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(57) ABSTRACT

An actuator for a clutch or gear mechanism in a motor vehicle
comprises an electric motor and an incremental encoder. The
encoder comprises a position measurement signal output at
which a position measurement signal can be output which has
a number of different signal states, each of which is assigned
to a relative position between a primary part and a secondary
part of the electric motor. For the commutation of'the electric
motor, the position measurement signal output is connected
to a position measurement signal input of a control device for
a motor winding of the electric motor. The control device
comprises a device for checking the plausibility of the posi-
tion measurement signal and is designed in such a manner that
on the occurrence of an implausible signal state the power
supply to the electric motor is disconnected and/or the power
of the electric motor is limited.

9 Claims, 4 Drawing Sheets

|oo

3\\& ‘—/2




U.S. Patent Feb. 3, 2009 Sheet 1 of 4 US 7,486,490 B2

=g
o L
| B I |
£ It e
o—l 1 g’} _—
3\@@,_,2
]




U.S. Patent Feb. 3, 2009 Sheet 2 of 4 US 7,486,490 B2

: : 1
5V L
—H 17
7 6 5 | < | 4
V) /1 NN 104\ | 4
8 /2N IR\ ” \
- v N X
i AL |
T U
URef i - °
Fig. 2
é 13 i 12
L -
g4 A
8 V/ / : X \
e x
T i
URef | : |

Fig. 3



U.S. Patent Feb. 3, 2009 Sheet 3 of 4 US 7,486,490 B2

v | |
| I I
| ! al 4b
NP
8 V/ I \\ X
g 2 x
| . PTC
! ! 10a 10b
Fig. 4
A
| [mA]

T T —

120°C 150°C

Fig. 5



U.S. Patent Feb. 3, 2009 Sheet 4 of 4 US 7,486,490 B2

17 i 13 E
Ly Lo
URef ‘_JE i i ! )
g B 7/ B N (¥
// \\; > 16
8 / \:ﬁ X
T E
Fig. 6
77 i
5V | !
URef — ]} ]} 20
18 AN 4
= /BN 4
mat N 3%6
- A o
! ! |




US 7,486,490 B2

1

ACTUATOR FOR THE ACTUATION OF A
CLUTCH AND/OR A GEAR MECHANISM

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent application claims priority of German Patent
Application No. 10 2005 060 599.0, filed Dec. 17, 2005,
which application is incorporated herein by reference.

FIELD OF THE INVENTION

The invention relates to an actuator for actuation of a clutch
and/or a gear mechanism in a motor vehicle, comprising an
electric motor and an incremental encoder therefor, where the
incremental encoder comprises a position measurement sig-
nal output at which it is possible to output a position mea-
surement signal having a number of different signal states,
each of which is assigned to a relative position between a
primary part and a secondary part of the electric motor, where,
for the commutation of the electric motor, the position mea-
surement signal output is connected to a position measure-
ment signal input of a control device for a motor winding of
the electric motor, where the control device comprises a
device for checking the plausibility of the position measure-
ment signal and is designed in such a manner that on the
occurrence of an implausible signal state the power supply to
the electric motor is disconnected and/or the power of the
electric motor is limited. Furthermore, the invention relates to
an actuator serving for the actuation of a clutch and/or a gear
mechanism in a motor vehicle and comprising an electric
motor comprising a motor winding and an incremental
encoder therefor, where the incremental encoder comprises a
position measurement signal output which, for the commu-
tation of the electric motor, is connected to a position mea-
surement signal input of a control device for the electric
motor, where the control device comprises a power supply
device for the incremental encoder and is connected via an
output stage to the motor winding. In addition, the invention
relates to a process for the operation of an actuator in a motor
vehicle and comprising an electric motor, where a position
measurement signal for the electric motor is registered and
the electric motor is commutated as a function of the position
measurement signal, where the position measurement signal
has a number of different signal states, each of which is
assigned to a relative position between a primary part and a
secondary part of the electric motor, where the plausibility of
the position measurement signal is checked and on the occur-
rence of an implausible signal state the power supply to the
electric motor is disconnected and/or the power of the electric
motor is limited.

BACKGROUND OF THE INVENTION

An actuator of the type described above, which is intended
for the actuation of a selector shaft of an automated transmis-
sion in a motor vehicle, is known from practice. It comprises
as a drive an electric motor with a stator comprising a winding
and a permanent-magnet rotor working together therewith.
On the periphery of the rotor a row of permanent-magnet
segments is disposed which extends in the peripheral direc-
tion and has alternating north and south poles. Disposed on
the electric motor to register the relative position between the
rotor and the stator is an incremental encoder which com-
prises, on the stator, several Hall sensors which are spaced
from one another in the peripheral direction and which detect
the magnetic field of the permanent-magnet segments passing
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by. The incremental encoder is connected to a control device
which evaluates the measurement signals of the Hall sensors
and commutates the winding as a function of the position of
the rotor relative to the stator. The control device is disposed
in a housing spatially separated from the incremental encoder
and is connected via electrical cable to the incremental
encoder. So that the selector shaft is not displaced in an
uncontrolled manner when there is a failure or malfunction of
the incremental encoder, the control device comprises a
device for checking the plausibility of the position measure-
ment signal. On the occurrence of an implausible signal state
the power supply to the electric motor is disconnected with
the aid of the control device. So that the electric motor can be
produced economically and has low weight and compact
dimensions, it is dimensioned so that it is indeed suitable for
a short-time load but not for long-term operation. So that the
electric motor nonetheless does not overheat in the opera-
tional states occurring in practice, the dimensioning is based
on unfavorable conditions of operation, such as, for example,
driving in mountainous terrain with a fully loaded motor
vehicle and high ambient temperature. These conditions of
operation occur only very rarely in the normal operation of
the motor vehicle so that the electric motor is over-dimen-
sioned for the loads customarily occurring during the opera-
tion of the motor vehicle.

SUMMARY OF THE INVENTION

In an advantageous form of embodiment of the invention
the position measurement signal output comprises several
output connections assigned to different positions or bits of
the position measurement signal, where the incremental
encoder is designed in such a manner that on the occurrence
of an operating temperature lying outside of the range of
theoretical values at least one output connection is set to a
predefined, fixed electrical potential. The temperature limit of
the electric motor can be realized still more economically
thereby.

Ina preferred development of the invention the incremental
encoder comprises Hall sensors for the detection of a mag-
netic field dependent on the relative position between the
primary part and the secondary part, where operating voltage
connections of the Hall sensors are connected to the power
supply device, and where the temperature-monitoring device
is in controlling connection with the power supply device in
such a manner that on the occurrence of an operating tem-
perature lying outside of the range of theoretical values the
electrical power supply voltage present at the operating volt-
age connection of at least one of the Hall sensors is reduced or
switched off. The voltage at the output of the at least one Hall
sensor is then reduced so much that the corresponding output
signal ofthe control device is interpreted as “0”. Also through
this measure, a limit of the operating temperature of the
electric motor is made possible with little complexity in the
circuit technology.

It is advantageous if the temperature-monitoring device is
in controlling connection with the power supply device in
such a manner that on the occurrence of an operating tem-
perature lying outside of the range of theoretical values the
electrical power supply voltages present at the operating volt-
age connections of all of the Hall sensors is reduced or
switched off. The temperature-limiting device for the electric
motor can then be produced still more economically.

In an expedient development of the invention the incre-
mental encoder is designed in such a manner that on the
occurrence of an operating temperature lying outside of a first
range of theoretical values an implausible first signal state, or
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a sequence of implausible first signal states, is/are applied at
the position measurement signal input, and, on the occurrence
ofan operating temperature lying outside of a second range of
theoretical values an implausible second signal state, or a
sequence of implausible second signal states, is/are applied at
the position measurement signal input, wherein the control
device is designed in such a manner that on the occurrence of
the first signal state, or the sequence of first signal states, the
power of the electric motor is limited and on the occurrence of
the second signal state, or the sequence of second signal
states, the power supply to the electric motor is disconnected.
A distinction is therefore made between a temperature warn-
ing and a temperature shutdown. On the occurrence of a
temperature warning the electric motor can initially continue
to be controlled via the control device, where, however, the
control is accomplished in such a manner that positioning
movements of the electric motor are limited to a necessary
extent. This can, for example, be achieved by the fact that
certain functions are temporarily disabled. Also, an over-
temperature warning can be displayed to the driver. Should
this measure not be sufficient to hold the operating tempera-
ture of the electric motor within the range of theoretical
values, the electric motor is switched off to protect against
thermal damage or destruction. Before switching off the elec-
tric motor, the motor vehicle can, if necessary, be brought into
an uncritical operating state.

It is advantageous if the position measurement signal out-
put comprises several output connections assigned to differ-
ent positions or bits of the position measurement signal and if
on the occurrence of the operating temperature lying outside
ofthe first range of theoretical values a first output connection
is set to a predefined, fixed electrical potential and on the
occurrence of the operating temperature lying outside of the
second range oftheoretical values a second output connection
is set to a predefined, fixed electrical potential.

Thereby, the temperature warning and switch-off function
for the electric motor can be realized economically with very
little complexity in circuit technology.

On overshoot of a predefined operating temperature of the
electric motor a measurement error in the position measure-
ment signal is simulated in order to achieve a switch-off
and/or a limiting of power of the electric motor. The request
for the switch-off and/or the power limit can thus be accom-
plished in a simple manner via the lines already present for the
transmission of the position measurement signal.

The operating current of the actuator is therefore modu-
lated as a function of the operating temperature measured in
the incremental encoder and demodulated in the control
device in order that the measured value for the operating
temperature and/or the result of the comparison between the
measured value and the predefined range of theoretical values
is transmitted from the temperature-measuring device of the
incremental encoder to the evaluation device. In an advanta-
geous manner, the power supply lines already present
between the control device and the incremental encoder are
used for the transmission of information.

One object of the invention is to provide an actuator of the
type stated in the introduction which can be produced eco-
nomically and makes possible compact dimensions. Further-
more, there is the objective of specifying a process of the type
stated in the introduction which can be carried out economi-
cally.

This object is realized with respect to the actuator by the
fact that the incremental encoder comprises a temperature-
monitoring device designed to register the operational tem-
perature of the electric motor and that the incremental
encoder is designed in such a manner that on the occurrence
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of an operating temperature lying outside of the range of
theoretical values an implausible signal state is applied at the
position measurement signal output.

Thereby, the lines provided for the transmission of the
position measurement signal between the incremental
encoder and the control device can also be used in an advan-
tageous manner to disconnect and/or to limit the power sup-
ply of the electric motor if an operating state should ever
occurin which the operating temperature of the electric motor
exceeds a predefined limit value. In this way, an additional
control line between the incremental encoder and the control
device can be spared. The components present for a tradi-
tional actuator without a temperature-monitoring device,
such as, for example, the control device, electrical connecting
cables, or cable connector plugs, can be carried over without
change to the actuator according to the invention. Since the
operating temperature of the electric motor under unfavorable
conditions of operation is limited, the electric motor can be
dimensioned smaller than would be possible without such a
limit. With this, one accepts in the bargain a limit of power
and/or a switching off of the electric motor, and a reduction in
convenience possibly associated therewith, under conditions
of operation leading to a thermal peak load of the electric
motor and occurring only very rarely in practice.

The object stated above is realized by the fact that the
operating temperature of the electric motor is registered and
compared to a predefined range of theoretical values and that
on the occurrence of an operating temperature lying outside
of the range of theoretical values an implausible signal state
of the position measurement signal is produced.

The object stated above can also be realized by the fact that
the incremental encoder comprises a temperature-measuring
device forregistering the operating temperature of the electric
motor, that a comparison device for comparing the registered
operating temperature to a predefined range of theoretical
values is provided, that the incremental encoder comprises a
device for changing its operating current, that this device is in
controlling connection with the temperature-measuring
device and/or the comparison device in such a manner that the
operating current can be adjusted as a function of the operat-
ing temperature and/or the result of the comparison, that the
control device comprises a measuring device for the operat-
ing current, where that measuring device is in controlling
connection with the output stage in such a manner that on the
occurrence of an operating temperature lying outside of the
range of theoretical values the power supply to the electric
motor is disconnected and/or the power of the electric motor
is limited.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, embodiments of the invention are
explained in more detail with the aid of the drawings,
wherein:

FIG. 1 is a schematic circuit diagram of an actuator which
comprises an electric motor, an incremental encoder, and a
control device for the electric motor;

FIG. 2 is a partial circuit diagram of a first embodiment
example of the actuator;

FIG. 3 is a partial circuit diagram of a second embodiment
example of the actuator;

FIG. 4 is a partial circuit diagram of a third embodiment
example of the actuator;

FIG. 5 is a graphic representation of the power consump-
tion of the incremental encoder as a function of the operating
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temperature of the electric motor, where the operating tem-
perature is plotted on the x-axis and the current is plotted on
the y-axis;

FIG. 6 is a partial circuit diagram of a fourth embodiment
example of the actuator; and

FIG. 7 is a partial circuit diagram of a fifth embodiment
example of the actuator.

DETAILED DESCRIPTION OF THE INVENTION

Asseen in FIG. 1, actuator 1 for a motor vehicle comprises
an electric motor 2 which is connected, via a gear mechanism
not represented in more detail in the drawing, to an actuating
element for a plate clutch. The electric motor 2 comprises a
primary part with a motor winding 3 and a permanent-magnet
secondary part. At the periphery of the secondary part a row of
magnetic segments is disposed, in a manner known per se,
which has alternating north and south poles and works
together with the winding via an air gap.

An incremental encoder, which comprises several Hall
sensors 4 which are disposed so as to be fixed on the primary
part, which are spaced from one another in the peripheral
direction of the primary part, and which face the secondary
part’s magnetic segments and detect their magnetic field, is
provided on the electric motor 2 to register the position of the
secondary part relative to the primary part.

The incremental encoder comprises a position measure-
ment signal output 5 at which a digital position measurement
signal can be output as a function of the relative position
between the primary part and the secondary part. The position
measurement signal can assume a predefined number of dif-
ferent signal states, each of which is assigned to a relative
position. In the embodiment examples shown in FIGS. 2 and
3 the circuit patterns of the Hall sensors 4 are chosen so that
in the case of a fault-free measurement of position the signal
states “000” and “111” do not occur.

For the commutation of the electric motor 2 the position
measurement signal output 5 is connected via electrical con-
necting lines 6 to a position measurement signal input 7 of a
control device 8 at a distance from the incremental encoder.
This control device 8 is connected via an output stage to the
motor winding. As can be seen in FIG. 1, the output stage
comprises a bridge circuit with semiconductor switches.

The control device 8 comprises a device for checking the
plausibility of the position measurement signal. This device is
designed in such a manner that on the occurrence of an
implausible signal state the power supply to the electric motor
2 is interrupted or at least limited.

The incremental encoder comprises a temperature-moni-
toring device which is designed to register the operating tem-
perature of the electric motor 2.

In the embodiment example shown in FIG. 2 the tempera-
ture-monitoring device comprises a thermally well conduc-
tive NTC thermistor 10 connected to the primary part of the
electric motor 2. This NTC thermistor 10 is part of the com-
parisondevice 11, which compares the operating temperature
of the electric motor 2 to a predefined range of theoretical
values. An output of the comparison device 11 is connected to
power supply connections of the Hall sensors 4. If the oper-
ating temperature lies within range of theoretical values, an
electrical power supply voltage is present at the Hall sensors
4. If the operating temperature lies outside of the range of
theoretical values, the power supply voltage is switched off.
At the position measurement signal input 7 the implausible
signal state “000” is then present. The control device 8 rec-
ognizes this and switches off the electric motor 2. In FIG. 2 it
can still be seen that the comparison device 11 is supplied
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from a power supply device which is integrated into the
control device 8. This control device is at a distance from the
incremental encoder.

In the embodiment example shown in FIG. 3 the tempera-
ture-monitoring device comprises a thermally well conduc-
tive PTC thermistor 12 which is connected to the primary part
of the electric motor 2 and which is connected in a power
supply line 13 which connects power supply connections of
the Hall sensors 4 to the power supply device. Dueto the PTC
thermistor 12 connected in series to the Hall sensors 4 the
power supply voltage at the Hall sensors 4 decreases with
increasing operating temperature of the electric motor 2 until
the Hall sensors 4 no longer connect if the operating tempera-
ture lies outside of the predefined range of theoretical values.
With this, in the embodiment example shown in FIG. 2 the
implausible signal state “000” is applied to the position mea-
surement signal input 7. The control device 8 recognizes this
and switches off the electric motor 2.

The position measurement signal output 5 comprises sev-
eral output connections assigned to different positions or bits
of the position measurement signal. Along with this, a Hall
sensor 4 is provided for each bit. While in the embodiment
examples according to each of FIGS. 2 and 3 all the output
connections are set to a predefined potential if the operating
temperature of the electric motor 2 lies outside of the pre-
defined range of theoretical values, in the embodiment
example shown in FIG. 3 the Hall sensors 4 are switched off
individually as a function of the operating temperature of the
electric motor 2. This is achieved by a first NTC thermistor
10a being connected in the power supply line of a first Hall
sensor 4a and a second NTC thermistor 105, with temperature
characteristics different from the temperature characteristics
of the first NTC thermistor 10a, being connected in the power
supply line of a second Hall sensor 45. On the occurrence of
an operating temperature lying outside of a first range of
theoretical values the first Hall sensor 4a is switched off for
the transmission of a temperature warning to the control
device. The control device detects the signal pattern “xx0”
and reduces the power of the electric motor 2, for example, by
certain functions of the motor vehicle for which the electric
motor would have to be controlled being disabled. For this,
the temperature warning can in given cases be relayed to a
super-ordinate control. If the first Hall sensor 4a is switched
off, the electric motor is commutated with the remaining bits
of the positioning signal in a kind of emergency mode.

On the occurrence of an operating temperature lying out-
side of a second range of theoretical values, a second Hall
sensor 44 is switched off inaddition to the first Hall sensor 4a.
The control device detects the signal pattern “x00” and dis-
connects the power supply to the electric motor via the output
stage.

In the embodiment examples shown in FIGS. 6 and 7 the
incremental encoder comprises a thermally conductive tem-
perature sensor connected to the electric motor 2. In the
embodiment example according to FIG. 6 the temperature
sensor is a thermistor 16 which has a non-linear characteristic
curve and is connected in parallel to the power supply con-
nections of the Hall sensors 4. In FIG. 5 it can be seen clearly
that, due to the thermistor 16 connected in parallel, the oper-
ating current of the incremental encoder varies as a function
ofthe operating temperature of the electric motor 2. With this,
at operating temperatures below approximately 120° C. an
offset is impressed on the operating current of the Hall sen-
sors 4. In an operating temperature range between approxi-
mately 120° C. and 150° C. the offset decreases with increas-
ing temperature to a negligibly small value.
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The control device 8 comprises a measuring device with a
shunt 17 which is connected in series with the Hall sensors 4.
The electrical voltage proportional to the operating current
and decreasing at the shunt 17 is digitized by means ofan A/D
converter 18 and the digital value thus obtained is supplied to
a comparison device in order to compare it to a predefined
range of theoretical values. The comparison device is in con-
trolling connection with the output stage 9 in such a manner
on the occurrence of an operating temperature lying outside
of the range of theoretical values the power supply to the
electric motor 2 is switched off.

In the embodiment example shown in FIG. 7 the thermistor
16 is connected in series with a resistor element 19 to form a
half-bridge at which a constant electrical voltage is present.
The half-bridge is connected between the resistor 16 and the
resistorelement 19 to a first input of an amplifier 20. A second
input of the amplifier 20 is at a fixed electrical potential. An
output of the amplifier 20 is connected to a load resistor. The
power supply connections of the amplifier 20 are connected in
parallel to the power supply connections of the Hall sensors 4.

LIST OF REFERENCE NUMBERS

1 Actuator

2 Electric motor

3 Motor winding

4 Hall sensor

4a First Hall sensor

4b Second Hall sensor

5 Position measurement signal output
6 Connecting line

7 Position measurement signal input
8 Control device

9 Output stage

10 NTC thermistor

10a First NTC thermistor
105 Second NTC thermistor
11 Comparison device

12 PTC thermistor

13 Power supply line

16 Resistor

17 Shunt

18 A/D converter

19 Resistor element

20 Amplifier

What we claim is:

1. An actuator (1) for the actuation of a clutch and/or a gear
mechanism in a motor vehicle, comprising an electric motor
(2) and an incremental encoder therefor, where the incremen-
tal encoder comprises a position measurement signal output
(5) at which a position measurement signal can be output
which has a number of different signal states, each of which is
assigned to a relative position between a primary part and a
secondary part of the electric motor (2), where, for the com-
mutation of the electric motor (2), the position measurement
signal output is connected to a position measurement signal
input (7) of a control device (8) for a motor winding (3) of the
electric motor (2), where the control device (8) comprises a
device for checking plausibility of the position measurement
signal and is operatively arranged such that, on the occurrence
of an implausible signal state, the power supply to the electric
motor (2) is disconnected and/or the power of the electric
motor (2) is limited, wherein the incremental encoder com-
prises a temperature-monitoring device which is formed to
register the operating temperature of the electric motor (2)
and the incremental encoder is operatively arranged such that,
on the occurrence of an operating temperature lying outside
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of the range of theoretical values, an implausible signal state
is applied at the position measurement signal output (5).

2. The actuator (1) recited in claim 1, wherein the position
measurement signal output (5) comprises several output con-
nections assigned to different positions or bits of the position
measurement signal and the incremental encoder is opera-
tively arranged such that, on the occurrence of an operating
temperature lying outside of the range of theoretical values,
an output connection is set to a predefined, fixed electrical
potential.

3. The actuator (1) recited in claim 1, wherein the incre-
mental encoder comprises Hall sensors (4, 4a, 4b) for the
detection of a magnetic field dependent on the relative posi-
tion between the primary part and the secondary part, that
operating voltage connections of the Hall sensors (4, 4a, 45)
are connected to the power supply device, and the tempera-
ture-monitoring device is in controlling connection with the
power supply device such that, on the occurrence of an oper-
ating temperature lying outside of the range of theoretical
values, the electrical power supply voltage present at the
operating voltage connection of at least one of the Hall sen-
sors (4, 4a, 4b) is reduced or switched off.

4. The actuator (1) recited in claim 2, wherein the incre-
mental encoder comprises Hall sensors (4, 4a, 4b) for the
detection of a magnetic field dependent on the relative posi-
tion between the primary part and the secondary part, that
operating voltage connections of the Hall sensors (4, 4a, 4)
are connected to the power supply device, and the tempera-
ture-monitoring device is in controlling connection with the
power supply device such that, on the occurrence of an oper-
ating temperature lying outside of the range of theoretical
values, the electrical power supply voltage present at the
operating voltage connection of at least one of the Hall sen-
sors (4, 4a, 4b) is reduced or switched off.

5. The actuator (1) recited in claim 3, wherein the tempera-
ture-monitoring device is in controlling connection with the
power supply device in such a manner that on the occurrence
of an operating temperature lying outside of the range of
theoretical values the electrical power supply voltages
present at the operating voltage connections of all the Hall
sensors (4, 4a, 4b) are reduced or switched off.

6. The actuator (1) recited in claim 1, wherein the incre-
mental encoder is operatively arranged such that on the occur-
rence of an operating temperature lying outside ofa first range
of theoretical values an implausible first signal state, or a
sequence of implausible first signal states, is/are applied at the
position measurement signal input (7), and on the occurrence
ofan operating temperature lying outside of a second range of
theoretical values an implausible second signal state, or a
sequence of implausible second signal states, is/are applied at
the position measurement signal input (7), and the control
device (8)is operatively arranged such that, onthe occurrence
of the first signal state, or the sequence of first signal states,
the power of the electric motor (2) is limited and on the
occurrence of the second signal state, or the sequence of
second signal states, the power supply to the electric motor (2)
is disconnected.

7. The actuator (1) recited in claim 1, wherein the position
measurement signal output (5) comprises several output con-
nections assigned to different positions or bits of the position
measurement signal and that on the occurrence of the oper-
ating temperature lying outside of the first range of theoretical
values a first output connection is set to a predefined, fixed
electrical potential and on the occurrence of the operating
temperature lying outside of the second range of theoretical
values a second output connection is set to a predefined, fixed
electrical potential.
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8. A method for operating an actuator (1) in a motor
vehicle, said actuator comprising an electric motor (2), said
method comprising the steps of:
registering a position measurement signal for the electric
motor (2);

commutating the electric motor (2) as a function of the
position measurement signal, wherein the position mea-
surement signal has a number of different signal states,
each of which is assigned to a relative position between
a primary part and a secondary part of the electric motor
(2), where the plausibility of the position measurement
signal is checked and, on the occurrence of an implau-
sible signal state, disconnecting the power supply to the
electric motor (2) and/or limiting the power of the elec-
tric motor (2), wherein the operating temperature of the
electric motor (2) is registered and compared to a pre-
defined range of theoretical values and that, on the
occurrence of an operating temperature lying outside of
the range of theoretical values, an implausible signal
state of the position measurement signal is produced.

9. An actuator (1) operatively arranged for actuation of a
clutch and/or a gear mechanism in a motor vehicle, said
actuator comprising an electric motor (2) comprising a motor
winding (3) and an incremental encoder therefor, where the
incremental encoder comprises a position measurement sig-
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nal output (5) which, for commutation of the electric motor
(2), is connected to a position measurement signal input (7) of
a control device (8) for the electric motor (2), where the
control device (8) comprises a power supply device for the
incremental encoder and is connected via an output stage (9)
to the motor winding (3), wherein the incremental encoder
comprises a temperature-measuring device for registering the
operating temperature of the electric motor (2), and further
comprising a comparison device for comparing the registered
operating temperature to a predefined range of theoretical
values, wherein the incremental encoder comprises a device
for changing its operating current, said device in controlling
connection with the temperature-measuring device and/or
comparison device in such a manner that the operating current
can be adjusted as a function of the operating temperature
and/or the result of the comparison, the control device com-
prising a measuring device for the operating current, where
that measuring device is in controlling connection with the
output stage in such a manner that, on the occurrence of an
operating temperature lying outside of the range of theoreti-
cal values, the power supply to the electric motor (2) is dis-
connected and/or the power of the electric motor (2) is lim-
ited.



