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Abstract

lock, comprising a locking mechanism, and further

The invention relates to a motor vehicle door
n for the electric

comprising an electric drive for the locking mechanism, and at least one sto
drive, wherein the stop is designed as a damping stop arranged on the electric drive.
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Motor vehicle door lock
Description:

The invention relates to a motor vehicle door lock, comprising a locking mechanism and an

electric drive for the locking mechanism and at least one stop for the electric drive.

Such a motor vehicle door lock is, for instance, disclosed in DE 198 28 040 B4, in which
two stop elements are provided for an electric drive. In the known teaching, the electric
drive serves to open or close the respective locking mechanism, with the stop elements
being arranged on one hand on the rotary latch and. on the other hand, on the pawl. This

has generally proven to be successful.

Prior art embodiments may, however, experience noise problems In particular due to the
generated forces. Such electric drives are frequently used, in particular where the locking
mechanism is to be electrically opened or closed. Any of the described processes actually
correspond to the electric drive moving with more or less impact against one or several
stops. This operation produces even more noise if the stop is, for instance, located in a
metal lock case and the electric drive, movihg against the stop generates a respective
noise. which is transferred as a structure-borne noise to the car body and may even be

amplified. The invention aims to remedy this situation.

The invention is based on the technical problem of developing said motor vehicle door lock
further in a way that the generated forces are absorbed in such a way that the overall noise

level is reduced whilst at the same time simplifying the design.

in order to solve this technical problem, the invention suggests for the stop to be designed

as a damping stop arranged on the electric drive.

Generally, the damping stop arranged on the electric drive cooperates with at least one
housing stop. An acoustically particuiarly advantageous force absorption and also an easy
to assemble and to produce design is provided by a plastic housing stop. The housing stop

can actually be produced In one process together with the plastic housing, although this Is
1
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not mandatory. Alternatively, the housing stop can also be formed on the lock case (made

of metal).

In any case, the stop on the electric drive, designed as a damping stop in the invention,
ensures that movements of the electric drive are effectively and resiliently decelerated In
the area of the damping stop. This is achieved as the damping stop has an overall elastic
design and ensures that the electric drive containing the damping stop cooperates in its end
position or generally in a specified position with low noise or with practically no noise with

the at least one housing stop, as the force or energy is absorbed by the housing stop.

For this purpose, the damping stop is typically arranged on a driven pulley as part of the
electric drive. The electric drive actually generally comprises an electric motor with a worm
gear and a driven pulley meshing with the worm gear. Any actuating movements of the
electric drive thus correspond with the rotations of the driven pulley around its axis of
rotation. During these rotations, the driven pulley moves along a certain route with at least

one damping stop arranged thereon against the said-housing stop.

The damping stop is typically connected to the driven pulley. In general, the damping stop
and the driven pulley can be designed as a single piece. The entire driven pulley can
actually, like the damping stop, be made of plastic. Ditferent types of plastic can also be
used. In this case, the driven pulley and the damping stop are produced together in a so-

called two-component injection molding process. In this case, the damping stop is typically

formed on the driven pulley.

It has proven to be advantageous for the damping stop to be arranged radially in relation to
a rotary axis of the driven puliey. It is also recommended to position the damping stop on
the external circumference of the driven pulley. As a result, the damping stop can, on one
hand. move with its full surface against the housing stop and is also arranged at an
exposed position of the driven pulley, e.g. on its external circumference. The damping stop
can therefore not collide with other lever or elements inside the lock housing. The

generated forces are absorbed in the best possible manner by a large lever arm in order to

optimize the loads on the working areas and improve the acoustic characteristics.
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This is also aided by the fact that the damping stop advantageously projects axially from the
actuating plane defined by the driven pulley. This means that the driven pulley determines
said actuating plane in the first instance by its arrangement and movement inside the lock
housing. In relation to this actuating plane in which, for instance levers impinged upon by
the driven pulley are arranged or into which they can project, the damping stop is positioned
on or extends from this actuating plane in axial direction. As a result, the damping stop IS SO
to speak, arranged raised up from the actuating plane and can thus not interact with levers
lying or extending into the actuating plane or arranged on other lock elements, which is

desirable in order to prevent collisions.

As a result, a motor vehicle door lock is provided that is characterized by a particularly gooa
force absorption and low-noise operation and that has a simple, cost-effective and compact
design. For this purpose, the electric drive for opening and/or closing of the locking
mechanism contains at least an integrated damping stop. In most cases, two damping
stops are provided, forming an obtuse angle therebetween of, for instance, 100°. As a
result. both an end stop and a starting stop can be realized and defined for the electric
drive. It is self-evident that the damping stop arranged on the electric drive cooperates in

this case with a respective housing stop.

Alternatively, also two end stops can be provided when using a centre/zero spring. In this

arrangement, the base position is posititionea and damped without stop.

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

embodiment, in which:

Fig.1 shows a motor vehicle door lock of the invention with the main elements of the

invention and

Fig. 2 shows details of the electric drive or the driven pulley provided at this point.

The figures show a motor vehicle door lock with a triggering lever 1 impinging upon a
locking mechanism. The triggering lever 1 is pivotable around axis 2 and mounted in a
central locking housing — not shown. Pivoting movements of the triggering lever 1 In

clockwise direction — indicated by an arrow — correspond to the pawl of the locking
3
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mechanism being lifted off the rotary latch. As a result, the rotary latch is opened with the

assistance of a spring.

This described opening process is electrically initiated in the example with the aid of an
electric drive 5. 6. 7. In addition to this electric drive 5, 6, 7, the motor vehicle door lock
generally also contains a locking lever 3, pivotally mounted around an axis of rotation 4.
The pivoting movements of the locking lever 3 and those of the triggering lever 1 are both

initiated with the aid of the electric drive 5. 6, /.

In the embodiment, the electric drive 5, 6, 7 comprises an electric motor 5, a worm gear 0
driven by the electric motor 5 and a driven pulley 7 driven with or by the worm gear. A
control unit 8 is provided for actuating the electric motor 5. The control unit 8 is impinged on
after actuation of a handle 9 by an operator wishing to open the door. For this purpose, the

handle 9 contains a signal generator 10.

The signal generator 10 transmits the opening wish of the operator onto the control unit 8
which in turn actuates the electric drive 5, 6, 7. In the embodiment shown in Fig. 1 this

results in a counter-clockwise movement of the driven pulley 7.

As the driven pulley 7 contains an opening contour or an opening cam 11, said counter-
clockwise movement of the driven pulley 7 causes the opening contour or the opening cam
11 to act upon the triggering lever 1 during electric opening and to pivot said lever around
ts axis or axis of rotation 2 in clockwise direction. At the end of this process, the pawl Is
lifted off the rotary latch which then opens with the assistance of a spring. The locking

mechanism IS Now open.

In order to restrict the driven pulley 7 or to stop the electric drive 5, 6, 7 at the end of the
described electric opening process, a stop 12 is provided on the driven pulley 7 in the
embodiment which is designed as a damping stop 12 in this case. The damping stop 12

cooperates with a housing stop 13 — only indicated. The housing stop 13 can be arranged

on a housing lid — not explicitly shown — or can be molded into the housing lid to form a

single piece (see Fig. 2).
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In the embodiment, the driven pulley 7 contains two damping stops 12. As apparent from
Fig. 2, the two damping stops 12 form an obtuse angle « in relation to the axis of rotation A
of the driven pulley 7, which can be or is approximately 100° to 120° in the embodiment,

although the invention is not limited to this.

The right damping stop 12 in Fig. 2 serves to gently decelerate the opening movements of
the electric drive 5, 6, 7 at its end. In contrast, the left damping stop 12 in Fig. 2 acts as a
stop or end stop for a counter movement of the drive 5, 6, 7, which may be part of an

emergency operation in the embodiment. The electric opening describead In detail above

corresponds, on the other hand, to a normal operation.

During emergency operation, the driven pulley 7 thus carries out a clockwise movement
around the axis of rotation A. During this process, the locking lever 3 located in its “locked”
(VR) position in Fig. 1 is moved into its "unlocked (ER)" position by the driven pulley 7. As a
result. the locking mechanism can be directly mechanically opened during emergency
operation, as the locking lever 3 now assumes its "uniocked” position, thus producing a
mechanical connection from the handie 9 to the triggering lever 1. This functionality Is,

however, of minor importance for further examination.

The decisive fact for the present invention is that at the end of its movement representing
the emergency operation, the driven pulley 7 moves with a second damping stop 12 against
an additional housing stop 13. The same also applies for the normal operation In which the
first damping stop 12 moves against the respective housing stop 13. In both cases this is a
gentle movement or movement being affected by the resilient effect of the respective
damping stop 12, so that no or hardly any noise associated with the movement of the
electric drive 5, 6, 7 is generated. In order to achieve this in detail, Fig. 2 shows that the
respective damping stop 12 is connected to the driven puliey 7. The damping stop 12 and
the driven pulley 7 are typically designed as a single piece. Both the damping stop 12 and

the driven pulley 7 are generally made of plastic.

The driven pulley 7 and the damping stops 12 can be made of plastic such as PE
(Polyethylene), PP (Polypropylene) and, in particular, PA (Polyamide). In contrast, the

housing stop 13 is predominantly made of elastomeric plastic, such as EPDM (ethylene
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propylene rubber), NR (natural rubber), SBR (styrene butadiene rubber) or NBR

(acrylonitrile butadiene rubber).

In a further embodiment, the damping stop 12 and the driven pulley 7 can be produced In a
common manufacturing process. This manufacturing process is typically a two-component
injection molding process as a different type of plastic is used for the damping stop 12 ana

for the driven pulley 7.

If the damping stop 12 is made from an elastomeric plastic, the housing stop can also be

made from a plastic.

It is also apparent from Fig. 2 that the respective damping stop 12 is arranged radially In
relation to the axis of rotation A of the driven pulley 7. The overall result is that the damping
stop 12 moves with its full surface or nearly with its full surface against the associated
housing stop 13 during the described radial movement of the driven pulley during normatl or
emergency operation. This means that the cooperation between the damping stop 12 ana
the housing stop 13 takes place with the greatest amount of the damping stop 12 and
housing stop surfaces 13 resting against each other. This allows optimum use of the
elastomeric or resilient effect of the damping stop 12 for absorbing any forces and

effectively dampening any noise.

It has also proven to be advantageous for the damping stop 12 to be arranged along the
external circumference of the driven pulley 7. In the embodiment, the damping stop 12 IS

axially positioned on an actuating plane defined by the driven pulley 7.

This actuating plane is best apparent when comparing Fig. 1 and 2. Both the locking lever 3
and the triggering lever 1 are arranged on the actuating plane. The damping stop 12
orotrudes axially in relation to said elements 1, 3 or the actuating plane described by the
driven pulley 7. This ensures that the damping stop 12 cannot cooperate with elements of
the motor vehicle door lock arranged on or protruding into the actuating plane. Instead It IS
ensured that the damping stop 12 only cooperates with the housing stop 13, extending Into
the stop plane arranged above the actuating plane just like the damping stop 12. This
damping plane is arranged above the plane of projection in Fig. 1 and only serves to ensure

the cooperation between the damping stop 12 and the housing stop 13, as describead.
6
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Claims:

1. Motor vehicle door lock comprising a locking mechanism and an electric drive (5, 6, 7) for
the locking mechanism and at least one stop (12) for the electric drive (5, 6, 7),
characterized in that the stop (12) is designed as a damping stop (12) arranged

on the electric drive (5, 6, 7).

2. Motor vehicle door lock according to claim 1, characterized in that the damping stop (12)

is arranged on the driven pulley (7) as part of the electric drive (5, 6, 7).

3. Motor vehicle door lock according to claim 1 or 2, characterized in that the damping stop

(12) is connected to the driven pulley (7).

4. Motor vehicle door lock according to claims 1 to 3, characterized in that the damping stop

(12) and the driven pulley (7) constitute a single piece.

5. Motor vehicle door lock according to claim 4, characterized in that the damping stop (12)

is formed on the driven pulley (7).

6. Motor vehicle door lock according to claim 4 or 5, characterized in that the damping stop

(12) and the driven pulley (7) are produced in a common production process, such as two-

component injection molding.

7. Motor vehicle door lock according to one of the claims 1 to 6, characterized in that the

damping stop (12) is arranged radially in relation to the axis of rotation (A) of the driven

pulley (7).

8. Motor vehicle door lock according to one of the claims 1 to 7, characterized in that the

damping stop (12) is arranged on the external circumference of the driven pulley (7).
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9. Motor vehicle door lock according to one of the claims 1 to 8, characterized in that the

damping stop (12) extends axially upwards from an actuating plane defined by the driven

pulley (7).

10. Motor vehicle door lock according to one of the claims 1 to 9, characterized in that the

damping stop (12) cooperates at least with one housing stop (13).

11. Motor vehicle door lock according to claim 10, characterized in that the housing stop

(13) is provided on a housing lid and/or lock case of a lock housing.

12. Motor vehicle door lock according to claim 10 or 11, characterized in that the housing

stop (13) is designed as a single piece with the housing lid and/or lock case.

REPLACEMENT SHEET (RULE 26)
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