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Abstract

The invention relates to an actuation mechanism for a clutch, comprising: an actuation
element (6) designed to be applied with an actuating force (FB) and to be shifted in an
actuation direction (X) by same; a transfer element (1) designed to carry out a shift in
the actuation direction (X); and a compensation mechanism designed to apply a
reinforcing clamping force (Fv) for the frictionally engaged transfer of the actuating force
(Fs) between the transfer element (1) and the actuation element (6), when an actuating
force (FB) is applied to the actuation element (6), wherein the compensation mechanism
has a friction element (2a) and a counter surface (1a) which are designed to bring about
the reinforcing clamping force (Fv) via a frictional connection when applying the
actuating force (Fg), and the friction element (2a) and the counter surface (1a) are
designed to generate the reinforcing clamping force (Fv) via a supporting force (Fa)
resulting from a deflection of the actuating force (Fs), wherein the reinforcing clamping
force (Fv) has at least the value of the supporting force (Fa). The invention also relates

to a clutch actuator having an actuation mechanism.
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DESCRIPTION

Actuation mechanism, in particular for a clutch actuator

The invention relates to an actuation mechanism for the conversion of an actuation force
into a displacement of a transmission element. Furthermore, the invention relates to a

clutch actuator which has an actuation mechanism of this type.

Actuation mechanisms convert an actuation force which is applied to an actuation
element into a displacement of a transmission element, in order, for example, to
disengage a clutch by the displacement being introduced into the clutch. Other technical
apparatuses can also be actuated by means of an actuation mechanism of this type,

however.

Furthermore, however, relative movements between the actuation element and the
transmission element have to be permitted under certain conditions, in order, for
example, to compensate for wear of the technical apparatus, in particular of friction
linings of the clutch, as a result of which idle travels which would have to be overcome in
the case of the actuation are avoided. Here, in the case of actuation, the connection
between the actuation element and the transmission element must be configured reliably
against slipping, in order to avoid, in particular, safety-critical situations, such as, for
example, the undesired engaging of a clutch.

It is therefore an object of the present invention to provide an actuation mechanism of
the above-described type and a clutch actuator which solve at least one of the

abovementioned problems.
According to the invention, an actuation mechanism for a clutch is provided, having:

- an actuation element which is configured to be loaded with an actuation force and

to be displaced by way of the latter in an actuation direction,
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- a transmission element which is configured to carry out a displacement in the
actuation direction, and

- a compensation mechanism which is configured to apply a reinforcing pressing
force for the frictionally locking transmission of the actuation force between the
transmission element and the actuation element when an actuation force is applied to
the actuation element,

the compensation mechanism having a friction element and a counter-face which
are configured to configure the reinforcing pressing force by way of a frictionally locking
connection in the case of the application of the actuation force, and

the friction element and the counter-face being configured to bring about the
reinforcing pressing force by way of a supporting force which results from a deflection of
the actuation force,

the reinforcing pressing force having at least the magnitude of the supporting force,

the counter-face being configured as a face of a groove which extends along the
actuation direction, and

the friction element being configured as a tongue which is configured to be guided in

the groove along the actuation direction.

The reinforcing pressing force is particularly preferably greater than the supporting force.

The friction element and the counter-face are preferably arranged in such a way that
they do not support the supporting force in the direction of action of the supporting force.
This means that a very high reinforcing pressing force has to be configured, in order to
produce a force component which counteracts the supporting force in the direction of

action of the latter.

A perpendicular with respect to the counter-face is preferably not parallel to the direction

of action of the supporting force.
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Here, the friction element and the counter-face are configured in such a way that they

are pressed against one another by way of the supporting force.

The compensation mechanism is preferably configured to reduce the reinforcing
pressing force between the transmission element and the actuation element when no
actuation force is applied to the actuation element, and/or when the actuation element is
situated in an end position. If the actuation force is reduced or withdrawn completely, the

frictionally
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locking connection between the friction element and the counter-face is released again. As

a result, jamming of the friction element is prevented.

As an alternative or in addition, the friction element and the counter-face are configured to
permit a relative movement of the transmission element with respect to the actuation
element parallel to the actuation direction when no actuation force is applied to the
actuation element and/or when the actuation element is situated in the end position. The
relative movement achieves a situation where a length compensation can take place
between the transmission element and the actuation element, which length compensation
can compensate, for example, for the wear in a clutch.

The counter-face is preferably configured as a face of a groove which extends along the
actuation direction, and the friction element is preferably configured as a tongue which is
configured to be guided in the groove along the actuation direction. Here, the friction
element and the groove represent a tongue and groove connection.

The groove is preferably configured as a groove which tapers transversely with respect to
the actuation direction, the counter-face and particularly preferably a further counter-face
which extends along the actuation direction configuring the tapered portion. This makes an
introduction of the friction element into the groove parallel, preferably perpendicularly, with
respect to the actuation direction possible, the frictionally locking connection being
configured between the friction element and the counter-face/counter-faces.

The counter-face/counter-faces preferably extends/extend along the actuation direction, a
positively locking connection in the form of stops, latches, etc. not being provided between
the friction element and the counter-face/counter-faces paraliel to the actuation direction.
The transmission of the actuation force in the actuation direction preferably takes place

exclusively via friction.

If the friction element and the counter-face/counter-faces are moved toward one another
transversely, preferably perpendicularly, with respect to the actuation direction, they are
preferably configured to come into contact with one another and to configure a frictionally
locking connection. The counter-face/counter-faces is/are therefore preferably not oriented
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transversely, preferably perpendicularly, with respect to the actuation direction, parallel to
the movement direction of the friction element.

The compensation mechanism preferably has a clamping element which is configured for
the deflection of the actuation force into the supporting force, the magnitude of the
supporting force proportionally to the magnitude of the actuation force preferably being
higher. Thus, a preferably higher supporting force which brings the friction element into
contact with the counter-faces can advantageously be formed from an actuation force.

A plurality of clamping elements are preferably provided which further preferably are
arranged in a rotationally symmetrical manner with respect to the actuation direction. The
clamping elements can further preferably be arranged at identical angular spacings.

As an alternative or in addition, the compensation mechanism is configured to reduce the
reinforcing pressing force, in particular, to zero. As a result, a relative movement between
the transmission element and the actuation element is advantageously permitted, without
the latter two being impeded in the relative movement by way of mutual friction, in
particular between the friction element and the counter-face/counter-faces. As a result, for
example, a compensation or adjustment of the transmission element with respect to an
apparatus to be actuated, such as a clutch, can take place. There is therefore the
possibility of compensating for idle travels which would be produced, for example, by way
of wear of the clutch linings.

The clamping element is preferably configured in one piece with the actuation element.
This can therefore achieve a situation where the clamping element can be deflected
elastically by way of an elastic configuration of the connection between the clamping
element and the actuation element.

As an alternative, the clamping element is connected to the actuation element via an
articulated connection, preferably a torque-free articulated connection. A torque-free
articulated connection is configured to transmit merely forces between the clamping

element and the actuation element.
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The friction element is preferably provided on the actuation element or the clamping
element, and the counter-face is preferably provided on the transmission element, or the
friction element is provided on the transmission element, and the counter-face is provided
on the actuation element or the clamping element.

Friction elements or counter-faces are preferably provided on a plurality of clamping

elements.

A tensioning element is preferably provided between the actuation element and the
transmission element, which tensioning element is configured, for the transmission of the
actuation force to the transmission element, to generate a tensioning pressing force which
is configured in such a way that it increases the maximum transmissible actuation force (=
maximum actuation force), the tensioning pressing force acting in addition to the
supporting force of the clamping element in the form of an overall pressing force and
therefore increasing the maximum actuation force. As a result, a simple possibility is
provided of configuring the overall pressing force which is composed of the supporting
force of the clamping element and the tensioning pressing force.

The tensioning element is preferably configured as a spring element which applies the

tensioning pressing force between the transmission element and the clamping element.

The spring element is preferably of closed configuration, in particular is configured as a
ring, and is configured to apply the tensioning pressing force over the full circumference
between the transmission element and the actuation element.

Here, the tensioning pressing force can be structurally designed simply, by, for example, a
defined spring constant of the spring element being selected. In this way, a defined
tensioning pressing force is to be expected in the case of an expansion to be expected of
the tensioning element.

The end position is preferably defined by way of a stop which is of stationary configuration
with respect to the transmission element and the actuation element.
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The clamping element is preferably configured to bear against the stop in the end position
of the actuation element, a force acting between the stop and the clamping element, which
force counteracts the frictionally locking connection between the friction element and the
counter-face.

A lifting geometry is preferably provided which is configured to space the friction element
apart from the counter-face, or at least to release the frictionally locking connection
between the friction element and the counter-face.

Said lifting geometry is preferably provided in the end position, particularly preferably on
the stop. The lifting geometry is preferably configured as a ramp, against which, for
example, the clamping element or the friction element runs, as a result of which the
spacing apart can take place.

The clamping element or the friction element is preferably also configured specifically to
come into contact with the lifting geometry. For this purpose, a ramp is particularly
preferably provided on the clamping element or on the friction element, which ramp is
further preferably configured to run against the lifting geometry, preferably against the
ramp of the lifting geometry.

The counter-face/counter-faces and/or the friction element are preferably configured with
an increased coefficient of friction. As a result, a further increase of the maximum
actuation force can be achieved if it has to be ensured that relatively high actuation forces
have to be transmitted. Here, the coefficient of friction can preferably be increased by way
of machining of the counter-face and/or the friction element. Thus, for example, grooves
which run transversely with respect to the actuation direction or a surface of the counter-
face and/or of the friction element which is of generally rougher design can be expedient.

The actuation element and the transmission element and/or the compensation mechanism
are preferably configured such that, if a maximum actuation force is exceeded by way of
the actuation force or by way of a force which is introduced into the transmission element,
a relative movement takes place between the actuation element and the transmission
element in the actuation direction. This ensures that the transmission element and the
actuation element can be displaced with respect to one another, without transmitting
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introduced forces which are excessively high and might cause damage of the actuation

mechanism or apparatuses which are in contact with the actuation mechanism.

Here, the maximum actuation force which can be transmitted at most by way of the
frictionally locking connection between the actuation element and the transmission
element is defined directly by the reinforcing pressing force. Here, the maximum actuation
force is higher, the higher the reinforcing pressing force. Since the reinforcing pressing
force is brought about from the actuation force substantially by way of the structural
arrangement of the actuation element, the clamping element and the transmission
element, a transmission ratio of the actuating force to the reinforcing pressing force is
substantially possible by way of the structural design of said elements. Here, in particular,
the connection between the actuation element and the clamping element is to be
described in detail, which connection is preferably of bent configuration. Furthermore, the
structural design of the friction element and the counter-face/counter-faces is decisive.
Here, the magnitude of the reinforcing pressing force can be influenced, above all, by the
angle, with which the contact faces of the friction element and the counter-face come into
contact with one another, in particular when the counter-faces are a constituent part of a

groove.

The actuation mechanism is preferably configured to decrease the reinforcing pressing
force, preferably the overall pressing force, between the transmission element and the
actuation element when the actuation element is situated in an end position, the decrease
preferably taking place in such a way that, as a result, the maximum actuation force is
decreased, and a relative movement between the actuation element and the transmission
element is made possible in the actuation direction. The decrease of the overall pressing
force can therefore also take place such that there is still a pressing force consisting of the
reinforcing pressing force and the overall pressing force or only of the reinforcing pressing
force between the transmission element and the actuation element. As a result, the
maximum actuation force is decreased, as a result of which the relative movement
between the actuation element and the transmission element takes place under the
influence of a frictional force between the friction element and the counter-face/counter-
faces. This can be appropriate for the compensation or adjustment movement if it is
desired that a contact between the friction element and the counter-face/counter-faces
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continues to exist, in order to allow a reinforcing pressing force to act without delay in the

case of the application of an actuation force.

The actuation mechanism is preferably configured to apply the actuation force to the
actuation element pneumatically, hydraulically, mechanically, electrically and/or
magnetically. In the case of a pneumatic or hydraulic application of the actuation force, the
actuation element is preferably in contact with a piston/cylinder arrangement, or the
actuation element is configured as a piston which closes a pressure space of a cylinder.
As a result, the actuation element can be loaded with a pressure force as actuation force.
In the case of an electrical or magnetic application, corresponding elements are provided
which generate the actuation force from an electrical or magnetic field. To this end, for
example, electric motors, in particular linear motors, are to be expected. Otherwise, a
mechanical application is also possible, for example by way of a linkage which is in contact
with the actuation element.

According to the invention, furthermore, a clutch actuator is provided which has an
actuation mechanism, as described above, the clutch actuator being configured to

disengage a clutch by way of the transmission element.

The actuation mechanism of the clutch actuator is preferably configured, when no
actuation force acts on the actuation element, to release the relative movement between
the actuation element and the transmission element. This advantageously ensures that the
transmission element can compensate for wear of the clutch linings by way of the relative
movement, when no actuation force acts on the actuation element. The transmission
element can therefore remain constantly in contact with the clutch, in particular with a
release bearing of the clutch, with the result that no idle travels can be produced as a
result of the wear, which idle travels would initially have to be overcome in the case of the

application of an actuation force to the actuation element.

The transmission element is preferably loaded in the actuation direction by way of an
elastic prestressing force which is generated by way of a spring element, the elastic
prestressing force being configured in such a way that, when no actuation force is applied
to the actuation element, it is in equilibrium with an elastic prestressing force of a clutch
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spring. This achieves a situation where there is a continuous contact of the transmission

element with the clutch, in particular with the release bearing.

The embodiments which have been described up to now can be combined with one
another in any desired way, in order to obtain further embodiments which likewise have
subjects which correspond to the subjects according to the invention. Therefore, in the
following text, the description of preferred embodiments of the invention takes place with
reference to the appended drawings, in which, in detail:

fig. 1 shows an outline sectional view of an actuation mechanism according to the
invention,
fig. 2 shows a detailed view of the connection between the clamping element and

the transmission element, and

fig. 3 shows a further detailed view of the connection between the clamping
element and the transmission element.

Fig. 1 shows a sectional view of an actuation mechanism according to the invention. Since
said sectional view is symmetrical with respect to a horizontal axis, merely the upper
elements of the actuation mechanism are described by way of designations. The lower
elements correspond to the upper ones, with the result that designations are not
necessary here.

An actuation mechanism is shown which has a transmission element 1 in the form of a
cylindrical rod which extends from left to right in the illustration which is shown. The
transmission element 1 has an axis 8 which is likewise oriented from left to right. Here, the
transmission element 1 is configured such that it can be displaced in an actuation direction
X along the axis 8.

Instead of a cylindrical transmission element 1, other cross-sectional shapes are also
conceivable. Thus, for example, a square or rectangular cross-sectional shape is also
conceivable.
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Furthermore, an actuation element 6 is shown in section, which actuation element 6
extends around the transmission element 1 in a rotationally symmetrical manner about the
axis 8 of the transmission element 1. Here, the actuation element 6 can be loaded with an
actuation force Fg which is shown on the left-hand side of the actuation element 6. On the
right-hand side of the actuation element 6, the actuation element 6 merges into a clamping
element 2. Said clamping element 2 is configured in one piece with the actuation element
6 and is oriented so as to bend away with respect to the latter. As an alternative, the
clamping element 2 can also be connected to the actuation element 6 via a joint which is
provided, for example, in the bend between the actuation element 6 and the clamping
element 2. This is a multiple-piece embodiment.

Starting from the actuation element 6, the clamping element 2 extends toward the
transmission element 1. Here, however, its free end which is configured here as a
clamping element receptacle 7 does not make contact with the surface 5 of the
transmission element 1, contrary to the illustration in fig. 1.

In the embodiment which is shown, further clamping elements 2 are arranged in a
rotationally symmetrical manner about the axis 8 and are configured in one piece with the
actuation element 6.

The description of the further construction of the actuation mechanism, in particular of the
contact point between the clamping element 2 and the transmission element 1, takes place
with consideration of fig. 2 and fig. 3. Therefore, reference is made in the following text to
all the drawings. For reasons of clarity, fig. 2 and fig. 3 show merely the clamping element
2, which is shown at the top in fig. 1, in an outline illustration. This construction of the

contact point can be transferred to further clamping elements, as at the bottom in fig. 1.

Fig. 2 shows the transmission element 1 and the clamping element 2 in the actuation
direction X in section. Fig. 3 shows the same arrangement in section as fig. 2, rotated by
90°.

The transmission element 1 has a groove which tapers from the surface 5 of the
transmission element 1 into the transmission element 1 and has two counter-faces 1a, 1b
in fig. 2. Said counter-faces 1a, 1b extend along the actuation direction X. Here, the
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counter-faces 1a, 1b are not oriented in parallel, but rather they configure a tapering cross
section of the groove, the groove having the greatest opening at the surface 5 of the
transmission element 1.

At its free end, the clamping element 2 has a friction element 2a in the form of a tongue. In
a manner which corresponds to the counter-faces 1a, 1b of the groove, this is configured

in such a way that it can be guided in the actuation direction X in the tapering groove.

Furthermore, fig. 1 shows a stop 3 which is of stationary configuration with respect to the
remaining elements, in particular the actuation element 6 and the transmission element 1.
In the illustration which is shown and which corresponds to an end position of the actuation
element 6, the clamping element 2 bears against the stop 3. As a result, the clamping
element 2 is loaded with a reaction force which leads to the tensioning element receptacle
7 being bent away from the axis 8. This takes place by virtue of the fact that the reaction
force is oriented parallel to an actuation direction X, a bending moment being produced
about the connecting point between the actuation element 6 and the clamping element 2,
which bending moment loads the clamping element 2 which is shown at the top in the
illustration toward the left, and loads the clamping element 2 which is shown at the bottom
toward the right.

The method of operation of the actuation mechanism which is shown is as described in the
following text.

In the illustration which is shown in fig. 1, the actuation mechanism, in particular the
actuation element 6, is situated in an end position. In order then to achieve a displacement
of the transmission element 1 in the actuation direction X by way of the actuation force Fg,
the actuation force Fg has to be transmitted to the transmission element 1. The
transmission takes place between the friction element 2a and the counter-faces 1a, 1b, in
particular, by way of a frictionally locking connection.

If an actuation force Fs is applied to the actuation element 6, the clamping element 2 is
released from the stop 3 as a result. The reaction force between the clamping element 2
and the stop 3 is canceled as a result, as a result of which the actuation force Fgs has to be
supported by way of the clamping element 2 which is then free standing on the
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transmission element 1. Said support takes place between the friction element 2a and the
counter-faces 1a, 1b which come into contact with one another as a result or, if they are
already in contact, are pressed onto one another in a more pronounced manner.

On account of the angled arrangement of the actuation element 6 and the clamping
element 2, a high supporting force Fa is produced as a result in the clamping element 2 for
the support of the actuation force Fs. Said supporting force Fa is proportional to the applied
actuation force Fg, and acts in a pressing manner between the friction element 2a and the
counter-faces 1a, 1b. The ratio of the magnitudes of the actuation force Fs and the
supporting force Fa can be specified here by way of the bend between the two elements.

Here, the supporting force Fa can be absorbed in a merely frictionally locking manner
between the friction element 2a and the counter-faces 1a, 1b. On account of the tapering
configuration of the groove, a high reinforcing pressing force Fv between the friction
element 2a and the counter-faces 1a, 1b therefore results from the supporting force Fa of
the clamping element 2.

Said reinforcing pressing force Fv configures the frictionally locking connection for the
transmission of the actuation force Fg to the transmission element 1. As a result, a
maximum actuation force which can be transmitted between the friction element 2a and
the counter-faces 1a, 1b is also increased. Therefore, the generation of the reinforcing
pressing force Fv leads to it being possible for the displacement of the transmission
element 1 in the actuation direction X to take place as soon as the resulting maximum
actuation force is greater than or equal to the applied actuation force Fs.

The application of the actuation force Fs to the actuation element 6 therefore brings about
a frictional force Fr between the friction element 2a and the counter-faces 1a, 1b, which
frictional force Fr, if the actuation force Fs is smaller than the maximum actuation force,
corresponds to said actuation force Fs. As a consequence, the transmission element 1
experiences a displacement in the actuation direction X, which displacement arises from
the actuation force Fs.

The connection which is shown between the friction element 2a and the counter-faces 1a,
1b nevertheless has a maximum actuation force, as a result of which an overload
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protection means is realized which, for example, permits slipping of the transmission
element 1 with respect to the actuation element 6 if an excessive counter-force is
introduced counter to the actuation direction X into the transmission element 1 and
therefore into the actuation mechanism.

Moreover, the actuation mechanism which is shown has an automatic wear adjustment
means which is active when the actuation element 6 is situated in the shown end position
or when the clamping element 2 which is shown bears against the stop 3. To this end, the
actuation element 6 or the clamping element 2 is loaded with a force counter to the
actuation direction X, which force comes, for example, from a spring (not shown), with the
result that the actuation element 6 and the clamping element 2 are pressed into the end
position, as a result of which the reaction force between the stop 3 and the clamping
element 2 is increased. As described above, the reaction force between the stop 3 and the
clamping element 2 brings about that, as a result, a bending moment acts on the clamping
element 2, which bending moment loads the clamping element 2 away from the axis 8.
Here, the elements which are involved are configured in such a way that the bending
moment acts counter to the reinforcing pressing force Fv. In this way, a maximum
actuation force is reduced between the transmission element 1 and the actuation element
6, in particular between the friction element 2a and the counter-faces 1a, 1b, with the
result that a displacement of the transmission element 1 with respect to the actuation
element 6 can already be achieved by way of small forces which are introduced from the
outside into the transmission element 1 counter to the actuation direction X.

A force of this type can be introduced into the transmission element 1 by way of a clutch
spring, for example, the transmission element 1 being configured in this case to come into
contact, for example, with a release bearing of the clutch, the clutch force being introduced
via the release bearing into the transmission element 1.

If, for example, the clutch linings have pronounced wear, said wear has to be
compensated for. This takes place by virtue of the fact that the clutch spring presses in a
more pronounced manner on the transmission element 1. Since, in the end position which
is shown, as described above, the maximum actuation force between the friction element
2a and the counter-faces 1a, 1b is greatly reduced, and in one preferred exemplary
embodiment can preferably be reduced to zero, the transmission element 1 can then move
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freely with respect to the actuation element 6 and, as a result, can compensate for the
clutch wear. In the case of the application of an actuation force Fs, the reinforcing pressing
force Fv and therefore the maximum actuation force between the friction element 2a and
the counter-faces 1a, 1b are increased again. This takes place at the latest when the
clamping element 2 is released from the stop 3. In preferred embodiments, however, this
can also already take place at an earlier stage. Accordingly, the connection exists again
between the friction element 2a and the counter-faces 1a, 1b, as a result of which the
clutch can be disengaged by way of the actuation force Fg.

Moreover, the actuation mechanism can be configured to facilitate the release of the
frictionally locking connection between the friction element 2a and the counter-faces 1a,
1b. For example, a run-up slope (not shown) can be provided, against which, for example,
the clamping element 2 runs when it approaches the end position. By way of the run-up
slope, the friction element 2a is lifted out of the groove or at least the reinforcing pressing

force Fv is reduced.

In addition, fig. 1 shows an optional tensioning element 4 which is arranged on the
tensioning element receptacle 7 of the clamping element 2. Here, the tensioning element
receptacle 7 is correspondingly configured in order to receive the tensioning element 4.
Here, the tensioning element 4 is configured as an annular spring element which extends
in a rotationally symmetrical manner about the axis 8 of the transmission element 1. Here,
the tensioning element 4 is configured in such a way that, in the illustration which is
shown, it is widened away from the axis 8 by way of the tensioning element receptacle 7.
As a consequence, the tensioning element 4 applies a tensioning pressing force Fs from
the outside on the tensioning element receptacle 7, as a resuit of which the friction
element 2a is pressed into the groove and therefore into the counter-faces 1a, 1b.

As a result, the tensioning element 4 increases the active supporting force Fa by the
tensioning pressing force Fs. This can be calculated by way of interpretation of the spring
constant of the tensioning element 4 and the widening to be expected on the contact
section 7.

The tensioning element 4 therefore leads to it being possible for the reinforcing pressing
force Fv between the friction element 2a and the counter-faces 1a, 1b to be increased
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further, as a result of which the frictionally locking connection between the transmission
element 1 and the clamping element 2 is reinforced, and the risk of slipping in the case of
the application of an actuation force Fs can be decreased.

Moreover, further tensioning elements 4 are conceivable which likewise make the
application of a tensioning pressing force Fs possible. For example, instead of a spring
element, a clip can also be used which permits setting of the tensioning pressing force Fs,
for example, by means of a screw.

Since the tensioning element 4 can be added optionally in order to improve the frictionally
locking connection, embodiments are also conceivable which have neither a tensioning

element 4 nor a tensioning element receptacle 7.

As described above, the actuation mechanism which is shown can preferably be used in a
clutch actuator. Here, the principle of the transmission of the actuation force Fs from the
actuation element 6 to the transmission element 1 can be applied both for centrally
arranged and for decentrally arranged clutch actuators. A centrally arranged clutch
actuator is, for example, arranged with respect to a clutch in such a way that the
displacement of the transmission element 1 in the actuation direction X takes place in a
centrally aligned manner with the release bearing of the clutch. The displacement in order
to disengage the clutch takes place here directly by way of the transmission element 1. In
the case of a decentral clutch actuator, the transmission element 1 is not arranged in the
actuation direction X in a centrally aligned manner with the release bearing. Here, the
displacement for disengaging the clutch takes place indirectly, for example by way of a
transmitting linkage. Furthermore, in the case of a centrally arranged clutch actuator, a
shaft which is connected to one clutch side can be guided through the clutch actuator. For
example, the axis of said shaft then corresponds to the axis 8 of the transmission element
1, the transmission element 1 being of hollow configuration and the shaft penetrating the
transmission element 1. These and other overall designs of clutch actuators do not restrict
the subject matter of the invention, however.
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PATENT CLAIMS

1. An actuation mechanism for a clutch having:

- an actuation element which is configured to be loaded with an actuation force and
to be displaced by way of the latter in an actuation direction,

- a transmission element which is configured to carry out a displacement in the
actuation direction, and

- a compensation mechanism which is configured to apply a reinforcing pressing
force for the frictionally locking transmission of the actuation force between the
transmission element and the actuation element when an actuation force is applied to
the actuation element,

the compensation mechanism having a friction element and a counter-face which
are configured to configure the reinforcing pressing force by way of a frictionally locking
connection in the case of the application of the actuation force, and

the friction element and the counter-face being configured to bring about the
reinforcing pressing force by way of a supporting force which results from a deflection of
the actuation force,

the reinforcing pressing force having at least the magnitude of the supporting force,

the counter-face being configured as a face of a groove which extends along the
actuation direction, and

the friction element being configured as a tongue which is configured to be guided

in the groove along the actuation direction.

2. The actuation mechanism as claimed in claim 1,

the compensation mechanism being configured to reduce the reinforcing pressing
force between the transmission element and the actuation element when no actuation
force is applied to the actuation element, and/or when the actuation element is situated
in an end position, and/or

the friction element and the counter-face being configured to permit a relative
movement of the transmission element with respect to the actuation element parallel to
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the actuation direction when no actuation force is applied to the actuation element

and/or when the actuation element is situated in the end position.

3. The actuation mechanism as claimed in claim 1 or 2,
the groove being configured as a groove which tapers transversely with respect to
the actuation direction, the counter-face and a further counter-face which extends along

the actuation direction configuring the tapered portion.

4. The actuation mechanism as claimed in any one of claims 1 to 3,

the compensation mechanism having a clamping element which is configured for
the deflection of the actuation force into the supporting force,

the magnitude of the supporting force proportionally to the magnitude of the
actuation force preferably being higher, and/or

the compensation mechanism being configured to reduce the reinforcing pressing

force, in particular, to zero.

5. The actuation mechanism as claimed in claim 4,
the clamping element being configured in one piece with the actuation element, or
being connected to the actuation element via an articulated connection, preferably a

torque-free articulated connection.

6. The actuation mechanism as claimed in either of claims 4 or 5,

the friction element being provided on the actuation element or the clamping
element, and the counter-face being provided on the transmission element, or

the friction element being provided on the transmission element, and the counter-

face being provided on the actuation element or the clamping element.
7. The actuation mechanism as claimed in any one of claims 1 to 6,

a tensioning element being provided between the actuation element and the
transmission element, which tensioning element is configured to generate a tensioning
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pressing force which is configured in such a way that it improves the frictionally locking

transmission of the actuation force.

8. The actuation mechanism as claimed in claim 7,

the tensioning element being configured as a spring element which generates the
tensioning pressing force, and

the spring element being of closed configuration, in particular being configured as a
ring, and being configured to apply the tensioning pressing force over the full
circumference between the transmission element and the actuation element.

9. The actuation mechanism as claimed in any one of claims 2 to 8,
the end position being defined by way of a stop which is of stationary configuration
with respect to the transmission element and the actuation element.

10. The actuation mechanism as claimed in claim 9,

the clamping element being configured to bear against the stop in the end position
of the actuation element, and a force acting between the stop and the clamping
element, which force counteracts the frictionally locking connection between the friction

element and the counter-face.

11. The actuation mechanism as claimed in claim 9 or 10,

a lifting geometry being provided in the end position, preferably on the stop, which
lifting geometry is configured to space the friction element apart from the counter-face,
or at least to release the frictionally locking connection between the friction element and

the counter-face.
12. The actuation mechanism as claimed in any one of claims 2 to 11,
the counter-face and/or the friction element being configured with an increased

coefficient of friction.

13. The actuation mechanism as claimed in any one of claims 1 to 12,
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the actuation mechanism being configured to apply the actuation force to the
actuation element pneumatically, hydraulically, mechanically, electrically and/or

magnetically.

14. A clutch actuator, having an actuation mechanism as claimed in any one of claims 1
to 13,
the clutch actuator being configured to disengage a clutch by way of the

transmission element.

15. The clutch actuator as claimed in claim 14,

the actuation mechanism being configured, when no actuation force acts on the
actuation element, to release the relative movement between the actuation element and
the transmission element, and/or

the transmission element being loaded in the actuation direction by way of an
elastic prestressing force which is generated by way of a spring element,

the elastic prestressing force being configured in such a way that, when no
actuation force is applied to the actuation element, it is in equilibrium with an elastic

prestressing force of a clutch spring.
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Fig. 3
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