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(57) Abstract: The subject matter of the present invention is an actuator unit for motor vehicle applications, in particular motor
vehicle door locks (1). This actuator unit has in its basic design a housing (8a, 8b), in addition a drive (2) which 1s arranged in the
housing (8a, 8b), an actuator element (3, 4) which can be acted on by the drive (2), and at least one rubber bearing (10) for the drive
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—  vor Ablauf der fiir Anderungen der Anspriiche geltenden
Frist;  Veroffentlichung — wird  wiederholt,  falls
Anderungen eingehen (Regel 48 Absatz 2 Buchstabe h)

Gegenstand der vorliegenden Erfindung i1st eimne Stelleinheit fiir kraftfahrzeugtechnische Anwendungen, insbesondere
Krattfahrzeugtiirverschliisse (1). Diese verfiigt m Threm grundsitzlichen Autbau tliber ein Gehduse (8a, 8b), ferner emmen 1m
Gehiuse (8a, 8b) angeordneten Antrieb (2), ein von dem Antrieb (2) beaufschlagbares Stellglied (3, 4) und zumindest ein
Gummilager (10) fiir den Antrieb (2). Ertindungsgemall 1st das Gehause (8a, 8b) mit am Umtfang des Gummilagers (10) verteilt
angeordneten Autnahmevorspriingen (15) im Bereich einer Gummilagerautnahme (16) ausgeriistet.
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Actuator unit for motor vehicle applications
Description:

The invention relates to an actuator unit for motor vehicle applications, in particular for
vehicle door locks, containing a housing and a drive arranged in the housing, an

actuator element acted upon by the drive and at least one rubber bearing for the drive.

An actuator unit of the aforementioned design is disclosed in DE 10 2009 036 835 A1 of
the applicant. At this point the actuator element is indeed a linear actuator element used
for acting upon a closing means. The closing means can be of a design disclosed in DE
101 12 120 B4

In DE 10 2009 036 835 A1 the rubber bearing primarily serves to accommodate and
surround a floor of the drive designed as an electric motor. Apart from this rubber
bearing, the drive also contains a press bearing seat. This ensures that the rotation
movement provided by the drive at its drive shaft is correctly and accurately transferred
to the actuator element without virtually any vibrations. As disclosed in DE 10 2009 036

835 A1, the actuator element can be a spindle nut drive, which serves as an example

but does not limit the invention in any way.

DE 101 31 590 A1 discloses a means for attaching an electric motor, in which the motor
s a fan motor. In this embodiment, the accommodating housing contains at least a

resilient holding element for axial fixing.

US 6 262 504 B1 discloses a motor and a respective covering housing, In which a

rubber bearing is used again at this point.

The generic state of the art according to DE 10 2009 036 835 A1 as well as also the last
two non-generic documents are restricted by the fact that the housing accommodating
the drive is inaccurately manufactured. This can result in incompatibilities during
transfer of the rotary motion of the drive onto a gear or on an actuator element acted
upon by the drive. Inaccuracies at this point actually cause thé gear or the drive to make

excessive noise and/or to suffer increased wear. The invention aims to remedy this.

The invention is based on the technical problem of further developing such an actuator

unit for motor vehicle applications in such a way that the noise generated and the
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alignment of the motor to the gear is optimized and that the system does not or hardly

ever malfunction.

In order to solve this technical problem, a generic actuator unit of the invention is
characterized by the housing containing mounting projections which are arranged

distributed along the circumference of the rubber bearing in the region of a rubber
bearing mount. - The rubber bearing mount in turn serves as a retaining device for the

rubber bearing. The rubber bearing in turn provides the bearing of the drive.

Generally, the rubber bearing mount of the housing contains three or more mounting
projections, although in principle two mounting projections suffice. In most cases the
mounting projections are at least partly arranged evenly around the circumference of
the rubber bearing in the housing in the area of the rubber bearing mount. It has aiso
proven to be advantageous for the mounting projections to be preferably designed so

that they can be manually reworked.

To allow manual reworking of the mounting projections, at least the mounting
projections must be made from an easily (manually) processable material. Plastic has
proven to be particularly advantageous, allowing manual reworking with a knife, a file or

other grinding tools in an effortless and quick manner.

It has also proven to be advantageous if the mounting projections are arranged on the
housing in such a way that no undercuts are produced. Indeed designs generally
provide for the mounting projections to be injection molded together with the housing. In
other words, the housing and the mounting projections provided in the rubber bearing

mount are produced in one injection molding step, using the same tool. In this context,
plastic injection molding has proven to be particular advantageous. The mounting
projections can indeed each be designed as radial projections. These projections are
thus formed in radial direction of the housing and are raised in the rubber bearing mount
compared to the housing centre or the centre of the mostly circular rubber bearing
mount. Such a design of the mounting projections as radial projections can be easily
and cheaply produced in a housing as an injection molded plastic part in a (single)

respective injection molded work piece.

The mounting projections in the rubber bearing mount, interacting with the rubber

bearing as disclosed in the invention, first of all achieve that the drive is supported in the
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rubber bearing mount in the area of the mounting points with the assistance of the
rubber bearing. These mounting points are defined by the mounting projections. As the
mounting projections and thus the mounting points are distributed along the
circumference of the rubber bearing, the rubber bearing is securely held in position and
typically in axial and radial direction. Axial fixing can aiso be provided by the rubber
bearing. The rubber bearing does, however, mainly serve to secure the radial position,

allowing a tolerance compensation in relation to the gear.

The mounting points of the rubber bearing inside the rubber bearing mount of the
housing can also be used to easily compensate for positional tolerances between the
drive and, for instance, a downstream gear or the following actuator element. As an
example, one or more mounting projections — as described — can be easily reworked in
order to eliminate any inaccuracies In the alignment of the drive in relation to the
actuator element or a downstream gear. |n any case, the mounting projections regularly
provide a radial fixing of the rubber bearing and thus of the drive as well as a radial
tolerance compensation. There is also the option to use the mounting projections to

provide and achieve axial alignment and fixing of the rubber bearing and thus of the

drive.

To achieve this, the rubber bearing can be designed as a pot-shaped rubber bearing
ring. Advantageously the rubber bearing ring also has a wave-like shape at its
circumference and in axial direction in its cross section. Due to the wave-like shape the
rubber bearing ring contains several grooves or notches in axial direction, arranged In

succession to each other. These individual grooves or notches in axial direction of the

rubber bearing ring interact as mounting indentations with the mounting projections on
the housing. The grooves allow easy axial alignment of the drive In relation to the
housing, using the interposed rubber bearing ring. This is also aided by the fact that the
drive and the rubber bearing ring are generally rotationally symmetric. In most cases the

drive and the rubber bearing ring have a common rotationally symmetric axis, regularly

coinciding with the drive shaft of the drive, designed as an electric motor.

The rubber bearing or the rubber bearing ring contains at least on its drive side or motor
side, i.e. on the surface facing the motor or the drive, a shape engaging in the recess of
the motor. The fact that the shape on the rubber bearing or rubber bearing ring engages

in the recess of the motor, provides an overall rotation-proof bearing of the drive In
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relation to the rubber bearing or the electric motor inside the pot-shaped rubber bearing

rng.

In addition, mounting recesses corresponding to the mounting projections are provided
on the projection side on the rubber bearing. These mounting recesses can be the
aforementioned grooves arranged in succession in axial direction and which all cover
the entire circumference of the pot-shaped rubber bearing ring. By engaging In the
respective mounting recesses on the projection side of the rubber bearing, the mounting
projections provide a rotation-proof fixing. Using this rotation-proof fixing, the rubber
bearing or the pot-shaped rubber bearing ring are secured in relation to the housing.

Fixing can be in radial as well as in axial direction.

As already explained, the mounting recesses are located on the projection side or on
the outside of the rubber bearing in the form of grooves extending in axial direction.
They secure the rubber bearing as well as the drive in axial direction. The mounting
recesses or grooves can also have a limited extension in the direction of the
circumference. This also radially secures the rubber bearing or the pot-shaped rubber
bearing ring and thus the drive in relation to the housing or its rubber bearing mount.

The rubber bearing can also contain at least one axial extension. This axial extension
generally engages in an axial recess in the housing to provide a secure axial positioning
of the rubber bearing and thus of the motor. The axial extension can contain one or
several apertures through which, for instance, connecting cables to the drive can pass.
In most cases, the axial extension is an extension of a motor shaft or drive shaft of the
drive and is connected to the rubber bearing. In other words, the axial extension can be

arranged at the centre or also off-centre in relation to the rubber bearing or the pot-

shaped rubber ring.

The base or bottom-side of the drive or the predominantly cylindrical electric motor Is
generally inserted in the pot-shaped rubber bearing ring. Opposite to the base, the drive
shaft of the electric motor protrudes at the head end in relation to its cylindrical housing.
The drive shaft interacts with the actuator element or an upstream gear. Due to the
radial and axial fixing or secure positioning of the electric motor provided by the rubber
bearing of the invention together with the mounting projections in the area of the rubber

bearing mount, serving as mounting points, a single mounting of the drive generally
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suffices. In addition, mounting facilities can be provided on the head of the electric

motor in the area around the drive shaft.

Despite of the several grooves successively arranged in axial direction on the outside or
projection side of the pot-shaped rubber bearing ring and the wavy cross section, the
rubber bearing ring has an overall cylindrical basic shape. The grooves or notches as
well as the elevations located between them can actually have an individual or common

trapezoidal cross section. This is, of course, only an example and is not mandatory.

As a result, the invention provides an actuator unit for motor vehicle applications and in
particular for vehicle door locks, which is in particular suitable for combining with two
closing means as described in detail in the generic DE 10 2009 036 835 A1 or DE 101
12 120 B4 referred to therein. The bearing of the drive in combination with the specially
designed inventive pot-shaped rubber bearing ring for the drive or electric motor
ensures in this context, that motor vibrations of the drive can be easily absorbed and
attenuated by the rubber bearing. The rubber bearing also ensures that motor noise is
eliminated. In this context it has proven to be particularly advantageous that any
positional tolerances between the drive and a downstream gear or the following actuator
element, can easily be compensated for. This is, in particular, aided by the
circumstance that the mounting projections can be reworked, where necessary to
provide support points for the rubber bearing ring inside the rubber bearing mount. In
this way tolerances can still be compensated for during production. These are the main

advantages of the invention.

Below, the invention is explained in detail with reference to a drawing showing only one

embodiment, in which:

Fig. 1 shows a schematic exploded view of the actuator unit of the invention,

Fig. 2 shows a section through the object of Fig. 1 in the area of the rubber bearing,
Fig. 3 shows a side view of the drive including rubber bearing and

Fig. 4 shows a view of the object of Fig. 3 from direction X.

The figures show an actuator unit for motor vehicle applications. In automotive
applications the shown example provides an actuating function in connection with one
or several vehicle door locks 1, although the invention is not limited to this. The shown
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actuator unit can actually be used for acting upon a closing means of such a motor
vehicle door lock 1 in the way disclosed in DE 101 12 120 B4. This is naturally only an

example and the invention is not limited to this.

In order to provide the described actuating movement or acting upon the closing device
in a motor vehicle door lock 1 in detail, the general design of the actuator unit contains a

drive 2 and an actuator element 3, 4, designed in this case as a linear actuator element
3, 4.

The actuator element or the linear actuator element 3, 4 is acted upon by the drive 2 in

order to activate the closing means on the motor vehicle door lock 1.

In addition, a housing 8a, 8b is provided. The drive 2 is accommodated or positioned In
the housing 8a, 8b. The linear actuator element 3, 4 as such comprises a spindle drive
with a threaded spindle 3 and a spindle nut 4 arranged in the housing 8a, 8b on ball or

slide bearing. The drive or electric motor 2 has a drive shaft 5.

Using a worm gear 6, the drive shaft 5 transfers its rotation movements onto the linear
actuator element 3, 4 or the spindle nut 4. As a result the firmly mounted spindle nut 4 is
rotationally displaced and moves the spindle or threaded spindle 3 mounted on the
spindle nut 4 to and fro, depending on its direction of rotation, as indicated by the
double arrow in Fig. 1. A Bowden cable connected to spindle 3 or a comparable

connecting element then transfers the linear actuating movements of the linear actuator

3. 4 onto the motor vehicle door lock 1 or the closing means contained therein, in the

example.

The drive or the electric motor 2 may be connected to the housing 8a, 8b via a bearing

point 7. The housing 8a, 8b actually contains two parts. It mainly consists of a cover

section 8a and a top section 8b. Connecting elements 9 can be used to connect the two

housing sections 8a, 8b.

Apart from the bearing point 7, which is generally dispensable, the invention also
provides a rubber bearing 10 for the drive 2. In the example embodiment, the rubber
bearing 10 is a pot-shaped rubber bearing ring 10. The base 2a of the drive 2 is inserted
in the pot-shaped rubber bearing ring 10. In contrast, the rubber bearing ring 10 does
not engage with the middle section of the drive 2 or its head 2b. The drive shaft 5

protrudes from the head 2b of the drive 2, acting on the worm gear 6 as described.
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In the example embodiment the drive 2 is an electric motor 2, in particular a DC motor.

- From Fig. 3 it is apparent that the predominantly cylindrical rubber bearing ring 10 has a

wave-shaped circumference and cross section when viewed in axial direction A. In the
example embodiment both the rubber bearing ring 10 and the drive 2 do in fact have an
overall rotational symmetrical design in relation to a common rotational axis of
symmetry A, also specifying the axial direction A. The drive shaft 5 is arranged on the

rotational axis of symmetry A.

Due to the wave-shaped cross section of the rubber bearing ring 10 at its circumference
in axial direction A, grooves or notches 11 and elevations 12 alternate. In fact, several
grooves or notches 11 are successively arranged in axial direction A. The same applies
for the elevations 12. The grooves or notches 11 and/or elevations 12 can have a
trapezoidal cross section. As a result, the rubber bearing ring 10 has an overall

cylindrical shape.

Lastly, an axial projection 13 is provided at the rubber bearing ring 10. This axial
projection 13 is located at the centre of the rotational axis of symmetry A in comparison
to the cylindrical and pot-shaped rubber bearing ring 10. In the assembled state of the
rubber bearing ring 10, the axial éxtension 13 engages in an axial recess 14 in the
housing. As a result, the rubber bearing ring and thus the drive 2 seated In the rubber
bearing ring 10 are fixed in axial direction. The axial extension 13 Is located In the

extension of the drive shaft 5 of drive 2.

Of special significance for the invention is the circumstance that the housing 8a, 8b

contains mounting projections 15 distributed along the circumference of the rubber

bearing or rubber bearing ring 10 and which are provided in the area of a rubber bearing
mount 16. The rubber bearing mount 16 is located inside the housing 8a, 8b and in the

area of the housing 8a, 8b in which the rubber bearing or the rubber bearing ring 10 Is

positioned in its installed state. The rubber bearing mount 16 as such has the shape of

a circular ring. In the shown example, the centre of the circular ring coincides with the

rotational axis of symmetry A which is naturally not mandatory.

The sectional view of Fig. 2 through housing 8a, 8b in the area of the rubber bearing
mount 16 shows that at least two mounting projections 15, generally three or more

mounting projections 15 and, according to the example embodiment six mounting

projections 15 are provided in the area of the rubber bearing mount 16 of the housing
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8a, 8b. The individual mounting projections 15 are at least partially arranged evenly

around the circumference of the rubber bearing 10.

The three mounting projections 15 are in fact positioned at an arch distance of approx.
90°. whilst the other three mounting projections 15 each span an arc angle of 45°.

Naturally this only serves as an example.

The individual mounting projections 15 act as support points or mounting points for the
rubber bearing or the rubber bearing ring 10. The rubber bearing 10 or the rubber
bearing ring 10 is selectively supported by the mounting projections 15 and is seated at
the mounting projections 15 in the rubber bearing mount 16 inside the housing 8a, 8b.
In this way the drive or electric motor 2 seated in the rubber bearing ring 10 is provided
with a respective tolerance compensation. Indeed, not only does the rubber bearing 10
absorb and eliminate motor vibrations and motor noises, but the mounting projections
15 also allow compensation of any positional tolerances between the drive 2 and the
actuator element 3, 4 or the upstream gear or worm gear 6. For this purpose individual
or all mounting projections 15 can be manually reworked. This is particularly easy,
precise and quick, due to the fact that the housing 8a, 8b as a whole Iis designed as an

injection-molded housing and preferably as a plastic injection molded housing.

The mounting projections 15 can indeed be formed together with the housing 8a, 8b In

one step. The mounting projections 15 are also injection molded together with the

housing 8a, 8b.

Mounting recesses 11 on the projection side of the rubber bearing 10 correspond to the
mounting projections 15 on the housing 8a, 8b or in the area of the rubber bearing
mount 16. The mounting recesses 11 on the projection side, i.e. on the surface of the
rubber bearing 10 facing the mounting projections 15, are the already described
grooves or notches 11 in the embodiment. These grooves or notches 11 can be located
on the circumference of the rubber bearing 10 or may only cover a limited radial arch

angle compared to axial direction A. In the latter case the engaging of the mounting
projections 15 in the respective groove or notch 11 results in a radial fixing of the rubber

bearing 10 in relation to the housing 8a, 8b.

The grooves or notches 11 also ensure — irrespective of whether they extend around

the entire circumference or are provided only along a limited arch angle — as a whole
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and in addition an axial fixing of the rubber bearing 10. This is due to the fact that the
mounting projections 15 can only engage in the grooves or notches 11 between the
elevations 12 in axial direction A, resulting in the already described axial fixing of the
rubber bearing 10. The mounting recesses 11 on the projection side on the rubber
bearing 10 corresponding to the mounting projections 15 thus produce an assembled

anti-rotation design for the rubber bearing 10 in relation to the housing 8a, 8b. This

applies in any case in the event that the groves or notches 11 only cover a respectively

- limited arch angle. In any case, axial fixing of the rubber bearing 10 is achieved with the

aid of the grooves or notches or the mounting recesses 11 as well as possibly radiat

fixing.

In order to also be able to secure the drive or electric motor 2 in addition to the rubber
bearing 10, the rubber bearing 10 also contains at least one contour 17 on the motor or
drive side i.e. on the surface facing the drive 2. This contour 17 engages in a recess 18
of the drive or motor 2. In this way, the drive or electric motor 2 is secured against

rotation in and in relation to the rubber bearing 10.

Finally, the already mentioned axial extension 13 engages in axial recess 14 when the
rubber bearing 10 is inserted in the housing 8a, 8b. In this way, the drive or electric
motor 2 surrounded by or accommodated in the rubber bearing 10 is provided with a
radial rotation-proof mounting and is also axially aligned. This is due to the fact that the
axial extension has a multi-edged cross section and engages in the correspondingly
designed axial recess 14. This is of particular significance to ensure that the drive shatt
5 of the electric motor 2 can accurately mesh with the worm gear 6. Also, the rubber

bearing 10 is fixed axially and radially in the housing 8a, 8b.

At the same time. the axial extension 13 on the rubber bearing 10 can be provided with
an aperture — not expressly shown — through which one or several supply cables for the
drive or electric motor 2 can pass. In the example embodiment, the axial extension 13
as such is designed as an open hollow cube towards the inside or in the direction of the

drive 2. Naturally said extension could also have a cylindrical shape which is also

covered by the invention.
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Claims:

1. Actuator unit for motor vehicle applications, in particular for motor vehicle door locks
(1), with a housing (8a, 8b) and a drive (2) arranged in the housing (8a, 8b), an actuator
element (3, 4) which can be acted upon by the drive (2) and with at least one rubber
bearing (10) for the drive (2), characterized in that the housing (8a, 8b) Is
equipped with mounting projections (15) which are arranged distributed along the
circumference of the rubber bearing (10) in the region of a rubber bearing mount (16).

2. Actuator unit according to claim 1, characterized in that three or more mounting

projections (15) are provided in the rubber bearing mount (16) in the housing (8a, 8b);

3. Actuator unit according to claim 1 or 2, characterized in that the mounting projections

(15) are at least partly arranged evenly along the circumference of the rubber bearing
(10).

4. Actuator unit according to one of the claims 1 to 3, characterized in that the mounting
projections (15) are shaped on the housing (8a, 8b) in such a way that no undercuts are

formed on the housing (8a, 8b).

5. Actuator unit according to one of the claims 1 to 4, characterized in that the mounting

projections (15) are injection molded together with the housing (8a, 8b).

6. Actuator unit according to one of the claims 1 to 5, characterized in that the mounting
recesses (11) and/or elevations (12) corresponding to the mounting projections (15) are
provided on the projection side on the rubber bearing (10) to produce an assembled
anti-rotation means for the rubber bearing (10) in relation to the housing (8a, 8b).

7. Actuator unit according to one of the claims 1 to 6, characterized in that, on the drive
side, the rubber bearing (10) contains at least one contour (17) engaging In a recess
(18) of the drive (2) to ensure a rotation-proof mounting of the drive (2) in the rubber

bearing (10).

8. Actuator unit according to one of the claims 1 to 7, characterized in that the rubber
bearing (10) contains at least one axial extension (13), abutting a support surface (14)

and/or an axial recess in the housing (8a, 8b) to ensure the axial position of the rubber

bearing (10).
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9. Actuator unit according to claim 8, characterized in that the axial projection (13) is

provided as an extension to a drive shaft (5) of the drive (2).

10. Actuator unit according to one of the claims 1 to 9, characterized in that the rubber

bearing (10) is designed as a pot-shaped rubber bearing ring (10).

11. Actuator unit according to claim 10, characterized in that the drive (2) including its

base (2a) are inserted in the pot-shaped rubber bearing ring (10).

12. Actuator unit according to claim 10 or 11, characterized in that at its circumference

the rubber bearing ring (10) has a wave-shaped cross section in axial direction (A).

13. Actuator unit according to claim 12, characterized in that several grooves or notches
(11) are successively arranged in axial direction (A), interacting as mounting recesses
(11) with the mounting projections (15) on the housing (8a, 8b).

14. Actuator unit according to one of the claims 1 to 13, characterized in that the drive
(2) and the rubber bearing (10) are rotationally symmetrical In relation to a common

rotational axis of symmetry (A).
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