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(54) Title: PARKING LOCK FOR A MOTOR VEHICLE AND METHOD OF OPERATING A PARKING LOCK

(57) Abstract: The invention relates to a parking lock as

sembly for a motor vehicle having at least one electrically
drivable driving axle (4). The parking lock comprises an
electric drive (3), a shaft (5) which is arranged in the drive-
line of a motor vehicle and which is drivable by the elec
tric drive (3), as well as a locking mechanism (6) which is
controllable in the locking sense in order to prevent a rota
tional movement of the shaft (5) and which is controllable
in the opening sense in order to release the shaft (5),
wherein the electric drive (3) is controllable in order to
transmit torque to the shaft if, in spite of the locking mech
anism (6) being controlled in the opening sense, the shaft
(5) is prevented from carrying out a rotational movement.
Furthermore, the invention relates to a method of actuating
such a parking lock assembly.
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Parking lock for a motor vehicle and method of operating a parking lock

Description

The invention relates to a parking lock for a motor vehicle and to a method of actuating such

a parking lock. Such parking locks are used in order to inhibit a shaft of the motor vehicle

gearbox so that the vehicle can be prevented from unintentionally rolling away if the engine

does not provide any torque. More particularly, this applies if the vehicle is parked on a hill.

From DE 10 2005 002 446 A 1 there is known a parking lock of an automatic transmission for

a motor vehicle. Said parking lock comprises a locking member which can be actuated via an

actuating drive and which is held in the locking position by a spring; it also comprises a hold¬

ing device which can hold the locking member in the unlocking position, independently of the

actuating drive. The holding device comprises a toggle mechanism which is aligned in the

unlocked position so that the actuating force for releasing the parking lock is reduced.

From DE 10 2007 008 088 A 1 there is known a manual vehicle gearbox with an actuating

element for an emergency release of the parking lock.

From DE 199 2 1 9 18 A 1 there is known a parking lock for a motor vehicle with an electric

drive as well as a method of actuating such a parking lock. The parking lock comprises a

mechanical and an electric component. The electric component is designed in such a way

that it is able to generate a short circuit in the stator windings, so that the electric machine

generates a high braking torque which brakes the driveline. After a certain time interval has

elapsed, there is activated the mechanical component of the parking lock which can finally

bring the driveline to a standstill. This design is said to make it possible to use smaller park-

ing locks. Activation of the parking lock is to take place only if the limit speed of the motor

vehicle is below a defined value.

It is the object of the present invention to propose a parking lock assembly for a motor vehi

cle with an electric drive, in the case of which parking lock assembly the forces required for



disengaging the parking lock are reduced and which, additionally, has a simple design and

which can be produced cost-effectively. Furthermore, it is the object of the invention to pro¬

pose a method of actuating a parking lock assembly for a motor vehicle with an electric drive,

which method makes it possible to reduce the forces required for disengaging the parking

lock.

The object is achieved by providing a parking lock assembly for a motor vehicle with an elec¬

tric drive, comprising an electric drive; a shaft which is arranged in the driveline of the motor

vehicle and which can be driven by the electric drive; a locking mechanism which is control-

lable in the locking sense in order to inhibit a rotational movement of the shaft and which is

controllable in the opening sense in order to release the shaft, wherein the electric drive is

controllable in order to transmit a torque to the shaft if, in spite of the locking mechanism

being controlled in the opening sense, the shaft is prevented from carrying out a rotational

movement. Such an inhibition resulting in the release of the shaft can occur for example as a

result of pretensioning forces or friction forces in the parking lock assembly.

The advantage of such an embodiment is that the electric drive can be used for reducing the

actuating forces required for releasing the locking mechanism, which, in turn, positively influ¬

ences the design of all elements and components of the locking mechanism. Furthermore,

the tolerances in respect of geometry and surface requirements of the individual elements

and components, which tolerances are needed for the functioning ability of the locking me¬

chanism, can be rougher, which, in turn, lowers the production costs. A further advantage

consists in that individual elements and components can be provided with smaller dimen¬

sions. More particularly, if an electro-mechanical actuator is used for the locking mechanism,

such an actuator can be smaller. Equally, a spring needed for the return of the locking me¬

chanism can be smaller, i.e. it can be provided with a lower spring force. Overall, said meas¬

ures have an advantageous effect on the design, the size and the weight of the locking me¬

chanism. A further advantage consists in that, due to the lower actuating forces, the degree

of wear on the force-loaded components is reduced, which, in turn, advantageously affects

the service life. In addition, actuation requires less power for actuating an electric or electro¬

mechanical actuator, as a result the load on the electric power supply system is reduced.

In principle, the shaft can be any torque transmitting component which is arranged in the

driveline between the electric drive and the wheels of the motor vehicle. For example, the

shaft can be an input shaft, an output shaft, a transmission shaft or any other component

which transmits torque to the wheels, such as a differential carrier of a differential drive or a

component of a brake. To have a locking effect on the wheels of the motor vehicle, there has



to exist a direct torque transmitting connection with the wheels, i.e. there must not be any

coupling between the wheels and the shaft, as a result of which the torque flow would be

interrupted. Below, use will be made of the general terms "shaft" or "driveshaft". The inven¬

tive parking lock assembly can be used both for motor vehicles with an electric drive only and

for motor vehicles with a so-called hybrid drive, i.e. with an internal combustion engine and

an electric motor.

For controlling the electric drive, there is preferably provided an electronic control unit. Said

electronic control unit can be integrated into an existing control unit of the motor vehicle or it

can be a separate unit. Furthermore, there is provided a locking sensor which is able to gen¬

erate a locking signal representing the switched position of the locking mechanism and is

able to transmit said signal to the electronic control unit. The locking sensor can be an optical

sensor for example which records the position of an element of the locking mechanism, for

instance of an engaging pawl. In principle, the locking mechanism can have any design and

comprise any kind of mechanism. For actuating purposes there can be provided an electro

mechanical actuator or a purely mechanical hand-operated actuator, with pneumatic and

hydraulic actuators also being conceivable.

Furthermore, the parking lock assembly comprises a parking lock sensor which identifies the

driver's intention that the parking lock assembly should be actuated. Several possibilities are

conceivable for designing and arranging the parking lock sensor. For example, the parking

lock sensor can be integrated into the gear changing lever, or it can be a different vehicle-

specific switch.

The switching operation for blocking the driveline is effected by the inventive parking lock

assembly preferably as follows: After the parking lock sensor has identified the driver's inten¬

tion that the vehicle should be parked and that the driveline should be fixed, there is gener¬

ated a parking lock signal which activates the locking mechanism in the closing sense.

According to a preferred embodiment, there is provided a speed sensor which generates a

speed signal representing the speed of the vehicle and which transmits same to the elec¬

tronic control unit. This means that the electronic control unit only activates the locking

mechanism if the speed signal is below a predetermined limit value. In this way, it is ensured

that there do not occur any high dynamic loads. In addition or alternatively, there can also be

provided a speed sensor which generates a speed signal representing the speed of the shaft

and which transmits same to the electronic control unit. It is also conceivable for the speed of

the shaft to be calculated from the vehicle speed.



In a preferred embodiment, the driveline is fixed by a locking member form-lockingly engag

ing a corresponding locking recess, with one of the two components being associated with

the locking mechanism and the other one with the shaft.

If, when actuating the locking mechanism, the rotational position of the shaft is such that the

locking member is positioned opposite a locking recess, the locking member, accordingly,

form-lockingly engages the locking recess, so that the shaft is blocked. In accordance with a

preferred embodiment, said switched position is recorded by the locking sensor and transmit-

ted to the electronic control unit. This results in a redundancy as regards the locking position,

which ensures that the parking lock assembly is locked particularly reliably. If, when actuat

ing the locking mechanism, the locking member is not positioned opposite a locking recess,

the locking member is pretensioned by actuating the locking mechanism by means of spring

means. As soon as a rotational position is reached in which the locking member and a lock-

ing recess are positioned opposite one another, the locking member, due to the spring force

of the spring means, is pushed into the locking recess, so that the shaft is blocked.

If the locking mechanism is actuated while the vehicle is still rolling, this means that, as soon

as the form-locking engagement takes place, the motor vehicle is braked abruptly and, at the

same time, the driveline and the gearbox are subjected to a corresponding impact load. For

calculating the maximum permissible locking speed and vehicle speed at which the parking

lock can be activated, said factors are decisive and are taken into account when defining the

correct limit value for the speed signal. When actuating the locking mechanism when the

vehicle is standing still, the vehicle - for instance when standing on an inclined surface - is

permitted to move until the locking member is positioned opposite a locking recess. To e n

sure safe engagement, the speed resulting from a maximum slope inclination and the vehicle

mass are taken into account during the design and calculation process.

The switching process for blocking the driveline is preferably determined by the inventive

parking lock assembly as follows: when the parking lock sensor records the driver's intention

to the effect that the vehicle should be moved or that the driveline should be released again,

there is generated a suitable parking lock signal which activates the locking mechanism in

the opening sense.

When the vehicle is positioned on a surface with no inclination or only a slight inclination,

there are applied either no forces or only very low forces between the locking member and

the locking recess. By activating the locking mechanism in the opening sense, the locking



member is moved by the spring element out of the locking recess so that the form-locking

engagement is reversed and the shaft is released once again. The locking sensor records

that the locking member no longer engages the locking recess and transmits a correspond¬

ing signal to the electronic control unit. If the locking mechanism is provided with an electro-

magnetic actuator, it, too, passes a corresponding signal to the electronic control unit. Vehi¬

cle operation can thus be resumed.

However, if the vehicle has been parked on a slope or on a surface with a greater angle of

inclination, there occur considerable forces between the locking member and the respective

locking recess and between the locking element and the pressure element. These forces can

be so high that, when the locking mechanism has been activated, the locking element cannot

be disengaged from the locking recess or that the pressure element cannot be moved by the

force of the actuator. This is preferably recorded by the locking sensor which passes a corre

sponding signal representing the position of the locking element to the electronic control unit.

In such a case it is proposed according to the invention that the electric drive is controlled

accordingly so that a torque is introduced into the driveline or the output shaft. In this way,

the stresses applied to the parking lock assembly due to the weight of the vehicle are re

duced to such an extent that the locking element is disengaged from the respective locking

recess. For this purpose, the torque introduced into the driveline has to act against the direc-

tion of load, i.e. in an uphill direction. More particularly, it is proposed that the torque gener¬

ated by electric drive and introduced into the driveline has to be increased linearly by from

zero until the sensor indicates the disengagement of the locking member.

According to a preferred embodiment, there is provided an inclination sensor which deter-

mines a signal representing the inclination of the motor vehicle, with the electric drive being

controlled in such a way the torque transmitted to the output shaft acts against the inclina¬

tion-related slope output force of the vehicle and the pretensioning force of the driveline. Al¬

ternatively, the electric motor of the electronic control unit can also be supplied with power

according to the random principle or to an integrated logic, i.e. first into one direction of rota-

tion and, if, up to the point when a predetermined maximum locking torque has been rea¬

ched, the locking member has not been released, into the opposed second direction.

According to a preferred embodiment, the locking mechanism comprises a ratchet wheel

which is connected to the shaft in a rotationally fixed way, as well as a locking member which

cooperates with the locking gear. The locking member can be transferred into a locking posi¬

tion in which the locking member is connected in a form-locking way to the ratchet wheel, so

that the ratchet wheel is prevented from carrying out a rotational movement, and the locking



member can be transferred into an unlocking position in which the locking gear is able to

rotate freely relative to the locking member. In order to transfer the locking member into the

unlocking position, there is preferably provided a spring element which loads the locking

member in the direction away from the ratchet wheel. The locking member is preferably pro-

vided in the form of a locking pawl which is supported so as to be pivotable around a pivot

axis, with the locking pawl comprising a locking tooth which is able to engage circumferen-

tially distributed recesses of the ratchet wheel.

Furthermore, the locking mechanism comprises a movable pressure element which cooper-

ates with the locking pawl, wherein the pressure element can be transferred into a closing

position in which the pressure element loads the locking pawl towards the locking gear and

into a releasing position in which the locking pawl is released. There are provided first spring

means which load the pressure element into the closed position. Said first spring means a l

low the pressure element to be pretensioned when the locking element, upon actuation of the

locking mechanism, is positioned opposite a web between two locking recesses of the lock

ing gear. When the locking gear continues to rotate, the pretensioned spring means cause

the locking member to engage the next locking recess. The locking mechanism preferably

comprises second spring means which load the pressure element into the releasing position,

wherein the spring force of the second spring means is lower, more particularly it is reduced

by a multiple as compared to the spring force of the first spring means. The second spring

means effect the return of the pressure element into the releasing position and can therefore

also be referred to as the returning spring.

For a forced unlocking of the locking mechanism, e.g. if the electronics of the parking lock or

of the vehicle are defective, it is proposed according to a preferred embodiment to provide a

returning mechanism by means of which the pressure element can be loaded into the releas¬

ing position against the spring force of the first spring means. For example, the returning

mechanism can comprise a returning element with a thread which, by means of suitable

form-engagement means, can be threaded into a suitable counter thread of the locking

mechanism against the spring force of the first spring means. In the case of a tensioned sys¬

tem, when the vehicle is positioned on a slope, the release of the locking member out of the

respective locking recess can be effected by a suitable geometry of the returning element or

by externally moving the vehicle.

Furthermore, the above object can be achieved by a method of actuating a parking lock as¬

sembly for a motor vehicle with at least one driving axle drivable by an electronic drive,

wherein the parking lock assembly comprises a locking mechanism for a shaft in the driveline



of a motor vehicle, wherein said method comprising the following steps:

recording a parking lock signal according to which the parking lock assembly is to be actu¬

ated;

activating the locking mechanism when the parking lock signal is applied in order to release

the shaft; and controlling the electric drive in order to transmit a torque to the shaft when the

shaft is not released. The inventive method results in the above-mentioned advantages in

that the force of the electric drive can be used for reducing the forces required by the locking

mechanism for unlocking the shaft.

In a preferred embodiment, the locking mechanism comprises a locking member which can

be transferred into a locking position in which the shaft is prevented from carrying out a rota¬

tional movement, and into an unlocking position in which the shaft can be released, with the

re being provided a further method step, i.e. determining a locking signal which represents

the position of the locking member, with the control of the electric drive taking place as a

function of the locking signal of the locking member. The locking signal ensures that the e lec

tric drive is controlled reliably if - as a result of forces acting between the locking member

and the driveshaft, respectively a locking gear connected to the driveshaft in a rotationally

fixed way - the locking member is prevented from reaching the unlocking position.

The electric drive is preferably controlled in such a way that the torque transmitted to the

output shaft acts against a force acting between the locking member and the shaft. For this

purpose, according to an advantageous embodiment, the parking lock assembly comprises

an inclination sensor, and according to a further method step it is proposed to determine the

inclination of the motor vehicle, with the electric drive being controlled in such a way that the

torque transmitted to the shaft acts against an inclination-related slope output force of the

motor vehicle.

According to a preferred embodiment, there are proposed the following further method steps:

recording a speed signal representing the speed of the shaft and activating the locking

mechanism only if the speed signal is below a predetermined limit value.

Preferred embodiments of the invention will be explained below with reference to drawings

wherein

Fig. 1 shows an inventive parking lock assembly in an axial view in the open position.

Fig. 2 shows the parking lock assembly according to Fig. 1 in the closed position.



Fig. 3 shows the parking lock assembly according to Figure 1 in an axial view in an open

position, with the locking tooth being positioned opposite a web of the locking gear.

Fig. 4 shows the parking lock assembly according to Figure 1 in the closed position.

Fig. 5 shows the parking lock assembly according to Figure 4 with the threaded-in holding

element.

Fig. 6 shows an inventive drive assembly with an inventive parking lock assembly according

to Figure 1 in an axial view.

Below, Figures 1 to 6 will initially be described jointly. They show a parking lock assembly 2

for a motor vehicle with an electric drive 3 , with only the housing of the electric drive 3 being

visible. The electric drive 3 serves to drive a driving axle of the motor vehicle. The parking

lock assembly 2 is arranged at a shaft 5 in the torque flow between the electric drive 3 and

the driving axle 4 . Apart from the shaft 5, the parking lock assembly 2 comprises a locking

mechanism 6 which acts on the shaft 5. As the shaft 5 is positioned in the driveline between

the electric drive 3 and the driving axle 4 , it can also be referred to as the output shaft.

The locking mechanism 6 comprises an actuator 7, more particularly an electro-mechanical

actuator which can be controlled by an electronic control unit. However, it is appreciated that

the actuator can also be provided in alternative embodiments, for instance it can be provided

in the form of a hydraulic or pneumatic actuator. Furthermore, the locking mechanism 6

comprises a sliding element 8 which can be loaded by the actuator via a first spring 9, whe¬

rein the sliding element 8 can be transferred into a first slid position in which it is distant from

the actuator 7 and into a second slid position in which it is close to the actuator 7. The sliding

element 8 acts on a pressure element 10 which comprises a conical pressure face 12 which

cooperates with a corresponding counter face 13 of a locking member 14. For returning the

pressure element 10, there is provided a second spring 11 which acts against the pretension-

ing force of the first spring 9. The second spring 11 which can also be referred to as the re¬

turning spring comprises a much lower spring force than the first spring 9. The second spring

11 is preferably provided in the form of a helical spring which is arranged on a holding ele¬

ment 22 and is axially supported relative to same. The holding element 22 is preferably pro-

vided in the form of a guiding pin and is axially supported relative to the pressure element 10.

The holding element 22 is connected to the pressure element 10, respectively to the sliding

element 8, in such a way that it is axially movable relative to same to a limited extent. There



is provided a stop in the form of a thickening 37 at the actuator end of the holding element

22.

The locking member 14 is provided in the form of a locking pawl which, at its one end, is

supported so as to be pivotable around a pivot axis A . At its opposite free end, the locking

pawl, on its outside, comprises a counter face 13 which can be loaded by the pressure face

12 of the pressure element 10, and, on its inside, it comprises a locking tooth 15 for blocking

the shaft 5 . The counter face 13, which can also be referred to the functional face, is inclined

relative to a perpendicular line on the axis of rotation of the shaft 5, which perpendicular line

extends through the contact point between the counter face 13 and the pressure face 12. In

this way it is effectively ensured that a translatory movement of the sliding element 8 and,

respectively, of the pressure element 10 is converted into a pivot movement of the locking

pawl. For guiding the pressure element 10 , there is provided a guiding sleeve 24 against

which the pressure element 10 can be radially supported relative to the axis of rotation of the

shaft 5 .

The locking pawl serves to optionally block the shaft 5 , so that the driveline is prevented from

carrying out rotational movement, or to release same, so that the components of the driveline

are able to rotate freely. For transferring the locking pawl from the locking position into the

releasing position, there is provided a spring element 17. The spring element 17 is provided

in the form of a leg spring which, by means of a first leg, is supported on a stationary compo¬

nent and, by means of a second leg, on the locking pawl.

Furthermore, the parking lock assembly 2 comprises a ratchet wheel 20 which is connected

to the shaft 5 in a rotationally fixed way. The rotationally fixed connection can be achieved for

example by longitudinal teeth or by splines. At an outer circumferential face, the ratchet

wheel 20 comprises a plurality of circumferentially distributed engagement recesses 2 1

which can be form-lockingly engaged by the locking member 14 via its locking tooth 16. The

locking member 14 can be transferred into a locking position in which it is form-lockingly

connected to the ratchet wheel 20, so that the ratchet wheel 20 is prevented from carrying

out a rotational movement. In the unlocked position, the locking member 14 is pivoted out¬

wardly relative to the ratchet wheel 20, so that the ratchet wheel 20 and thus the driveline of

the motor vehicle are freely rotatable.

Furthermore, there is provided a locking sensor 23 which records the switched position of the

locking member 14 and which transmits a corresponding locking signal to the electronic con¬

trol unit. The locking sensor 23 is fixed to a stationary component, for example to the gear-



box housing and is able to identify whether the locking member 14 form-lockingly engages

the locking gear 20, whether it is in a tooth-on-tooth position or whether it is completely piv¬

oted away from the ratchet wheel 20.

In addition, the parking lock assembly 2 comprises a parking lock sensor 33 (shown in Figure

6 only) which identifies the driver's intention to the effect that the parking lock assembly 2

should be actuated. The parking lock sensor 33 can be integrated in the gear lever, with the

parking lock sensor 33 being able to recognise when the driver sets the gear lever to the

parking position "P" or from the parking position "P" into a different position, or there can be

provided a different vehicle-specific switch.

Furthermore, there is provided a speed sensor 35 (shown in Figure 6 only) which generates

a speed signal representing the rotational speed of the shaft 5 and transmits same to the

electronic control unit. The speed of the shaft 5 can be measured directly on the shaft 5 for

example or it can be determined by being calculated on the basis of the vehicle speed.

Below, there will follow a description of the switching process for blocking the driveline by

means of the inventive parking lock assembly 2 with reference to Figures 1 to 3.

When the parking lock sensor 2 records the driver's intention to the effect that the vehicle

should be parked, a parking lock signal is generated by the electronic control unit. If, with an

applied parking lock signal, the speed signal, which represents the rotational speed of the

driveshaft 5 , is below a predetermined limit value, the locking mechanism 6 is activated in the

closing sense. The actuator 7 is controlled accordingly by the electronic control unit, so that

the first spring loads the sliding element 8 and, respectively, the pressure element 10 to¬

wards the locking element 14.

If, when actuating the locking mechanism 5, the locking tooth 16 is positioned opposite an

engagement recess 2 1 of the ratchet wheel 20, as shown in Figure 1, the form-locking en-

gagement takes place directly, so that the shaft 5 is blocked. The condition in which the lock¬

ing tooth 16 form-lockingly engages a recess 2 1 of the ratchet wheel 20 is illustrated in Fi¬

gure 2.

If, when actuating the locking mechanism 6 , the locking tooth 16 is positioned opposite a web

26 which is formed between two circumferentially adjoining engagement recesses 2 1 , as

illustrated in Fig. 3, the sliding element 8 and the pressure element 10 connected thereto

initially remain in an unchanged position. The first spring 9 is axially pretensioned via the



force of the actuator 7 , against the holding force of the pressure element 10 which is axially

supported against the locking member 14. When the shaft 5 continues to rotate, there is

reached a rotational position in which the locking tooth 16 and an engagement recess 2 1 are

positioned opposite one another. Thus, the locking member 14, as a result of the spring force

of the pretensioned first spring 9, is pressed into the engagement recess 2 1 , so that the

ratchet wheel 20 is prevented from carrying out the rotational movement and the shaft 5 is

blocked. This condition is shown in Figure 2.

Below, there will follow a description of the switching operation for blocking the driveline by

means of the inventive parking lock assembly with reference to Figures 1 and 2.

The starting point is the condition in which the locking tooth 16 form-lockingly engages a cor

responding recess 2 1 of the ratchet wheel 20, so that the shaft 5 is prevented from carrying

out a rotational movement, as illustrated in Fig. 2. When, at this point, the parking lock sen-

sor 33 records the driver's intention to the effect that the vehicle should be moved, i.e. that

the driveline should be released, the electronic control unit generates a corresponding park

ing lock signal which activates the locking mechanism 6 in the opening sense. For example,

the parking lock sensor 33 can be integrated into the gear lever and can recognise when the

driver moves the gear lever from the parking position "P" into a different position.

If the vehicle, during the activation of the locking mechanism 6 , is standing on a surface with

either no or only a slight inclination, there exist either no forces or only negligible forces be¬

tween the locking member 14 and the ratchet wheel 20. By activating the locking mechanism

6 in the opening sense, the supporting element 36, against which the first spring 9 is axially

supported, is moved towards the actuator 7 , with the pressure element 10 and the sliding

element 8 being moved by the second spring 11 towards the actuator 7, so that, due to the

spring force of the spring 17, the locking pawl is able to pivot away from the ratchet wheel 20.

In this way, the form-locking engagement between the locking member 14 and the ratchet

wheel 20 is released and the shaft 5 is released. This condition is shown in Figure 1. The

locking sensor 23 records that the locking member 14 no longer engages the ratchet wheel

20 and transmits a corresponding signal to the electronic control unit.

If, during the activation of the locking mechanism 6, the vehicle is standing on a surface with

a larger angle of inclination, the downhill-slope force of the motor vehicle results in consid-

erably forces between the locking member 14 and the ratchet wheel 20. From a certain angle

of inclination onwards, said forces can be so high that, in spite of the activated locking

mechanism 6 , the locking member 14 remains engaged with the ratchet wheel 20, as shown



in Figure 2. This is recorded by the locking sensor 23 which transmits to the electronic con¬

trol unit a corresponding locking signal representing the position of the locking member 14.

The electronic control unit activates the electric drive 3, so that a torque is introduced into the

driveline and the shaft 5 respectively. In this way, the stresses in the parking lock assembly 2

which are caused by the weight of the vehicle continue to be reduced until the locking mem¬

ber 14 is disengaged from the corresponding locking recess 2 1 , as illustrated in Fig. 1. In

order to ensure that the torque introduced by the electric drive 3 into the driveline acts

against the direction of load, i.e. uphill, there can be provided an inclination sensor (shown in

Fig. 6 only) which transmits to the electronic control unit an inclination signal representing the

inclination of the motor vehicle. Said inclination signal is used by the control unit to determine

the direction of rotation in which the electric drive 3 has to be driven to ensure that the torque

as generated acts against the direction of the load.

Furthermore, the locking mechanism 6 comprises a returning mechanism 18 which is pro-

vided at the holding element 22. For this purpose, the holding element 22, at its end opposed

to the actuator 7, comprises torque introducing means 25. The returning mechanism 18

forces the unlocking of the locking mechanism when the electronic control of the parking lock

or of the motor vehicle is not in operation. For this purpose, the holding element 22 com¬

prises an outer thread 19 by means of which it can be threaded into a corresponding inner

thread of a stationary component, for example of the gearbox housing or of the locking

mechanism.

The mode of functioning of the mechanical returning mechanism 18 will be described below

with reference to Figures 4 and 5 , the starting point being that the locking tooth 16 form-

lockingly engages a corresponding recess 2 1 of the ratchet wheel 20, so that the shaft 5 is

prevented from carrying out a rotational movement, as shown in Figure 4 . By threading the

holding element 22 into a suitable stationary component, the pressure element 10 is loaded

against the spring force of the first spring 9 into the releasing position. The pressure element

10 releases the locking pawl which, against the force of the spring element 17, is able to pi-

vot outwardly in order to release the shaft 5 . This condition is illustrated in Fig. 5 .

Figure 7 shows an inventive drive assembly 27 with an inventive parking lock assembly 2. In

addition to the parking lock assembly, the drive assembly 27 comprises a two-stage spur

gear drive 28 which is arranged in the driveline downstream the electric drive 3 and drives

the driving axle 4. It is possible to see the driving gear 38 of the spur gear drive 28 which

engages a driving pinion of the electric drive 3. The ring gear 29 of the differential drive 30

forms the output gear of the spur gear drive 28. The ring gear 29 is firmly connected to the



differential carrier 32 of the differential drive 30 in order to introduce a torque into same. It is

possible to identify one of the sideshaft gears 3 1 of the differential drive 30, into which side-

shaft gear 3 1 it is possible to plug in a rotationally fixed way a sideshaft for the purpose of

transmitting torque to a corresponding wheel of the vehicle.

Because the parking lock assembly 2 is arranged in the driveline between the electric drive 3

and the differential drive 30, there is achieved a particularly compact design of the drive as¬

sembly 27, with the shaft 5 at which there is arranged the parking lock assembly 2 forming

the inter-mediate shaft of the spur gear drive 28. In this context it is appreciated that the spur

gear drive, as a function of the arrangement of the electric motor and of the layout of the in¬

stallation space, may also comprise a different design, i.e. it may comprise one or more than

two stages or it can be provided in the form of a bevel gear drive. For the purpose of torque

transmission, the input shaft of the spur gear drive 28 is drivingly connected to the output

shaft of the electric drive 3. A longitudinal axis of the electric drive 3, the intermediate shaft 5

of the spur gear drive 28 and the axis of rotation of the differential carrier 30 and, respec

tively, of the driving axle 4 are aligned in parallel relative to one another.

Furthermore, Figure 6 shows the electronic control unit (ECU) which, for data transmitting

purposes, is connected to the actuator 7 and to the locking sensor 23. In addition, there are

diagrammatic illustrations of the parking lock sensor 33, which recognises when the parking

lock assembly needs to be actuated and passes on a corresponding parking signal to the

electronic control unit (ECU), of the inclination sensor 34, which generates a signal repre¬

senting the inclination of the motor vehicle, and of the speed sensor 35, which represents the

speed of the driveshaft 5 . It can be seen that the sensors 33, 34, 35 are each connected to

the electronic control unit (ECU).

The inventive parking lock assembly 2 is advantageous in that electric drive 3 can be used

for reducing the actuating forces required for releasing the locking mechanism 6. In this way

it is possible for various parts and components of the locking mechanism 6 to comprise a

rougher finish as regards production accuracy. In addition, individual components, more par¬

ticularly the actuator 7 and the returning spring 17 for the locking pawl, can comprise smaller

dimensions. Overall, there is achieved a simplified design in a smaller size and with a corre¬

spondingly reduced weight. This also has an advantageous effect on the drive assembly 27

which is provided with an inventive parking lock assembly 2.
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Parking lock for a motor vehicle and method of operating a parking lock

Claims

1. A parking lock assembly for a motor vehicle having at least one electrically drivable

driving axle (4), comprising

an electric drive (3),

a shaft (5) which is arranged in the driveline of the motor vehicle and which is rotat-

ingly drivable by the electric drive (3),

a locking mechanism (6) which is controllable in the locking sense in order to prevent

a rotational movement of the shaft (5) and which is controllable in the opening sense

in order to release the shaft (5),

characterised in

that the electric drive (3) is controllable in order to transmit a torque to the shaft (5) if,

in spite of the locking mechanism (6) being controlled in the opening sense, the shaft

(5) is prevented from carrying out a rotational movement.

2 . A parking lock assembly according to claim 1,

characterised in

that there is provided a locking sensor (23) which is able to generate a locking signal

representing the switched position of the locking mechanism (6) and which is able to

transmit said locking signal to an electronic control unit for controlling the electric drive

(3).

3 . A parking lock assembly according to any one of claims 1 or 2,

characterised in

there is provided a parking lock sensor (33) which recognizes when the parking lock

assembly (2) should be actuated, wherein there is generated a parking lock signal for

activating the locking mechanism (6).



4 . A parking lock assembly according to any one of claims 1 to 3,

characterised in

that there is provided a speed sensor (35) which is able to generate a speed signal

representing the speed of the motor vehicle and which is able to transmit same to the

electronic control unit, wherein the electronic control unit controls the locking mecha¬

nism (6) when the speed signal is below a predetermined limit value.

5 . A parking lock assembly according to any one of claim 2 to 4,

characterised in

that the electric drive (3) is controllable by the electronic control unit for transmitting

torque to the shaft (5) if the parking lock signal is applied and if the locking mechanism

(6) is controlled in the opening sense and if the locking sensor (23) generates a lock¬

ing signal which prevents the shaft (5) from carrying out a rotational movement.

6 . A parking lock assembly according to any one of claims 1 to 5,

characterised in

that the shaft (5) can be driven by the electric drive (3) in such a way that the torque

transmitted to the shaft (5) acts against an inclination-related pretensioning force in the

parking lock assembly (2).

7 . A parking lock assembly according to claim 6,

characterised in

that there is provided an inclination sensor (34) which generates an inclination signal

which represents the inclination of the motor vehicle and which serves as an input

signal for controlling the electric drive (3) against the inclination-related pretensioning

force.

8 . A parking lock assembly according to any one of claims 1 to 7,

characterised in

that the locking mechanism (6) comprises a ratchet wheel (20) which is connected to

the shaft (5) in a rotationally fixed way, as well as a locking member (14) which coop¬

erates with the ratchet wheel (20), wherein the locking member (14) can be transferred

into a locking position in which the locking member (14) is connected to the ratchet

wheel (20) in a form-locking way, so that the ratchet wheel (20) is prevented from car

rying out a rotational movement and can be transferred into an unlocking position in

which the ratchet wheel (20) is able to rotate freely relative to the locking member (14).



9 . A parking lock assembly according to claim 8,

characterised in

that the locking member (14) is provided in the form of a locking pawl which is sup¬

ported so as to be pivotable around a pivot axis (A), wherein the locking pawl com¬

prises at least one locking tooth (16) which can be made to engage circumferentially

distributed recesses (21 ) of the ratchet wheel (20).

10 . A parking lock assembly according to any one of claims 8 or 9,

characterised in

that the locking mechanism (6) comprises a movable pressure element (10) which

cooperates with the locking pawl, wherein the pressure element (10) can be trans

ferred into a closing position in which the pressure element (10) loads the locking pawl

towards the ratchet wheel (20) and can be transferred into a releasing position in

which the locking pawl is released.

11. A parking lock assembly according to claim 10,

characterised in

that there is provided first spring means (9) which load the pressure element (10) into

the closing position.

12 . A parking lock assembly according to any one of claim 10 or 11,

characterised in

that there is provided second spring means ( 1 1) which load the pressure element (10)

into the releasing position, wherein the spring force of the second spring means ( 1 1) is

smaller than the spring force of the first spring means (9).

13 . A drive assembly for the driveline of a motor vehicle with an electric drive with a park¬

ing lock assembly according to any one of claim 1 to 12,

characterised in

that the shaft (5) is a driving shaft of a drive (28).

14. A drive assembly according to claim 13,

characterised in

that the drive (28) is a spur gear drive.



15 . A drive assembly according to any one of claims 13 or 14,

characterised in

that the input shaft of the drive (28) is drivingly connected to the output shaft of the

electric drive (3) for transmitting torque and that the output shaft of the electric drive

(3) is drivingly connected to a differential carrier (32) of a differential drive (30) for

transmitting torque.

16 . A method of actuating a parking lock assembly for a motor vehicle having at least one

driving axle (4) driven by an electric drive (3), wherein the parking lock assembly com

prises a locking mechanism (6) for a shaft (5) in the driveline of the motor vehicle, the

method comprising the following steps:

recording a parking lock signal according to which the parking lock assembly (2) is to

be actuated,

activating the locking mechanism (6) when the parking lock signal is applied, in order

to release the shaft (5),

characterised in

that the electric drive (3) is controlled in order to transmit a torque to the shaft (5) if , in

spite of the activated locking mechanism (6), the shaft (5) is prevented from carrying

out a rotational movement.

17 . A method according to claim 16,

characterised in

that the locking mechanism (6) comprises a locking member (14) which can be trans

ferred into a locking position in which the shaft (5) is prevented from carrying out a

rotational movement, and into an unlocking position in which the shaft (5) is able to

rotate freely, wherein there is provided a further method step:

generating a locking signal which represents the position of the locking member (14),

wherein the electric drive (3) is controlled as a function of the locking signal of the

locking member (14).

18 . A method according to any one of claims 16 or 17,

characterised in

that the electric drive (3) is controlled in such a way the torque transmitted to the shaft

(5) acts against a force effective between the locking member (14) and the shaft (5).



19 . A method according to any one of claim 16 to 18 ,

characterised in

that there is provided the following further method step:

determining the inclination of the motor vehicle, wherein the electric drive (3) is con¬

trolled in such a way that the torque transmitted to the shaft (5) acts against an inclina¬

tion-related downhill-slope force of the motor vehicle.

20. A method according to any one of claims 16 to 19 ,

characterised in

that there is provided the following further method step:

recording a speed signal which represents the speed of the shaft (5) and

activating the locking mechanism (6) only if the speed signal is below a predetermined

limit value.
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