US 20220363164A1

a2y Patent Application Publication (o) Pub. No.: US 2022/0363164 Al

a9y United States

Stanic

43) Pub. Date: Nov. 17, 2022

(54) GEARING ARRANGEMENT FOR A SPINDLE
DRIVE ARRANGEMENT, SPINDLE DRIVE
ARRANGEMENT, AND VEHICLE SEAT

(71) Applicant: ADIENT US LLC, Plymouth, MI (US)
(72) Inventor: Ivica Stanic, Dormagen (DE)

(73) Assignee: ADIENT US LLC, Plymouth, MI (US)
(21) Appl. No.: 17/761,234

(22) PCT Filed: Oct. 26, 2020

(86) PCT No.: PCT/EP2020/079985
§ 371 (e)(D),
(2) Date: Mar. 17, 2022
(30) Foreign Application Priority Data
Nov. 1, 2019  (DE) .coevvvrnenn 10 2019 216 902.3
Mar. 24, 2020  (DE) .cccceevveevnncee 10 2020 108 069.7

Publication Classification

(51) Int. CL
B6ON /16 (2006.01)
B6ON 2/02 (2006.01)
(52) US.CL
CPC ... B6ON 2/166 (2013.01); B6ON 2/0232

(2013.01); B60ON 2002/024 (2013.01); B6ON
2002/0236 (2013.01)

(57) ABSTRACT

A gearing arrangement for a spindle drive arrangement may
have a gearing housing and a gearing holder. The gearing
holder may have at least two receiving openings, one for
each fastening screw or one for each fastening bolt for
fastening to another component, in particular to a vehicle
seat. The at least two receiving openings may be oriented at
right-angles and/or obliquely with respect to one another. A
spindle drive arrangement having such a gearing arrange-
ment, and also to a vehicle seat having such a spindle drive
arrangement is also provided.
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GEARING ARRANGEMENT FOR A SPINDLE
DRIVE ARRANGEMENT, SPINDLE DRIVE
ARRANGEMENT, AND VEHICLE SEAT

[0001] The invention relates to a gear arrangement for a
spindle drive arrangement, to a spindle drive arrangement
and to a vehicle seat.

PRIOR ART

[0002] Spindle drive arrangements are well known from
the prior art, for example for an adjusting mechanism of a
vehicle which is used, for example, for an electrical height
adjustment of the vehicle seat. Spindle drive arrangements
of'this type comprise an electric motor and the gear arrange-
ment, by which a rotational movement of the electric motor
is transmitted to a threaded spindle of the spindle drive
arrangement. The spindle drive arrangement makes it pos-
sible for a rotational movement of the electric motor to be
converted via the gear arrangement into a translational
movement.

Problem

[0003] It is a problem of the present invention to specify
a gear arrangement, which is improved with respect to the
prior art, for a spindle drive arrangement, a spindle drive
arrangement which is improved with respect to the prior art,
and a vehicle seat which is improved with respect to the
prior art.

Solution

[0004] According to the invention, the problem is solved
by way of a gear arrangement for a spindle drive arrange-
ment, which gear arrangement comprises at least a gear
housing and a gear holder as components. The gear holder
advantageously has at least two receiving openings for in
each case one fastening screw or in each case one fastening
pin for fastening to another component, in particular to a
vehicle seat, these at least two receiving openings advanta-
geously being oriented at a right angle and/or obliquely with
respect to one another, that is to say, in particular, not being
oriented parallel to one another, but being oriented with
respect to one another, in particular, at an angle which can
be greater than 0° and up to 90°, in particular is 90°. Two
groups of receiving openings of this type are advantageously
provided, that is to say the receiving openings of the one
group are advantageously oriented at a right angle and/or
obliquely with respect to receiving openings of the other
group, in particular are not oriented in parallel, but, in
particular, are oriented with respect to one another at an
angle which is greater than 0° and can be up to 90°, in
particular is 90°. As a result, it is made possible for the gear
holder to be fastened to the other component, in particular to
the vehicle seat, in two different orientations, for example
oriented either horizontally or vertically. Therefore, this gear
holder can be used, for example, for different variants of
vehicle seats and/or for different variants of the spindle drive
arrangement which differ, for example, in terms of the
respective used electric motor for the spindle drive arrange-
ment and/or in terms of a respective used threaded spindle
for the spindle drive arrangement. Therefore, separately and
specifically configured gear holders are not required for each
of these variants of the spindle drive arrangement and/or for
each of these variants of the vehicle seat.

Nov. 17, 2022

[0005] The two abovementioned components of the gear
arrangement, that is to say the gear housing and the gear
holder, advantageously have corresponding connecting ele-
ments for connecting the gear housing to the gear holder.
Here, the connecting elements of the one component, for
example of the gear housing or of the gear holder, are
configured in each case as a pin, and the connecting ele-
ments of the other component, for example of the gear
holder or the gear housing, are configured in each case as a
receiving pocket for receiving in each case one of the pins.
The receiving pockets in each case have an insertion open-
ing and a mounting opening. The pins are in each case
configured in such a way that, in a mounting orientation of
the gear housing with respect to the gear holder, they can be
inserted through the respective insertion opening and into
the respective mounting opening and can be rotated in the
mounting opening, an insertion of the respective pin through
the respective insertion opening being blocked in the case of
an orientation, differing from the mounting orientation, of
the gear housing with respect to the gear holder, in particular
in the case of at least one operating orientation of the gear
housing. The operating orientation is an orientation which
differs from the mounting orientation. A plurality of oper-
ating orientations of this type can be provided as a result of
the pivotable mounting of the gear housing on the gear
holder. These operating orientations result, in particular, by
way of an adjustment of a component, in particular of the
vehicle seat, which can be adjusted by the spindle drive
arrangement, for example by way of a height adjustment of
the vehicle seat. This correspondingly results in a plurality
of operating orientations from a maximum adjustment posi-
tion to an opposite maximum adjustment position, for
example from a lowest to highest position of the height-
adjustable vehicle seat. Here, the mounting orientation is
expediently not reached, with the result that undesired
dismantling of the gear holder and the gear housing during
this adjustment is ruled out.

[0006] The respective insertion opening is, in particular, of
slot-shaped configuration. The respective mounting opening
is, in particular, of round configuration, that is to say it has
a round cross section. The respective pin is, in particular, of
web-shaped configuration. It has, in particular, a non-round
cross section, for example an oval, elliptical or rectangular
cross section, advantageously with rounded corners. In
particular, the respective pin is configured in such a way that
a length of its cross section is greater than the width of its
cross section. Here, the width of the cross section of the
respective pin is smaller than a width of the respective
insertion opening, and the length of the cross section of the
respective pin is greater than the width of the respective
insertion opening and corresponds, in particular, to a diam-
eter of the respective mounting opening. As a result, the
above-described situation is achieved, namely that, in the
mounting orientation of the gear housing with respect to the
gear holder, the pins can be inserted through the respective
insertion opening and into the respective mounting opening
and can be rotated on the mounting opening, an insertion of
the respective pin through the respective insertion opening
being blocked in the case of an orientation, differing from
the mounting orientation, of the gear housing with respect to
the gear holder.

[0007] Mounting of the gear housing such that it can be
rotated relative to the gear holder is achieved by way of the
pins, in particular by way of their length of the cross section,
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which length corresponds to the diameter of the respective
bearing opening, the bolts which are arranged in the mount-
ing openings of the receiving pockets forming a rotational
axis of the gear housing and therefore also of the spindle
drive of the spindle drive arrangement.

[0008] The gear housing advantageously comprises a gear
cover. An outer side of the gear cover bears against the gear
holder and slides along on the gear holder during rotational
movements of the gear housing relative to the gear holder in
that state of the gear housing and the gear holder, in which
they are connected to one another, and in the case of an
orientation, differing from the mounting orientation, of the
gear housing with respect to the gear holder. As a result, no
fixed connection between the gear housing and the gear
cover is necessary in the direction of the spindle axis of the
threaded spindle, since the gear cover is supported directly
on the gear holder and is held by the latter in its position in
the gear housing. In particular, operating loads and loads
which occur in the case of vehicle collisions are dissipated
as a result from the threaded spindle via a worm gear of a
gear, comprising the gear housing, and the gear cover
directly into the gear holder, without loading the gear
housing. As a result, in particular, the connecting elements
are relieved, since they are not incorporated into the
described load path. As a result, they have less wear and can
be of smaller dimensions. For example, they can be config-
ured from plastic.

[0009] In the case of the gear arrangement which is
described here, the gear holder, in particular in at least one
operating orientation of the gear housing with respect to the
gear holder, is advantageously arranged laterally next to the
gear housing, in particular is arranged laterally next to the
gear housing in the axial direction of the threaded spindle,
in particular exclusively in this axial direction of the
threaded spindle. That is to say, the gear housing is not
surrounded on the peripheral side by the gear housing, but
rather the gear housing and the gear housing are arranged
laterally next to one another. In particular, the gear holder is
arranged in the region of that side of the gear housing, on
which one end of the threaded spindle protrudes out, in
particular through the gear cover, on which end an end stop
sleeve is arranged. In particular, the gear holder is arranged
on a side of the gear housing, which side faces away from
that end of the threaded spindle, on which a fastening
element is arranged. By this fastening element, the threaded
spindle is to be connected or is connected to a component
which is to be adjusted, in particular, by the spindle drive
arrangement, in particular by the spindle drive, in particular
in a vehicle seat. This connection is therefore not impeded
by the gear holder, since the latter is arranged on the other
side of the gear housing.

[0010] In particular, the connecting elements of the gear
housing and the connecting elements of the gear holder are
arranged in each case laterally next to the threaded spindle,
in particular in at least one operating orientation of the gear
housing with respect to the gear holder, in particular are
arranged laterally next to the threaded spindle in the radial
direction of the threaded spindle. Therefore, in each case one
connecting element pair consisting of a connecting element
of the gear housing and a connecting element of the gear
holder are arranged laterally next to the threaded spindle in
the described way, with the result that the threaded spindle
is arranged between these two connecting element pairs. In
this way, it can move freely, in particular in its axial
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direction, and is not impeded by way of the connecting
elements and the gear holder.

[0011] The connecting elements are configured in each
case as brackets, legs or arms on the gear holder and gear
housing, the connecting elements which are configured in
such a way on the gear housing being spaced apart laterally
from one another and, expediently in a manner which
corresponds to this, the connecting elements which are
configured in such a way on the gear holder also being
spaced apart laterally from one another, with the result that
a clearance for arranging the threaded spindle is produced in
between.

[0012] The connecting elements of the gear housing are
configured for example, in particular on both sides, on
brackets of the gear housing, in particular on both sides on
the respective bracket, that is to say are configured so as to
protrude from an inner side, which faces the respective other
bracket, and from an outer side, which faces away from the
respective other bracket, of the respective bracket. At least
substantially, the two brackets are oriented parallel to one
another and are spaced apart from one another, with the
result that there is a clearance of the threaded spindle in
between.

[0013] The gear holder is, in particular, of double-walled
configuration in the region of its connecting elements which
are advantageously configured as receiving pockets, with the
result that the brackets can be arranged or are arranged
between the respective outer wall and inner wall of the gear
holder. As a result, the gear housing and the gear holder are
fixed laterally with respect to one another, for example
without play or with a predefined, in particular small, play,
and lateral unlatching of the connecting eclements, for
example in the case of a lateral action of force, is prevented,
in particular.

[0014] The gear arrangement advantageously comprises
not only the gear holder and the gear housing, but rather the
entire gear, that is to say also gear components which are
arranged in the gear housing, in particular the worm gear and
bearing plates.

[0015] Furthermore, according to the invention, the prob-
lem is solved by way of a spindle drive arrangement which
comprises the described gear arrangement. Furthermore, this
spindle drive arrangement advantageously comprises an
electric motor and/or the threaded spindle.

[0016] Furthermore, according to the invention, the prob-
lem is solved by way of a vehicle seat which comprises at
least the gear holder of the described gear arrangement. The
vehicle seat advantageously comprises the described gear
arrangement, and preferably the described spindle drive
arrangement.

[0017] The advantages which are achieved by way of the
invention consists, in particular, in that it is made possible
for the gear to be manufactured as a core standard unit, by
the gear housing being fitted with all the required gear
components, in particular with the worm gear and the
bearing plates, and being closed by way of arrangement of
the gear cover on the gear housing, in particular by way of
it being pressed into the gear housing. Subsequently, in
accordance with respective requirements, a respective vari-
ant of the electric motor and a respective variant of the
threaded spindle can be coupled to the gear. As a result, a
spindle drive which is adapted to the respective require-
ments can be configured by way of this core standard unit.
Subsequently, this spindle drive is connected to the gear
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carrier, by the gear housing being connected to the gear
carrier in the above-described way. Here, the gear carrier can
already be fastened to the other component, in particular to
the vehicle seat, or can be fastened to this other component,
in particular to the vehicle seat, only subsequently, that is to
say when the spindle drive is already connected. As a result
of the receiving openings with a different orientation for the
fastening screws or fastening pins, the gear carrier and, via
this, the spindle drive can be fastened in a respective
required orientation to the respective variant of the vehicle
seat, for example oriented in the y-direction or z-direction of
the vehicle seat.

[0018] As an alternative to this connecting of the gear to
the gear carrier only after the coupling of the gear to the
electric motor and the threaded spindle, a core standard
preassembled group consisting of the gear and the gear
carrier can first of all be configured, for example, by the gear
first of all being manufactured as a core standard unit in the
above-described way by the gear housing being fitted with
all required gear components, in particular with the worm
gear and the bearing plates, and being closed by way of
arranging of the gear cover on the gear housing, in particular
by way of pressing it into the gear housing, and by this gear
subsequently being connected to the gear carrier in the
described way. This core standard preassembled group is
identical for all variants and, depending on the requirements
of the respective variant, can then be coupled to a respective
variant of the electric motor and a respective variant of the
threaded spindle and, before or after this coupling to the
electric motor and the threaded spindle, can be fastened by
the gear carrier to the other component, in particular to the
vehicle seat.

[0019] The solution according to the invention achieves,
in particular, a simplification of the assembly, a reduction of
the number of parts, a cost reduction and variant flexibility.
[0020] Furthermore, in particular in comparison with the
gear holder which encloses the gear housing in a cage-
shaped manner, a reduction of noise is achieved, in particu-
lar, by way of the described configuration of the gear holder
and the gear housing, and, in particular, a reduction in
stopping noise when an end stop of the spindle drive is
reached and a reduction in noise generated by way of the
effects of a load change. Furthermore, a performance capa-
bility over a life cycle, a freedom from play and a capability
to handle end stops of the spindle drive are improved. As a
result of the described rotatable mounting of the gear
housing with regard to the gear holder, in addition, a greater
rotary angle and, as a result, for example a greater seat
height adjustment of the vehicle seat are made possible.
Furthermore, collision safety is improved, in particular, as a
result of the dissipation of loads which occur in the case of
vehicle collisions via the gear cover directly into the gear
holder and the relieving, achieved as a result, of the con-
necting elements.

FIGURES AND EMBODIMENTS OF THE
INVENTION

[0021] In the following text, the invention is described in
greater detail on the basis of gear arrangements which are
shown in FIGS. 1 and 2 and are known from the prior art and
on the basis of one advantageous exemplary embodiment
which is shown in FIGS. 3 to 9. The invention is not
restricted to this exemplary embodiment, however. In the
figures:
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[0022] FIG. 1 diagrammatically shows a perspective illus-
tration of a gear arrangement for a spindle drive arrangement
according to the prior art,

[0023] FIG. 2 diagrammatically shows an outline view of
a plurality of gear holders which are known from the prior
art and of spindle drive arrangements which are configured
with them, in comparison with the gear holder which is
improved in contrast,

[0024] FIG. 3 diagrammatically shows an assembly step
for the assembly of a gear arrangement for a spindle drive
arrangement,

[0025] FIG. 4 diagrammatically shows a further assembly
step for the assembly of a gear arrangement for a spindle
drive arrangement,

[0026] FIG. 5 diagrammatically shows a further assembly
step for the assembly of a gear arrangement for a spindle
drive arrangement,

[0027] FIG. 6 diagrammatically shows a perspective illus-
tration of a gear arrangement for a spindle drive arrange-
ment,

[0028] FIG. 7 diagrammatically shows a partially
exploded illustration of a spindle drive arrangement,
[0029] FIG. 8 diagrammatically shows a perspective illus-
tration of a gear arrangement with a threaded spindle
arranged therein for a spindle drive arrangement, and
[0030] FIG. 9 diagrammatically shows a perspective illus-
tration of a spindle drive arrangement.

[0031] Parts which correspond to one another are provided
with the same designations in all the figures.

[0032] On the basis of FIGS. 1 to 9, the following text
describes a spindle drive arrangement 1 which is provided,
for example, for an adjustment mechanism of a vehicle (not
shown here), for example for an electric height adjustment
means of a vehicle seat (not shown here) of the vehicle.
[0033] The spindle drive arrangement 1 comprises a gear
arrangement 2, an electric motor 3 and a threaded spindle 4.
The gear arrangement 2 comprises a gear 5 which comprises
a gear housing 6 with a gear cover 7 and gear components
which are arranged in the gear housing 6, in particular a
worm gear and bearing plates, and a gear holder 8 for
fastening the spindle drive arrangement 1 to another com-
ponent, in particular to the vehicle seat. The gear 5, the
threaded spindle 4 and the electric motor 3 form a spindle
drive 9 of the spindle drive arrangement 1.

[0034] The electric motor 3 is coupled to the threaded
spindle 4 via the gear 5, in particular via its worm gear. A
rotational movement of the electric motor 3 can be trans-
mitted to the threaded spindle 4 via the gear 5, expediently
via its worm gear. The spindle drive arrangement 1 therefore
makes it possible for a rotational movement of the electric
motor 3 to be converted via the gear 5 into a translational
movement of the threaded spindle 4.

[0035] If the spindle drive arrangement 1 is used for the
height adjustment of the vehicle seat, the spindle drive
arrangement 1 is expediently fastened by the gear holder 8
to a part of the vehicle seat, and one end of the threaded
spindle 4 is fastened to a part, movable relative thereto, of
the vehicle seat, for example to in each case one frame part
of the vehicle seat. To this end, this end of the threaded
spindle 4 expediently has a fastening element 10 which is
configured, for example, in the form of a fastening eye. In
order to prevent the other end of the threaded spindle 4 from
being screwed out of the gear 5, an end stop sleeve 11 is
additionally provided.
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[0036] Itis provided in the exemplary embodiments which
are shown here that the threaded spindle 4 is configured as
a non-rotating threaded spindle 4, that is to say the gear 5
acts on a thread 12 of the threaded spindle 4 on account of
a rotational movement of the electric motor 3, expediently
via the worm gear, in such a way that this thread 12 performs
a translational movement in the direction of its longitudinal
axis, the threaded spindle 4 not rotating about its longitu-
dinal axis. Here, a rotational movement of the electric motor
3 in one rotational direction leads to a translational move-
ment of the threaded spindle 4 in one rotation, and a
rotational movement of the electric motor 3 in the opposite
rotational direction leads to a corresponding translational
movement of the threaded spindle 4 in the opposite direc-
tion, that is to say the threaded spindle 4 moves forward or
backward, depending on the rotational direction of the
electric motor 3. A corresponding coupling to the vehicle
seat results in a corresponding height change of the vehicle
seat, in the case of the use of the spindle drive arrangement
1 in an adjustment mechanism for the electric height adjust-
ment of the vehicle seat.

[0037] It is provided in the case of an adjustment mecha-
nism of this type for the spindle drive arrangement 1 to be
mounted on the vehicle seat in such a way that the spindle
drive 9 is mounted such that it can be rotated and/or pivoted
about a rotational axis A, expediently on the vehicle seat
and/or on a frame of the vehicle seat, via which frame the
vehicle seat is fastened or can be fastened to the vehicle, and
which frame is expediently a constituent part of the adjust-
ment mechanism. The pivoting and/or rotational movement
of the spindle drive 9 results from the height change of the
vehicle seat and therefore of that end of the threaded spindle
4 which is arranged on it, while the spindle drive 9 is
mounted via the rotational axis A on that part of the vehicle
seat, expediently of the frame, which does not participate in
this height change or performs it to a different extent. A
reversed arrangement of the end of the threaded spindle 4
and the spindle drive 9 via the rotational axis A is also
possible. The rotational axis A (also called axis of rotation or
pivot axis) is expediently oriented parallel to a y-axis of the
vehicle, that is to say parallel to a transverse axis of the
vehicle, in the case of a vehicle seat which is arranged in the
vehicle and is oriented in the direction of travel or counter
to the direction of travel.

[0038] The gear arrangement 2 which is shown in FIG. 1
and is known from the prior art is configured as a gear
arrangement 2 for what is known as a cage-type spindle
drive arrangement. The gear holder 8 is configured as a cage
for securing the gear 5 and its gear housing 6. Moreover, the
gear holder 8 is used for securing the spindle drive 9 and
therefore the entire spindle drive arrangement 1 on the
vehicle seat.

[0039] It is a disadvantage here that a corresponding
variety of variants of gear holders 8, as shown by way of
example in FIG. 2, are required in the case of different
variants of vehicle seats and in the case of different variants
of electric motors 3 and threaded spindles 4, it being
possible for these variants to require, for example, fastening
of the spindle drive arrangement 1 to the vehicle seat in
different orientations.

[0040] The left-hand side of FIG. 2 shows six different
variant examples of gear holders 8. The bottom of FIG. 2
shows a variety of variants of spindle drive arrangements 1,
for which the different gear holders 8 are required in the
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prior art. The solution which is described in the following
text makes it possible for the variety of variants with regard
to the gear holders 8 to be avoided and for it to be possible
for a single variant of the gear holder 8 (shown on the right
in FIG. 2 by way of example) to be used for the different
variants of the spindle drive arrangement 1.

[0041] In order to make this possible, the gear holder 8 of
the gear arrangement 2 which is shown in greater detail in
FIGS. 3 to 9 has at least two receiving openings 13 for in
each case one fastening screw or in each case one fastening
pin for fastening to another component, in particular to the
vehicle seat, these at least two receiving openings 13 advan-
tageously being oriented at a right angle and/or obliquely
with respect to one another, that is to say, in particular, not
being oriented parallel to one another, but rather being
oriented at an angle with respect to one another, which angle
is greater than 0° and can be up to 90°, in particular is 90°.
[0042] In the example which is shown, two groups of
receiving openings 13 of this type are provided, that is to say
the receiving openings 13 of the one group are advanta-
geously oriented at a right angle and/or obliquely with
respect to the receiving openings 13 of the other group, that
is to say, in particular, are not oriented in parallel but rather,
in particular, at an angle with respect to one another, which
angle is greater than 0° and can be up to 90°, in particular
is 90°. In the example which is shown, this angle is 90°, that
is to say the receiving openings 13 of the one group are
oriented at a right angle with respect to the receiving
openings 13 of the other group.

[0043] As a result, it is made possible for the gear holder
8 to be fastened to the other component, in particular to the
vehicle seat, in two different orientations, for example
oriented either horizontally or vertically. Therefore, this gear
holder 8 can be used for different variants of vehicle seats
and/or for different variants of the spindle drive arrangement
1 which differ, for example, in terms of a respective used
electric motor 3 for the spindle drive arrangement 1 and/or
in terms a respective used threaded spindle 4 for the spindle
drive arrangement 1. Therefore, gear holders 8 of separate
and specific configuration are not required for each of these
variants of the spindle drive arrangement 1 and/or for each
of these variants of the vehicle seat.

[0044] As components K1, K2, the gear arrangement 2
comprises at least the gear housing 6 and the gear holder 8.
These two components K1, K2 have corresponding connect-
ing elements V1, V2 for connecting the gear housing 6 to the
gear holder 8. In the example which is shown, the connect-
ing elements V1 of the gear housing 6 which is configured
as first component K1 are configured in each case as a pin
14, and the connecting elements V2 of the gear holder 8
which is configured as second component K2 are configured
in each case as a receiving pocket 15 for receiving in each
case one of the pins 14. This can also be reversed in other
exemplary embodiments.

[0045] The receiving pockets 15 in each case have an
insertion opening 16 and a mounting opening 17. The first
connecting elements V1 which are configured as pins 14 and
are configured here so as to project laterally on the gear
housing 6 which is configured as first component K1 are
configured in each case in such a way that, in a mounting
orientation of the gear housing 6 with respect to the gear
holder 8, they can be inserted through the respective inser-
tion opening 16 and into the respective mounting opening
17, as FIGS. 3 and 4 show in two consecutive assembly steps
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of the assembly of the gear housing 6, in particular of the
gear 5, on the gear holder 8, and can be rotated in the
mounting opening 17, leading through of the respective pin
14 through the respective insertion opening 16 being
blocked (as shown in FIG. 5) in the case of an orientation of
the gear housing 6, in particular of the gear 5, with respect
to the gear holder 8, which orientation differs from the
mounting orientation, in particular in the case of at least one
operating orientation of the gear housing 6, in particular of
the gear 5.

[0046] The connection of the gear housing 6 and therefore
of the gear 5 to the gear holder 8 takes place by way of the
assembly shown in FIGS. 3 to 5. The gear housing 6 and the
gear holder 8 are first of all moved toward one another into
the mounting orientation, as shown in FIG. 3. The pins 14
are then inserted into the receiving pockets 15, by being
guided through the insertion opening 16 until they have
arrived in the respective mounting opening 17, as shown in
FIG. 4. Subsequently, the gear housing 6 and the gear holder
8 are rotated relative to one another about the rotational axis
A, as shown in FIG. 4 on the basis of a pivoting arrow P. For
example, the gear housing 6 is moved into the operating
orientation, as shown in FIG. 5. Therefore, guiding of the
respective pin 14 through the respective insertion opening
16 is blocked.

[0047] The respective insertion opening 16 is, in particu-
lar, of slot-shaped configuration. The respective mounting
opening 17 is, in particular, of round configuration, that is to
say it has a round cross section. The respective pin 14 is, in
particular, of web-shaped configuration. It has, in particular,
a non-round cross section, for example an oval, elliptical or
rectangular cross section, advantageously with rounded cor-
ners. In particular, the respective pin 14 is configured in such
a way that a length of its cross section is greater than the
width of its cross section. Here, the width of the cross
section of the respective pin 14 is smaller than a width of the
respective insertion opening 16, and the length of the cross
section of the respective pin 14 is greater than the width of
the respective insertion opening 16, and advantageously
corresponds with a diameter of the respective mounting
opening 17. As a result, the above-described situation is
achieved where, in the mounting orientation of the gear
housing 6 with respect to the gear holder 8, the pins 14 can
be inserted through the respective insertion opening 16 and
into the respective mounting opening 17, and can be rotated
in the mounting opening 17, guiding of the respective pin 14
through the respective insertion opening 16 being blocked in
the case of an orientation of the gear housing 6 with respect
to the gear holder 8, which orientation differs from the
mounting orientation. Mounting of the gear housing 6 in a
rotatable manner relative to the gear holder 8 is achieved by
way of the pins 14, in particular by way of their length of
their cross section, which length corresponds to the diameter
of' the respective mounting opening 17, the pins 14 which are
arranged in the mounting openings 17 of the receiving
pockets 15 forming the rotational axis A of the gear housing
6 and therefore also of the spindle drive 9 of the spindle
drive arrangement 1.

[0048] In the example which is shown, the first connecting
elements V1 which are configured as pins 14 are configured
on both sides on brackets 18 of the gear housing 6 which is
configured as first component K1, in particular on both sides
on the respective bracket 18, that is to say are configured so
as to protrude from an inner side, which faces the respective
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other bracket 18, and from an outer side, which faces away
from the respective other bracket 18, of the respective
bracket 18. The two brackets 18 are oriented at least sub-
stantially parallel to one another. The gear holder 8 which is
configured as second component K2 is of double-walled
configuration in the region of the receiving pockets 15 which
are configured as second connecting elements V2, with the
result that the brackets 18 can be arranged (as shown in FIG.
3) or are arranged (as shown in FIGS. 4 to 9) between the
respective outer wall and inner wall of the gear holder 8. As
a result, the gear housing 6 and the gear holder 8 are fixed
laterally with respect to one another, for example without
play or with a predefined, in particular small, play, and
lateral unlatching of the connecting elements V1, V2, for
example in the case of a lateral action of force, is prevented,
in particular.

[0049] The gear housing 6 advantageously comprises the
abovementioned gear cover 7. In that state of the gear
housing 6 and the gear holder 8, in which they are connected
to one another, and in the case of an orientation of the gear
housing 6 with respect to the gear holder 8, which orienta-
tion differs from the mounting orientation, an outer side of
the gear cover 7 advantageously bears against the gear
holder 8, as shown in FIG. 9, and slides along on the gear
holder 8 during pivoting movements of the gear housing 6
relative to the gear holder 8. This is realized in the example
which is shown by way of a rounded edge region of the inner
wall of the gear holder 8 of double-walled configuration in
the region of the receiving pockets 15, the gear cover 7
sliding along on these rounded edge regions of the two inner
walls during pivoting movements of the gear housing 6
relative to the gear holder 8 about the rotational axis A, and
therefore being held by way of these inner walls.

[0050] As a result, a fixed connection between the gear
housing 6 and the gear cover 7 is not required in the direction
of the spindle axis of the threaded spindle 4, in particular in
the direction of the receiving pockets 15 and therefore of the
inner walls of the gear holder 8, that is to say, in particular,
away from the gear housing 6, since the gear cover 7 is
supported directly on the gear holder 8 and is held by the
latter in this position in the gear housing 6. It is therefore, for
example, only pressed into the gear housing 6, but is not
connected fixedly to the latter. In particular, operating loads
and loads which occur in the case of vehicle collisions are
dissipated as a result from the threaded spindle 4 via the
worm gear of the gear 5, which comprises the gear housing
6, and the gear cover 7 directly into the gear holder 8,
without the gear housing 6 being loaded, since the gear
cover 7 is not connected fixedly to the gear housing 6. If
loads of this type therefore occur, the gear cover 7 attempts
to move out of the gear housing 6, that is to say it would be
moved out of the gear housing 6 by way of these loads.
Since, however, it bears against the gear holder 8 and is
supported by the latter, this is prevented by way of the gear
holder 8. In this way, the loads are not introduced by the gear
cover 7 into the gear housing 6, but rather directly into the
gear holder 8.

[0051] Since these loads therefore do not act on the gear
housing 6, they also do not act via the gear housing 6 on the
first and second connecting elements V1, V2. That is to say,
the force forwarding of loads of this type does not take place
via these connecting elements V1, V2, in particular does not
take place via the pins 14 and mounting openings 17 of the
receiving pockets 15, but rather takes place via the gear
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cover 7 directly into the gear holder 8, in particular via its
inner walls. As a result, in particular, the connecting ele-
ments V1, V2 are relieved, since they are not incorporated
into the described load path. As a result, they are subject to
lower wear and can be of smaller dimensions. For example,
they can be configured from plastic, since they have to
support only the load of the spindle drive 9, but not the loads
of the moving component, in particular the vehicle seat, and
any possible additionally acting loads, for example in the
case of a collision.

[0052] The gear arrangement 2 advantageously comprises
not only the gear holder 8 and the gear housing 6, but rather
the entire gear 5, that is to say also the gear components
which are arranged in the gear housing 6, in particular the
worm gear and the bearing plates.

[0053] The advantages which are achieved by way of the
described solution consist, in particular, in that it is made
possible for the gear 5 to be manufactured as a core standard
unit, by the gear housing 6 being fitted with all the required
gear components, in particular with the worm gear and the
bearing plates, and being closed by way of arrangement of
the gear cover 7 on the gear housing 6, in particular by way
of it being pressed into the gear housing 6. Subsequently, in
accordance with respective requirements, a respective vari-
ant of the electric motor 3 and a respective variant of the
threaded spindle 4 can be coupled to the gear 5. In order to
fasten the electric motor 3, the gear housing 6 has corre-
sponding fastening receptacles 19 which are configured, for
example, as threaded bores for fastening screws. In this way,
a spindle drive 9 which is adapted to respective requirements
can be configured by way of this core standard unit.
[0054] Subsequently, this spindle drive 9 is connected to
the gear carrier 8, by the gear housing 6 being connected to
the gear carrier 8 in the above-described way. Here, the gear
carrier 8 can already be fastened to the other component, in
particular to the vehicle seat, or can be fastened only
subsequently, that is to say when the spindle drive 9 is
already connected, to this other component, in particular to
the vehicle seat. As a result of the receiving openings 13 of
different orientation for the fastening screws or fastening
pins, the gear carrier 8 and, via this, the spindle drive 9 can
be fastened in a respective required orientation to the
respective variant of the vehicle seat, for example oriented
in the y-direction or z-direction of the vehicle seat.

[0055] As an alternative to the above-described connect-
ing of the gear 5 to the gear carrier 8 only after the coupling
of'the gear 5 to the electric motor 3 and the threaded spindle
4, a core standard preassembled group consisting of the gear
5 and the gear carrier 8 can first of all be configured, for
example, by the gear 5 being manufactured first of all as a
core standard unit in the way described above, by the gear
housing 6 being fitted with all required gear components, in
particular with the worm gear and the bearing plates, and
being closed by way of arranging of the gear cover 7 on the
gear housing 6, in particular by way of pressing it into the
gear housing 6, and by this gear 5 subsequently being
connected to the gear carrier 8 in the way described above
and shown in FIGS. 3 to 5. This core standard preassembled
group is identical for all variants and, depending on the
requirements of the respective variant, can then be coupled
to a respective variant of the electric motor 3 and a respec-
tive variant of the threaded spindle 4 and, before or after this,
can be fastened by the gear carrier 8 to the other component,
in particular to the vehicle seat.
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LIST OF DESIGNATIONS

[0056] 1 Spindle drive arrangement
[0057] 2 Gear arrangement

[0058] 3 Electric motor

[0059] 4 Threaded spindle

[0060] 5 Gear

[0061] 6 Gear housing

[0062] 7 Gear cover

[0063] 8 Gear holder

[0064] 9 Spindle drive

[0065] 10 Fastening element

[0066] 11 End stop sleeve

[0067] 12 Thread

[0068] 13 Receiving opening
[0069] 14 Pin

[0070] 15 Receiving pocket

[0071] 16 Insertion opening

[0072] 17 Mounting opening
[0073] 18 Bracket

[0074] 19 Fastening receptacle
[0075] A Rotational axis

[0076] K1 First component

[0077] K2 Second component
[0078] P Pivoting arrow

[0079] V1 First connecting element
[0080] V2 Second connecting element

1-15. (canceled)

16. A gear arrangement for a spindle drive arrangement,
comprising a gear housing and a gear holder, the gear holder
having at least two receiving openings for in each case one
fastening screw or in each case one fastening pin for
fastening to a vehicle seat, and these at least two receiving
openings being oriented at a right angle and/or obliquely
with respect to one another.

17. The gear arrangement as claimed in claim 16, wherein
the gear housing and the gear holder have corresponding
connecting elements for connecting the gear housing to the
gear holder.

18. The gear arrangement as claimed in claim 17, wherein
the connecting elements of the gear housing are configured
in each case as a pin, and the connecting elements of the gear
holder are configured in each case as a receiving pocket for
receiving in each case one of the pins.

19. The gear arrangement as claimed in claim 17, wherein
the connecting elements of the gear holder are configured in
each case as a pin, and the connecting elements of the gear
housing are configured in each case as a receiving pocket for
receiving in each case one of the pins.

20. The gear arrangement as claimed in claim 18, wherein
the receiving pockets in each case having an insertion
opening and a mounting opening, and the pins are config-
ured in each case in such a way that, in a mounting
orientation of the gear housing with respect to the gear
holder, they can be inserted through the respective insertion
opening and into the respective mounting opening and can
be rotated in the mounting opening, an insertion of the
respective pin through the respective insertion opening
being blocked in the case of an orientation, differing from
the mounting orientation, of the gear housing with respect to
the gear holder, in particular in the case of at least one
operating orientation of the gear housing.

21. The gear arrangement as claimed in claim 20, wherein
the respective insertion opening are a slot-shaped configu-



US 2022/0363164 Al

ration, the respective mounting opening are a round con-
figuration, and the respective pin are a web-shaped configu-
ration.

22. The gear arrangement as claimed in claim 21, wherein
the respective pin is configured so that a length of its cross
section is greater than a width of its cross section, a width
of the cross section of the respective pin being smaller than
a width of the respective insertion opening.

23. The gear arrangement as claimed in claim 22, wherein
the length of the cross section of the respective pin is greater
than the width of the respective insertion opening, and the
length of the cross section of the respective pin corresponds
to a diameter of the respective mounting opening.

24. The gear arrangement as claimed in claim 16, wherein
the gear housing comprising a gear cover with an opening
for leading through a threaded spindle.

25. The gear arrangement as claimed in claim 16, wherein
an outer side of the gear cover bears against the gear holder
and slides along on the gear holder during rotational move-
ments of the gear housing relative to the gear holder in that
state of the gear housing and the gear holder, in which they
are connected to one another, and in the case of an orien-
tation, differing from the mounting orientation, of the gear
housing with respect to the gear holder.

26. The gear arrangement as claimed in claim 25, wherein
the gear holder, in at least one operating orientation of the
gear housing with respect to the gear holder, is arranged
laterally next to the gear housing exclusively in the axial
direction of the threaded spindle.
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27. The gear arrangement as claimed in claim 16, wherein
the connecting elements of the gear housing and the con-
necting elements of the gear holder are arranged in each case
laterally next to the threaded spindle in at least one operating
orientation of the gear housing with respect to the gear
holder.

28. The gear arrangement as claimed in claim 27, wherein
the connecting elements of the gear housing and the con-
necting elements of the gear holder are arranged laterally
next to the threaded spindle in the radial direction of the
threaded spindle.

29. A spindle drive arrangement, comprising a gear
arrangement as claimed in claim 16.

30. A vehicle seat, comprising a spindle drive arrange-
ment as claimed in claim 29.

31. The gear arrangement as claimed in claim 19, wherein
the receiving pockets in each case having an insertion
opening and a mounting opening, and the pins are config-
ured in each case in such a way that, in a mounting
orientation of the gear housing with respect to the gear
holder, they can be inserted through the respective insertion
opening and into the respective mounting opening and can
be rotated in the mounting opening, an insertion of the
respective pin through the respective insertion opening
being blocked in the case of an orientation, differing from
the mounting orientation, of the gear housing with respect to
the gear holder, in particular in the case of at least one
operating orientation of the gear housing.
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