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(57) Abstract: A screw actuator, particularly for a brake calliper, comprising a housing (1), a screw machanism (4) with a screw (6)
and a nut (5), one of which is rotatably supported with respect to the housing (1), a motor (7) which is drivingly connected to the
screw mechanism (4), a mechanical locking device comprising a pawl member (4), a mechanical locking device comprising a pawl
member (41) and a rotatale member (42) connected to a rotatable component of the motor (7) and/or the screw mechanism (4), and
a mechanical or electromechanical control mechanism for displacing the pawl member (41) between a locking position and a free
position. A gear reduction mechanism (2) is provided, one of the gear wheels (42) thereof carries teeth (45) for engaging with the

pawl member (41).
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‘Screw actuator with brake

The invention is related to a screw actuator, comprising a
housing, a screw mechanism with a screw and a nut, one of
which is rotatably supported with respect to the housing, and
a motor which is drivingly connected to the screw mechanism,
a mechanical locking device comprising a pawl member and a
rotatable member connected to a rotatable component of the
motor and/or the sdrew mechanism, and a control means for
displacing said pawl member between a locking position and a

free position.

Such a screw actuator is known from WO-A-00/42333 and can be
applied for several purposes, e.g. for actuating a vehicle
brake, a wvehicle clutch, etc. In some cases, it is desirable
to fix the screw actuator in a specific position so as to
maintain the component which is actuated in a desired state.
As an example, the long term parking brake state of a wvehicle

brake is mentioned.

Generally, it is not desirable to keep the motor of the screw
actuator in a constantly energised state (live) so as to hold
the desired state. For instance, in the case of an
electrically energised motor, the battery would then become

depleted.

The object of the invention is to provide a screw actuator
which provides the possibility of sustained position fixation

in an efficient way.

This object is achieved in that a reduction gear mechanism is
provided, one of the gear wheels thereof carrying the teeth

for engagement with the pawl member.
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The pawl means of the screw actuator according to the
invention can be wused to fix the screw mechanism in a
specific position; thus, it is not necessary to maintain the
motor in an energised state, which means that the power

source can be saved.

The mechanical locking means can be carried out in several
ways, e.g. as friction components. Preferably, the rotatable
member comprises teeth which are engaged by the pawl member
in the locking position. Said teeth may be either radially or

axially oriented.

A sensor may be provided which detects rotations of the

rotatable component through the teeth thereof.

According to a first embodiment, the locking device can be
driven through an electro-magnet which is held in the locking
position under the influence of a spring. When the electro-
magnet is energised, it maintains the locking device in its

free position.

According to a second embodiment, the locking means comprise
an axially fixed, rotatable drive member which engages the
pawl member through rolling elements which are in contact
with raceways on the facing surfaces of the drive member and
the pawl member, the raceways of at least one of the drive
member and the pawl member constituting ramps which have a
continuous slope in circumferential direction, such that upon
rotating the drive member back and forth, the pawl member is

moved to and fro.

The pawl member and the drive member are freely rotatable

with respect to each other within a limited arc of rotation



WO 03/050437 PCT/IB02/05367

defined by an end stop, such that the pawl member is rotated
together with the drive member after the pawl member has been
displaced from the drive member and has been brought in the
locking position in which it is rotationally fixed to the
rotatable component of the motor. In that position the screw

is rotated as well.

The drive member is connected to a hand brake mechanism.
Preferably, the hand brake mechanism comprises a cable which
is wound around the drive member or around a shaft connected

thereto.

The above movements of the pawl member are made possible by
the fact that it is rotatably supported on a shaft connected
to the screw mechanism, with a rotation coupling which
provides a rotation connection between the pawl member and
the shaft up to a threshold torque value, and which allows

relative rotations above said threshold torque value.

In this respect, the rotation coupling comprises a flattened
land on the shaft, and a preload member accommodated in a
radial bore of the pawl member, said preload member being

resiliently urged into engagement with the flattened land.

The invention is also related to a brake calliper, comprising
a housing and two opposite brake pads, a screw mechanism with
a screw and a nut, one of which is rotatably supported with
respect to the housing, and a motor which is drivingly

connected to the screw mechanism.

According to the invention, a mechanical locking device is
provided comprising a pawl member and a rotatable member

connected to a rotatable component of the motor and/or the



WO 03/050437 PCT/IB02/05367

screw mechanism, and a control means for displacing said pawl

member between a locking position and a free position.

The invention will now be described further with reference to

the embodiments shown in the figures.

Fig. 1 shows a cross section through a first embodiment of

the brake calliper according to the invention.

Fig. 2 - 4 show views, partially cut away, through a second

embodiment.

Fig. 5 - 7 show details of the control phases of the

embodiment according to figs. 2 - 4.

The brake calliper shown in figure 1 comprises a screw
actuator having a nut 5, which by means of balls 28 rotatably
supports a screw 6. The nut 5 and screw 6 have appropriately

shaped screw type grooves 31.

The electric motor 7 has a stator 8 connected to the housing
1, as well as a rotor 9 which is supported on a rotatable
sleeve 17. The rotatable sleeve 17 is rotatably mounted on an
inner stationary sleeve 13. The inner sleeve 13 comprises
raceways 18 for the bearings 19; as an alternative, the
sleeve 13 may of course carry the inner rings of separate

bearings.

The inner sleeve 13 has an outwardly extending flange 14
which 1is held between a support abutment 11 extending
radially inwardly of the housing 1, as well as a radially

outwardly extending nut flange 15.
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The radially outwardly extending nut flange 15, as well as
the flange 14 of sleeve 13 are accommodated within a
cylindrical bore 10 of the housing 1. The support abutment 11
extends radially inwardly with respect to the wall of the

cylindrical bore 10.

Non-rotatably held within the c¢ylindrical bore 10 is a
cylindrical piston 22 within which an actuating head 29 is
accommodated. The actuating head 29 engages the screw 6 of
the screw actuator 4 and is coupled to the cylindrical piston

22 through a rotatable bearing 23.

By activating the motor 7, the rotor 9 drives the screw 6 of
the screw actuator 4 wvia a shaft 26. The shaft 26 is
connected on one side to a gear reduction mechanism 20 which
is driven by the rotor 9 through the rotatable sleeve 17 and
the inwardly extending flange 24 thereof. At the other side,
the central drive shaft 26 extends into a cylindrical bore 27
of the screw 6; the shaft 26 is non-rotatably coupled to the

screw 6 through a splined/grooved coupling 60.

As a result, the screw 6 is rotated and moved outwardly, so
as to bring the brake pad 3 closer to brake pad 2 for

exerting a braking action on a brake disk (not shown).

As a result of the compressive forces thereby exerted on the
nut 5, the stationary support sleeve 13 is held firmly

clamped against the support abutment 11 of the housing 1.

With the aim of accommodating misalignments, which might
damage the raceways and balls of the screw actuator, the
flange 14 of sleeve 13 as well as the nut flange 15 may be

curved preferably along the surface of an imaginary sphere,
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so as to allow some adaptation of the screw actuator 4
together with the rotor 9 and the gear reduction mechanism

20.

In order to attain for a long-term parking brake functional
application, a gear wheel 42 of the gear reduction mechanism
20 is provided with teeth 45 that can be engaged by a non-
rotatable locking member 41, in particular by the teeth 54
thereof. The locking member 41, axially movable parallel to
the shaft 26, is displaced into an inactive position by a
fixed electromagnet 44 which is energised when the parking

brake is inoperative.

As soon as the parking brake is activated, the electromagnet
44 is de-energised causing the locking member 41 to engage
the teeth 45 of the gear wheel 42 under the influence of a
compression spring 48. By locking the rotation of the gear
wheel 42, the actuator is thus locked for maintaining the

parking brake action.

Figs. 2 - 4 show a brake calliper which to a large extent
corresponds to the brake calliper as shown in fig. 1.
However, the control device that locks the actuator in a
braked state has been carried out in a different way; it is
not actuated by means of an electromagnet, but in a purely

mechanical way.

The locking device comprises an axially fixed, rotatable
drive member 55 which is accommodated on the shaft 26. This
drive member 55 engages the pawl member 41 through rolling
elements 56. These rolling elements 56 are accommodated in
raceways 58 of the drive member 55, which have a constant

depth, and also in raceways 57 of the pawl member 41 which
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are ramp shaped, that is which have a continuously increasing

depth.

The drive member 55 is connected to a pulley cable 52 which
is wound around the drive member 55. Upon pulling the pulley
cable 52, the drive member 55 is rotated, which leads to an
increased distance in axial direction of the pawl member 41
with respect to said drive member 55 through the raceways 57,
58 and the rolling elements 56. The pawl member 41 comprises
teeth 54, which in this way are brought into engagement with

the teeth 45 of the gear wheel 42.

The pawl member 41 is initially held non-rotatable with
respect to the shaft 26 by means of a rotation coupling. This
rotation coupling comprises a flattened land 59 on the shaft
26, and a preloaded ball 50 which is resiliently urged into
contact with the flattened land 59 by means of a coil spring
62. Both the ball 50 and the coil spring 62 are accommodated
within a bore 61 of the pawl member 41.

By means of this rotation coupling, the pawl member 41 is
initially held non-rotatable with respect to the shaft 26,
also when the drive member 55 is rotated so as to displace
the pawl member 41 towards the gear wheel 42. After the drive
member 55 has been rotated over a certain distance, a free
rotation thereof with respect to the pawl member 41 is
prevented by means of an end stop (see figures 5 - 7). Upon
further rotation, the pawl member 41 is rotated together with
the further rotation of the drive member 55, whereby the
screw 6 of the screw mechanism 4 is rotated and thus a hand

brake action can be obtained.

In figs. 5 - 7, there are shown several steps in obtaining
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the hand brake action through the drive member 55 and the
pawl member 41. The drive member 55 comprises a pin 63, which
protrudes into a groove 65 of the pawl member 41. Fig. 5
shows the locked position of the locking device in question,

that is with no hand brake action applied.

Fig. 6 shows the initial rotation of the drive member 55 with
respect to the pawl member 41, which is held rotationally
fixed onto the shaft 26 by means of the rotation coupling
(see figs. 2 - 4). Thereby, the pawl member 41 is urged away
from the drive member 55 as described before. As a result,
the teeth 54 of the pawl member 41 come into engagement with
the teeth 45 of the gear wheel 42.

Fufther rotation of the drive member 55 makes the pawl member
41 rotate as well, having regard to the fact that the pin 63
abuts the end of the groove 65 (end stop). Thereby, the pawl
member 41 is rotated together with the further rotation of
the drive member 55, whereby a rotation of the teeth 54, and
thus a rotation of the teeth 45 and the gear wheel 42 is

obtained.

Consequently, the screw 6 of the screw mechanism is rotated,

whereby a braking action is obtained.
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CLAIMS

1. A screw actuator, comprising a housing (1), a screw
mechanism (4) with a screw (6) and a nut (5), one of which is
rotatably supported with respect to the housing (1), a motor
(7) which is drivingly connected to the screw mechanism (4),
a mechanical locking device comprising a pawl member (41) and
a rotatable member (42) connected to a rotatable component of
the motor (7) and/or the screw mechanism (4), and a control
means for displacing said pawl member (41) between a locking
position and a free position, characterised in that a gear
reduction mechanism (20) is provided, one of the gear wheels
(42) thereof carrying teeth (45) for engaging with the pawl
member (41).

2. A screw actuator according to claim 1, wherein the
rotatable member (42) comprises teeth (45) which are engaged

by the pawl member (41) in the locking position.

3. A screw actuator according to claim 2, wherein the teeth

(45) are oriented radially.

4. A screw actuator according to claim 2, wherein the teeth

(45) are oriented axially.

5. A screw actuator according to one of the preceding
claims, wherein a sensor is provided which detects rotations

of the rotatable component through the teeth thereof.

6. A screw actuator according to any of the preceding
claims, wherein the pawl member (41) is moveable towards and

from the rotatable member (42) by means of control means.
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7. A screw actuator according to any one of the preceding
claims, wherein the control means comprises an electro-magnet

(44) .

8. A screw actuator according to claim 7, wherein the
control means comprise an axially fixed, rotatable drive
member (55) which engages the pawl member (41) through
rolling elements (56) which are in contact with raceways (57,
58) on the facing surfaces of the drive member (55) and the
pawl member (41), the raceways (57) of at least one of the
drive member and the pawl member (41) constituting ramps
which have a continuous slope in circumferential direction,
such that upon rotating the drive member (55) back and forth,

the pawl member (41) is moved axially to and fro.

9. A screw actuator according to claim 8, wherein the pawl
member (41) and the drive member (55) are freely rotatable
with respect to one another within a limited arc of rotation
defined by an end stop (63, 65), such that the pawl member
(41) is rotated together with the drive member (55) after the
pawl member (41) has been displaced from the drive member
(55) and has been brought in the locking position in which it
is rotationally fixed to the rotatable component of the motor

(7).

10. A screw actuator according to claim 9, wherein the drive

member (55) is connected to a hand brake mechanism.
11. A screw actuator according to claim 10, wherein the hand
brake mechanism comprises a cable (52) which is wound around

the drive member (55) or around a shaft connected thereto.

12. A screw actuator according to any one of claims 7 - 11,
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wherein the pawl member (41) is rotatably supported on a
shaft (26) connected to the screw mechanism, a rotation
coupling providing a rotation connection between the pawl
member (41) and the shaft (26) up to a threshold torque
value, and which allows relative rotations above said torque

value.

13. A screw actuator according to claim 12, wheréin the
rotation coupling comprises a flattened land (59) on the
shaft (26), and a preload member (50) accommodated in a
radial bore (61) of the pawl member (41), said preload member
(50) being resiliently wurged into engagement with the

flattened land (59).

14. A brake calliper comprising a claw piece having two
opposite brake pads and a screw actuator according to any one
of the preceding claims, said screw actuator comprising a
housing (1) connected to the claw piece, a screw mechanism
(4) with a screw (6) and a nut (5), one of which is rotatably
supported with respect to the housing (1), and a motor (7)
which 1is drivingly connected to the screw mechanism,
characterised in that a mechanicalllocking device is provided
comprising a pawl member (41) and a rotatable member (42)
connected to a rotatable component of the motor (7) and/or
the screw mechanism (4), and a control means for displacing
said pawl member (41) between a locking position and a free

position.

15. A Dbrake calliper according to c¢laim 14, wherein a
reduction gear mechanism (20) is provided, one of the gear
wheels (42) thereof carrying the teeth (45) for engagement
with the pawl member (41).
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