown in FIG. 4 (see rotational adjustment device 20 in the
remaining figures), by means of which rotational adjustment
device at least parts of the upper part 4 are rotatable relative
to the lower part 3 about an axis A in the height direction 1z
of the vehicle seat 1.

[0064] Furthermore, a virtual plane E is provided (refer to
FIG. 1g), which is arranged intersectingly parallel to a
longitudinal direction 1x and a width direction 1y of the
vehicle seat 1 as well as the longitudinal adjustment device
10 and the rotational adjustment device 20, in which case the
longitudinal adjustment device 10 and the rotational adjust-
ment device 20 are designed to be electrically driven.
[0065] The longitudinal adjustment device 10 and the
rotational adjustment device 20 are thus arranged at least
partially overlapping in the height direction 1x of the vehicle
seat 1.
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[0066] FIG. 1 further shows that a first height extension
10z of the longitudinal adjustment device 10 has a first upper
boundary 10z1 and a first lower boundary 1022 in the height
direction 1z of the vehicle seat 1, and that a second height
extension 20z of parts of the rotational adjustment device 20
has a second upper boundary 20z1 and a second lower
boundary 2022 in the height direction 1z of the vehicle seat
1, whereby, viewed in each case in the height direction 1z of
the vehicle seat 1, the first upper boundary 1021 is arranged
above the second upper boundary 20z1, and the first lower
boundary 1022 is arranged below the second lower boundary
2022.

[0067] In the present case, the rotational adjustment
device 20 is therefore partially arranged between the two
boundaries 1021, 1022 of the longitudinal adjustment device
10 in the height direction 1z.

[0068] In the present case, the first upper boundary 10z1
and the first lower boundary 10z2 are formed by means of
a first electric motor 16. In the present case, the second upper
boundary 20z1 and the second lower boundary 20z2 are
formed by means of a second electric motor 26. Further
elements of the rotational adjustment device 20, which are
optionally arranged above the first upper boundary 10z1, are
not shown.

[0069] FIG. 3¢ further shows that a first longitudinal
extension 10x of the longitudinal adjustment device 10 has
a first front boundary 10x1 and a first rear boundary 10x2 in
the longitudinal direction 1x of the vehicle seat 1, in which
case a second longitudinal extension 20x of parts of the
rotational adjustment device 20 has a second front boundary
20x1 and a second rear boundary 20x2 in the longitudinal
direction 1x of the vehicle seat 1, whereby, viewed in each
case in the longitudinal direction 1x of the vehicle seat 1, the
first front boundary 10x1 is arranged in front of the second
front boundary 20x1, and the first rear boundary 10x2 is
arranged behind the second rear boundary 20x2.

[0070] In the present case, the rotational adjustment
device 20 is therefore partially arranged between the two
boundaries 10x1, 10x2 of the longitudinal adjustment device
10 in the longitudinal direction 1x.

[0071] In the present case, the first front boundary 10x1 is
formed by means of the two rail units 30, and the first rear
boundary 10x2 is formed by means of the first electric motor
16. In the present case, the second front boundary 20x1 is
formed by means of the second electric motor 26, and the
second rear boundary 20x2 is formed by means of a ribbon-
shaped force transmission means 281. Further elements of
the rotational adjustment device 20, which are optionally
arranged outside a region between the first front boundary
10x1 and the first rear boundary 10x2, are not shown.

[0072] FIG. 3¢ furthermore shows that a first width exten-
sion 10y of the longitudinal adjustment device 10 has a first
left boundary 10y1 and a first right boundary 1032 in the
width direction 1y of the vehicle seat 1, in which case a
second width extension 20y of the rotational adjustment
device 20 has a second left boundary 20y1 and a second right
boundary 202 in the width direction 1y of the vehicle seat
1, whereby, viewed in each case in the width direction 1y of
the vehicle seat 1, the first left boundary 10y1 is arranged to
the left of the second left boundary 20y1, and the first right
boundary 10y2 is arranged to the right of the second right
boundary 20y2.
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[0073] In the present case, the rotational adjustment
device 20 is therefore completely arranged between the two
boundaries 1031, 1032 of the longitudinal adjustment device
10 in the width direction 1.

[0074] In the present case, the first left boundary 10y1 is
formed by means of the left rails 30 and the first right
boundary 10y2 is formed by means of the right rails 30. In
the present case, the second left boundary 20y1 is formed by
means of the ribbon-shaped force transmission means 281,
and the second right boundary 20y2 is formed by means of
a primary gear unit 27.

[0075] In the present case, the longitudinal adjustment
device 10 comprises a first electric motor 16 for displacing
the upper part 4 relative to the lower part 3 in the longitu-
dinal direction 1x of the vehicle seat 1, and the rotational
adjustment device 20 comprises a second electric motor 26
for rotating the upper part 4 relative to the lower part 3 about
the axis A in the height direction 1z of the vehicle seat 1,
wherein a first drive axle 161 of the first electric motor 16
and a second drive axle 261 of the second electric motor 26
are arranged parallel to one another and/or parallel to the
width direction 1y of the vehicle seat 1 (see FIG. 3¢).

[0076] The installation space for both electric motors 16,
26, and both the electric motors 16, 26 themselves, are thus
arranged spaced apart from one another in the present case.
In the present case, the first drive axle 161 of the first electric
motor 16 is arranged perpendicular to the longitudinal
extension of the slide rails 32 and the guide rails 31.
Mechanical connection of the first electric motor 16 to the
slide rails 32 is thus simplified.

[0077] FIG. 3¢ also shows that the first electric motor 16
is connected to a rear end 42 of the upper part 4, and the
second electric motor 26 is connected to a front end 41 of the
upper part 4. The relatively installation-space-intensive elec-
tric motors 16, 26 are therefore arranged spatially separated
from one another and, furthermore, as far apart from one
another as possible.

[0078] FIG. 3d in particular also shows that the longitu-
dinal adjustment device 10 comprises two rail units 30
arranged in the longitudinal direction 1x and/or width direc-
tion 1y, each with a guide rail 31 and a slide rail 32, in which
case the guide rails 31 are each connected to the lower part
3, and the slide rails 32 are each connected to the upper part
4. FIG. 3¢ also shows that, in the present case, by means of
the first electric motor 16, which is arranged between the
two rail units 30 and is interactively connected to each of the
slide rails 32 via a respective gear unit 12, the slide rail 32
is displaceable in each case relative to the guide rail 31.

[0079] FIG. 35 shows, respectively, different states with
respect to a longitudinal adjustment of the slide rail 32
relative to the guide rail 31 in the longitudinal direction 1x:
from top to bottom, a rear maximum state, a central state,
and a front maximum state.

[0080] In this case, FIGS. 3¢, 3d, and 3e show that each of
the gear units 12 comprises the following in the present case:
a shaft 121 aligned with the first drive axle 161 of the first
electric motor 16 and operatively connected thereto, and a
worm gear unit 122 which is operatively connected on a first
side to the shaft 121 and, on a second side, to a spindle
element 123 arranged within one of the slide rails 32, in
which case the spindle element 123 is operatively connected
to a driver element 124 rigidly connected to one of the guide
rails 31.
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[0081] In general, itis provided in the present case that the
rotational adjustment device 20 is designed free of a con-
nection to the lower part 3 and without contact to the lower
part 3.

[0082] In the present case, FIG. 1d shows, in particular,
that the rotational adjustment device 20 has a primary gear
unit 27, which is operatively connected on the drive side to
the second electric motor 26 and on the output side to a
secondary gear unit 28 of the rotational adjustment device
20, in which case the secondary gear unit 28 is arranged
operatively connected to a rotary plate unit 29 of the
rotational adjustment device 20 which is rotatably mounted
with respect to the lower part 3 and rigidly connected to the
upper part 4.

[0083] Details of the primary gear unit 27 are not shown.
In the present case, the primary gear unit 27 comprises a
worm gear unit, which comprises a first and a second worm
wheel. In this case, the first worm wheel is rigidly connected
to the second drive axle 261 of the second electric motor 26.
The second worm wheel is in engagement with the first
worm wheel, wherein the central axis of the second worm
wheel is arranged perpendicular to the central axis of the first
worm wheel and parallel to the height direction 1z of the
vehicle seat 1.

[0084] In the present case, the secondary gear unit 28
comprises a self-contained ribbon-shaped force transmission
means 281 which interacts with a circumference 291 of the
rotary plate unit 29 and which can be conveyed in the
direction of its circumference 2811 by means of the second
electric motor 26.

[0085] In the present case, the ribbon-shaped force trans-
mission means 281 is in engagement with the second worm
wheel, not shown, such that a rotation of the drive axle 261
of the second electric motor 26 is transmitted via the first
worm wheel and the second worm wheel into a rotation of
the ribbon-shaped force transmission means 281 and into a
rotation of the rotary plate unit 29. In the present case, for
this purpose, the second worm wheel is provided with two
adjacent functional areas along its central axis, wherein the
first functional area has helical teeth and is in engagement
with the first worm wheel, and wherein the second func-
tional area is designed to interact with the ribbon-shaped
force transmission means 281.

[0086] In the present case, the ribbon-shaped force trans-
mission means 281 is an element, the cross-sectional dimen-
sions of which are small compared to its length. In the
present case, it is designed to be closed in terms of its length.
[0087] In the present case, the rotary plate unit 29 is
designed as a chain wheel, and the ribbon-shaped force
transmission means 281 is designed as a chain element or a
chain.

[0088] According to this variant, a positive-locking inter-
action between the rotary plate unit 29 and the ribbon-
shaped force transmission means 281 is thus formed. Thus,
in the present case, the second functional area of the second
worm wheel is also designed in this case as a chain wheel.
[0089] In the present case, the rotational adjustment
device 20 further comprises a crown roller bearing unit 50
(refer in particular FIG. 1f), which is arranged above the
rotary plate unit 29 in the height direction 1z of the vehicle
seat 1. Said crown roller bearing unit preferably comprises
an upper cage plate 51 and a lower cage plate 52, between
which roller bearing bodies 53, for example balls, are
arranged.
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[0090] In the present case, the upper cage plate 51 is part
of a first cover plate 61 which closes off the rotational
adjustment device 20 upwardly in the height direction 1z
(refer to FIG. 1e). In the present case, the first cover plate 61
is rigidly connected to the rotary plate unit 29 such that a
rotation of the rotary plate unit 29 is transferred into a
rotation of the first cover plate 61 at the transmission ratio
of 1:1. FIGS. 2a, 2b, and 2c¢ here show different states of
rotation of the first cover plate 61.

[0091] In the present case, the lower cage plate 52 is part
of'a second cover plate 62, which is arranged below the first
cover plate 61 in the height direction 1z. In the present case,
the second cover plate 62 is designed, apart from the roller
bearing by means of the balls 53, free of mechanical
connection to the rotary plate unit 29, such that a rotation of
the rotary plate unit 29 is not transferred into a rotation of the
second cover plate 62.

[0092] Inthe present case, the following are mounted so as
to rotate by means of the rotational adjustment device 20: the
upper cover plate 61, the rotary plate unit 29, and parts
which are not shown and are arranged, for example, above
the upper cover plate 61 in the height direction 1z and which,
for example, form the actual seat part 5 with seat surface
and/or backrest. In the present case, the following are
preferably mounted so as not to rotate by means of the
rotational adjustment device 20: the longitudinal adjustment
device 10, the lower cover plate 62, the primary gear unit 27,
and the second electric motor 26.

[0093] In the present case, the parts of the rotational
adjustment device 20 which meet the above conditions with
regard to the upper 1021, 2021, lower 1022, 2022, left 101,
20y1, right 10y2, 202, front 10x1, 20x1, and rear 10x2, 20x2
boundaries are to be understood in particular to mean the
following parts individually or in any combination: the
primary gear unit 27, the second electric motor 26, the
secondary gear unit 28, and the rotary plate unit 29.

[0094] In the present case, the rotational adjustment
device 20 comprises a tensioning unit 70, by means of which
a pre-tensioning of the ribbon-shaped force transmission
means 281 can be adjusted (refer in particular to FIGS. 2d
and 2e, each of which shows a view of the combined
longitudinal adjustment device 10 and rotational adjustment
device 20 from below). In the present case, the tensioning
unit 70 comprises an element 71 which is in engagement
with the ribbon-shaped force transmission means 281 and
the position of which can be adjusted along a guide track 72.
In the present case, the element 71 is designed as a chain
wheel. In the present case, the guide track 72 is formed in a
plane which is arranged perpendicular to the central axis of
the second worm wheel (not shown), and thus perpendicular
to the height direction 1z. In the present case, the guide track
72 is provided in the form of a recess 73 in a housing plate
74. In the present case, a bearing seat for the second electric
motor 26 is also formed by means of this housing plate 74.

[0095] It is understood that the embodiments explained
above are merely a first configuration of the vehicle seat
according to the invention. In this respect, the configuration
of the invention is not limited to these embodiments.

[0096] All features disclosed in the application documents
are claimed as being essential to the invention, provided they
are, individually or in combination, novel over the prior art.
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LIST OF REFERENCE SIGNS

[0097] 1 Vehicle seat

[0098] 1x Longitudinal direction
[0099] 1y Width direction

[0100] 1z Height direction

[0101] 3 Lower part

[0102] 4 Upper part

[0103] 5 Seat part

[0104] 8 Body part

[0105] 10 Longitudinal adjustment device
[0106] 12 Gear unit

[0107] 16, 26 Electric motor

[0108] 20 Rotational adjustment device
[0109] 27 Primary gear unit

[0110] 28 Secondary gear unit
[0111] 29 Rotary plate unit

[0112] 30 Rail unit

[0113] 31 Guide rail

[0114] 32 Slide rail

[0115] 41, 42 End

[0116] 50 Crown roller bearing unit
[0117] 51, 52 Cage plate

[0118] 61, 62 Cover plate

[0119] 70 Tensioning unit

[0120] 121 Shaft

[0121] 122 Worm gear unit

[0122] 123 Spindle element

[0123] 124 Driver element

[0124] 161, 261 Drive axle

[0125] 281 Ribbon-shaped force transmission means
[0126] 291, 2811 Circumference
[0127] A Axis

[0128] E Plane

[0129] V Commercial vehicle

What is claimed is:

1. A vehicle seat comprising: a lower part for arrangement
on a body part of a commercial vehicle and an upper part for
storing a seat part, wherein the vehicle seat has a longitu-
dinal adjustment device, by means of which the upper part
is displaceable relative to the lower part in at least one of the
longitudinal direction and a width direction of the vehicle
seat, and a rotational adjustment device working indepen-
dently of the longitudinal adjustment device, by means of
which rotational adjustment device at least parts of the upper
part are rotatable relative to the lower part about an axis in
the height direction of the vehicle seat , wherein

a virtual plane is provided, which is arranged intersect-

ingly parallel to a longitudinal direction and a width
direction of the vehicle seat as well as the longitudinal
adjustment device and the rotational adjustment device,
wherein the longitudinal adjustment device and the
rotational adjustment device are designed to be elec-
trically driven.

2. The vehicle seat according to claim 1, wherein a first
height extension of the longitudinal adjustment device has a
first upper boundary and a first lower boundary in the height
direction of the vehicle seat, wherein a second height
extension of the rotational adjustment device has a second
upper boundary and a second lower boundary in the height
direction of the vehicle seat, wherein, viewed in each case in
the height direction of the vehicle seat, the first upper
boundary is arranged level with or above the second upper
boundary, and/or the first lower boundary is arranged level
with or below the second lower boundary.
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3. The vehicle seat according to claim 1, wherein a first
longitudinal extension of the longitudinal adjustment device
has a first front boundary and a first rear boundary in the
longitudinal direction of the vehicle seat, wherein a second
longitudinal extension of the rotational adjustment device
has a second front boundary and a second rear boundary in
the longitudinal direction of the vehicle seat, wherein,
viewed in each case in the longitudinal direction of the
vehicle seat, the first front boundary is arranged level with
or in front of the second front boundary, and/or the first rear
boundary is arranged level with or behind the second rear
boundary.

4. The vehicle seat according to claim 1, wherein a first
width extension of the longitudinal adjustment device has a
first left boundary and a first right boundary in the width
direction of the vehicle seat, wherein a second width exten-
sion of the rotational adjustment device has a second left
boundary and a second right boundary in the width direction
of the vehicle seat, wherein, viewed in each case in the width
direction of the vehicle seat, the first left boundary is
arranged level with or to the left of the second left boundary,
and/or the first right boundary is arranged level with or to the
right of the second right boundary.

5. The vehicle seat according to claim 1, wherein the
longitudinal adjustment device has a first electric motor for
displacing the upper part relative to the lower part in the
longitudinal direction and/or width direction of the vehicle
seat, and the rotational adjustment device has a second
electric motor for rotating the upper part relative to the lower
part about the axis in the height direction of the vehicle seat,
wherein a first drive axle of the first electric motor and a
second drive axle of the second electric motor are arranged
parallel to one another, and/or parallel to the longitudinal
direction, or to the width direction of the vehicle seat.

6. The vehicle seat according to claim 5, wherein the first
electric motor is connected to a rear end of the upper part,
and the second electric motor is connected to a front end of
the upper part.
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7. The vehicle seat according to claim 1, wherein the
longitudinal adjustment device comprises two rail units
arranged in the longitudinal direction and/or width direction,
each with a guide rail and a slide rail, wherein the guide rails
are each connected to the lower part, and the slide rails are
each connected to the upper part, wherein, by means of the
first electric motor, which is arranged between the two rail
units and is interactively connected to each of the slide rails
via a respective gear unit, the slide rail is displaceable in
each case relative to the guide rail.

8. The vehicle seat according to claim 7, wherein each of
the gear units comprises:

a shaft aligned with the first drive axle of the first electric
motor and operatively connected thereto, a worm gear
unit which is operatively connected on a first side to the
shaft and, on a second side, to a spindle element
arranged within one of the slide rails, wherein the
spindle element is operatively connected to a driver
element rigidly connected to one of the guide rails.

9. The vehicle seat according to claim 1, wherein the
rotational adjustment device is designed free of a connection
to the lower part.

10. The vehicle seat according to claim 1, wherein the
rotational adjustment device has a primary gear unit, which
is mechanically operatively connected on the drive side to
the second electric motor and, on the output side, to a
secondary gear unit, wherein the secondary gear unit is
arranged to be mechanically operatively connected to a
rotary plate unit of the rotational adjustment device which is
rotatably mounted with respect to the lower part and rigidly
connected to the upper part, wherein the secondary gear unit
comprises a self-contained ribbon-shaped force transmission
means, which interacts with a circumference of the rotary
plate unit, and which can be conveyed in the direction of its
circumference by means of the second electric motor.
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