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(54) ACTUATING DRIVE FOR A SLIDING DOOR OF A VEHICLE

(57) The invention relates to an actuating drive, in
particular for a sliding door of amotor vehicle, comprising
a housing, a motor, a gear wheel (9) with a toothed disc
(9f) drivenby themotor to rotateaboutadriveaxis (D)and
having a first bearing sleeve (9d), and at least one first
cable drum (13) mounted on the first bearing sleeve (9d)
for guiding a first traction element (14).

To provide an actuating drive that allows a sliding
door to be adjusted manually in a reliable manner and

that is also functional when subjected to major external
forces, the cable drum (13) and the gear wheel (9) are
coupled to one another via a first ratchet gear (44),
wherein the first ratchet gear (44) is adapted to drive
the first cable drum (13) upon rotation of the gear wheel
(9) about the drive axis (D) in the winding direction of the
first cable drum (13) and to allow the first cable drum (13)
to rotate about the driving axis (D) in the unwinding
direction relative to the gear wheel (9).
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Description

[0001] The invention relates to an actuating drive, in
particular for a sliding door of amotor vehicle, comprising
a housing, a motor, a gear wheel with a toothed disc
drivenby themotor to rotateabout adriveaxis andhaving
a first bearing sleeve, and at least one first cable drum
mounted on the first bearing sleeve for guiding a first
traction element.
[0002] Suchactuatingdrivesarewell known fromprac-
tical use, whereby the sliding door of the vehicle can be
moved automatically back and forth between an open
and closed position by operating the actuating drive.
However, in addition to such fully automatic operation
of the sliding door, manual adjustment of the sliding door
is also provided for, whereby the actuating drive in parti-
cular provides support for manual adjustment of the
sliding door in a so-called servo mode. In this case, the
problem often arises that the pretension of the traction
mechanism must be reliably maintained so that the trac-
tion mechanism does not jump out of the guide groove of
the cable drum and is thereby jammed, causing the
actuating drive to be blocked. Furthermore, for the rea-
lisation of a servo mode, a preferably controlled preload
in a defined range is advantageous so that the actuating
drive provides an auxiliary force that is as precise as
possible. When the vehicle is parked on an incline, the
force of gravity acts in the opening or closing direction of
the vehicle door, which can make it difficult to open or
close the vehicle door manually. Therefore, a braking or
holding device is typically provided in actuating drives to
compensate for theadditional forceexertedon the sliding
door by gravity.
[0003] The object of the invention is to provide an
actuating drive that allows a sliding door to be adjusted
manually in a reliable manner and that is also functional
when subjected to major external forces.
[0004] According to the invention, this object is
achieved by an actuating drive having the features of
an independent claim.
[0005] According to one aspect of the invention, an
actuating drive is created, comprising a housing, amotor,
a gear wheel with a toothed disc driven by the motor to
rotate about adrive axis andhavinga first bearing sleeve,
and at least one first cable drum mounted on the first
bearing sleeve for guiding a first traction element. The
actuating drive according to the invention is charac-
terised in that the cable drum and the gear wheel are
coupled to one another via a first ratchet gear, wherein
the first ratchet gear is adapted to drive the first cable
drum upon rotation of the gear wheel about the drive axis
in thewinding direction of the first cable drumand to allow
the first cable drum to rotate about the driving axis in the
unwinding direction relative to the gear wheel. The first
ratchet gear is advantageous in ensuring that the first
cable drum canmaintain a defined pretension at all times
in theevent of jerkymovementof theslidingdoor,which is
particularly important when unwinding the traction ele-

ment from the first cable drum. Likewise, the inelastic
stretching of the traction element that occurs during
continuous use is reliably compensated at all times, with
the ratchet gear allowing discrete adjustment of the pre-
load. In contrast, a system without a ratchet gear is too
elastic, making it difficult to precisely adjust the auxiliary
force provided in servo mode.
[0006] In a particularly preferred embodiment of the
actuating drive, it is provided that the first cable drum is
pretensioned relative to thegearwheel bymeansof a first
pretensioning element in the winding direction of the first
cable drum. The tensioning element is preferably de-
signed as a torsion spring, which is arranged between
the gear wheel and the first cable drum, with a first free
end connected to the gear wheel and a second free end
connected to the first cable drum. Advantageously, the
traction element is automatically maintained at a certain
tension during unwinding, so that the traction element
does not slip out of the guide grooves of the first cable
drum.
[0007] In apreferred further development of theactuat-
ing drive the first ratchet gear comprises a first gear tooth
ring and a second gear tooth ring releasably in engage-
ment with the first gear tooth ring. Expediently the first
gear tooth ring isarrangedonanend faceof thefirst cable
drumperpendicular to the drive axis and the second gear
tooth ring is arranged on an end face of the toothed disc
facing the first cable drum. In a preferred embodiment,
the first gear tooth ring is formed on the front side of the
first cable drum. In a further preferred embodiment, the
second gear tooth ring is formed on the front side of the
toothed disc. It is advantageous that the first gear tooth
ring and the second gear tooth ring can be produced
directly during an injection moulding process in the man-
ufacture of the first cable drum and the gear wheel. In
addition, the first ratchet gear formed in this way is
particularly precise.
[0008] Preferably the first pretensioning element pre-
tensions the first cable drum axially in the direction to-
wards the toothed disc of the gear wheel. Advanta-
geously, the first pretensioning element also pretensions
the first gear tooth ring onto the secondgear tooth ring, so
that when the first cable drum is turned in the unwinding
direction, an axial displacement of the first cable drum
against the pretension of the first pretensioning element
can take place, which is made possible by the diagonally
arranged tooth flanks of the ratchet gear.
[0009] Inapreferredembodimentof theactuatingdrive
the gear wheel has a second bearing sleeve opposite the
first bearing sleeve, with a second cable drum being
arranged on said second bearing sleeve, wherein a
second ratchet gear is arranged between the second
cable drum and the gear wheel, which is adapted to drive
the second cable drum upon rotation of the gear wheel
about the drive axis in thewinding direction of the second
cable drum and to allow the second cable drum to rotate
about thedrivingaxis in theunwindingdirection relative to
the gear wheel. The winding direction of the first cable
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drum is preferably opposite to thewinding direction of the
second cable drum. Advantageously, rotation of the gear
wheel in a first direction of rotation corresponds to the
winding direction of the first cable drum and the unwind-
ing direction of the second cable drum, and the rotation of
the gear wheel in a second direction of rotation opposite
to the first direction of rotation corresponds to the un-
winding direction of the first cable drum and the winding
direction of the second cable drum.
[0010] Preferably thewindingdirection of the first cable
drum is opposite to the winding direction of the second
cable drum. Advantageously, when the gear wheel is
turned in a first direction of rotation, the first cable drum
is wound up, i.e. the first traction element guided in the
first cable drum transmits a pulling force to the vehicle
door, while the second cable drum is unwound due to the
movement of the sliding door, with the second ratchet
gear advantageously ensuring that the second traction
element maintains a certain tension. Conversely, when
the gear wheel is turned in a second direction opposite to
the first direction of rotation, the second cable drum is
wound up, i.e. the second cable drum guided in the
second cable drum transmits a tensile force to the vehicle
door, while the first cable drum is unwound due to the
movement of the sliding door, whereby it is advanta-
geously ensured by the first ratchet gear that the first
cable drum maintains a certain tension.
[0011] It is expedient to provide that the second cable
drum is pretensioned relative to the gearwheel bymeans
of a second pretensioning element in the winding direc-
tion of the second cable drum. The pretensioning ele-
ment is preferably designed as a torsion spring, which is
arranged between the gear wheel and the second cable
drum, with a first free end connected to the gear wheel
and a second free end connected to the second cable
drum. Advantageously, the second traction element is
automatically maintained at a certain tension during un-
winding, so that the second traction element does not slip
out of the guide grooves of the first cable drum.
[0012] Expediently the second ratchet gear comprises
a third gear tooth ring and a fourth gear tooth ring relea-
sably in engagement with the third gear tooth ring. Ex-
pediently the third gear tooth ring is arranged on an end
face of the second cable drum perpendicular to the drive
axis and the fourth gear tooth ring is arranged on an end
faceof the tootheddisc facing thesecondcabledrum. Ina
preferred embodiment, the third gear tooth ring is formed
on the front side of the first cable drum. In a further
preferred embodiment, the fourth gear tooth ring is
formed on the front side of the toothed disc facing the
second cable drum. It is advantageous that the third gear
tooth ring and the fourth gear tooth ring can be produced
directly during an injection moulding process in the man-
ufacture of the second cable drum and the gear wheel. In
addition, the second ratchet gear formed in this way is
particularly precise.
[0013] Preferably the second pretensioning element
pretensions the secondcable drumaxially in thedirection

towards the toothed disc of the gear wheel. Advanta-
geously, the second pretensioning element also preten-
sions the third gear tooth ring onto the fourth gear tooth
ring, so that when the second cable drum is turned in the
unwinding direction, an axial displacement of the second
cable drum against the pretension of the second pre-
tensioning element can take place, which is made pos-
sibleby thediagonallyarranged toothflanksof the ratchet
gear.
[0014] In a preferred embodiment the first cable drum
canbedisplacedaxiallywith respect to the tootheddiscof
the gear wheel via a first locking pin, the first ratchet gear
between the first cable drum and the gear wheel being
adjustable between a coupling position and an uncou-
pling position as a result. The first locking pin is arranged
on the housing so as to be rotatable about a first axis of
rotation perpendicular to the drive axis, wherein the first
locking pin has a first extensionwhich is arranged eccen-
trically to the first axis of rotation and engages in a first
recess provided on the first cable drum. The second
cable drum may also be displaced axially with respect
to the toothed disc of the gear wheel via a second locking
pin, the second ratchet gear between the second cable
drum and the gear wheel being adjustable between a
coupling position and an uncoupling position as a result.
The second locking pin is arranged on the housing so as
to be rotatable about a second axis of rotation perpendi-
cular to the drive axis,wherein the second locking pin has
a secondextensionwhich is arranged eccentrically to the
second axis of rotation and engages in a second recess
provided on the second cable drum. The actuating drive
can thus be delivered with the maximum length of un-
coiled tension elements or cables, which makes installa-
tion of the actuating drive in the vehicle significantly
easier.
[0015] When the tension elements were connected to
the sliding door, the locking pins are turned around the
axis of rotation and the first ratchet gear and the second
ratchet gear are engaged again. Alternatively, the actuat-
ing drive can also be delivered with the ratchet gears
engaged, in which case the operator must manually pull
the cables to the required length to connect them to the
sliding door or a chariot carrying the sliding door.
[0016] The actuating drive is preferably connected to
the vehicle body by means of an elastic flange. It is
advantageous that vibrations occurring in the actuating
driveare reliablydampedby theelastic flange. Ina further
preferred embodiment, the elastic flange is connected to
the housing of the actuating drive by means of a bearing
screw, which extends through the housing concentrically
to the drive axle. The bearing screw is preferably sur-
roundedby ametal sleeve,which in turn is surroundedby
a rubber sleeve that is arranged radially between the
metal sleeve and the first bearing sleeve of the gear
wheel. Further preferably, the housing comprises a first
housing part and a second housing part, the first housing
part being connected to the second housing part by
means of a plurality of screws.
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[0017] According to another aspect of the invention, an
actuating drive is created, comprising a housing, amotor
havinganoutput shaftwhich is connected to adrive shaft,
a gear wheel with a toothed disc driven by the drive shaft
to rotate about a drive axis and having a first bearing
sleeve, at least one first cable drum mounted on the first
bearing sleeve for guiding a first traction element and a
brakingdevice comprisingabrake lever havinga first end
with a brake element and a second end for braking the
gear wheel. The actuating drive is characterised in that
the brake element is moveable from a braking section of
the drive shaft via a control disc against the pretension of
a brake spring wherein the control disc is rotatably driven
by a brake motor. The braking device can be easily
switched between an activated and a deactivated state
by rotating the control disc, thus providing an increased
holding force for the sliding door. This is particularly
advantageous when the vehicle is parked on an incline,
as the sliding door is then subject to additional forces due
to gravity in the opening or closing direction.
[0018] Inapreferredembodiment thecontrol dischasa
cam abutting against the second end of the brake lever,
wherein the brake lever is rotatable about a bearing pin
arranged between the first end and the second end of the
brake lever in a bearing section.
[0019] Preferably, the cam has a first section with an
increasing outer radius and an adjoining second section
with a constant outer radius. Advantageously, the force
necessary to adjust the braking element can be provided
by rotating the cam, whereby the first section is first
guided over the second end of the braking element,
leading to the desired displacement of the same against
the preload of the brake spring. Because the second
portion has a constant outer radius, the cam is not reset
by the forceexertedby thebrake lever, so that thebraking
element remains in the deactivated state.
[0020] Further preferably, the braking device com-
prises a first stop element and a second stop element,
which define a first end position of the control disc, in
which the braking device is activated, and a second end
position of the control disc, in which the braking device is
deactivated. The first stop element is preferably fixedly
arranged on the housing and the second stop element is
arranged on the control disc. The second stop element is
particularly preferably formed in one piece with the con-
trol disc. Advantageously, the reaching of the respective
end position can be detected simply by an electronic
control unit detecting an increase in the current strength
in the brake motor, whereupon the electronic control unit
then switches off the brake motor.
[0021] Further advantages, properties, developments,
and designs of the invention result from dependent
claims and from the description of a preferred embodi-
ment.
[0022] The invention is explained belowwith reference
to the accompanying drawings using a preferred embo-
diment.

Fig. 1 shows a preferred embodiment of an actuating
drive 1 for a sliding door of a motor vehicle in
an exploded view.

Fig. 2 shows the assembled actuator 1 in a cross-
section view.

Fig. 3 shows an isometric view of the activated brak-
ing device 19.

Fig. 4 shows the rear side of the activated braking
device 19 shown in Fig. 3 in a side view.

Fig. 5 shows an isometric view of the deactivated
braking device 19.

Fig. 6 shows the rear side of the activated braking
device 19 shown in Fig. 5 in a side view.

[0023] Fig. 1 shows a preferred embodiment of an
actuating drive 1 for a sliding door of a motor vehicle in
an exploded view. The actuating drive 1 comprises a
motor 2 which, in the embodiment shown, is in the form
of an electric motor. The motor 2 has an output shaft 3
which is connected toadriveshaft 6,which isdesignedas
a worm, via a lower coupling sleeve 4a and an upper
coupling sleeve 4b, which are coupled to one another in
an articulated manner via a ball‑ and-socket joint part 5.
The lower coupling sleeve 4a is coupled in a rotationally
positive manner to the output shaft 3 and the upper
coupling sleeve 4b is coupled in a rotationally positive
manner to the drive shaft 6. For this purpose, the drive
shaft 6 has a coupling element 7 at one end facing the
upper coupling sleeve 4b. This coupling element 7 is flat
and is inserted into a slot-shaped receiver 8 provided on
the upper side of the upper coupling sleeve 4b. A radial
ball bearing 10 is provided for the rotatable bearing of the
drive shaft 6.
[0024] The drive shaft 6 has a worm screw 6a that is
threadedly engaged with the tooth spaces 9a of a gear
wheel 9, thus driving the rotation of the gear wheel 9. The
gear wheel 9 has a first bearing sleeve 9d and a second
bearing sleeve 9e, onwhich a first torsion spring 11 and a
second torsion spring 12 are placed on the opposite end
faces of the gear wheel 9. The first torsion spring 11 is
coupled to thegearwheel 9with a first free end11aand to
a first cable drum 13 with a second free end 11b opposite
the first free end 11a. The first cable drum 13 has a
circumferential first guide groove 13a for guiding a first
traction element 14 in the form of a cable. The second
torsion spring 12 is coupled to the gearwheel 9 bymeans
of a first free end 12a and is coupled to a second cable
drum 15 by means of a second free end 12b located
opposite the first free end 12a.
[0025] Thesecondcabledrum15hasacircumferential
second guide groove 15a for guiding a second traction
element 16 in the form of a cable. To provide a tension-
proof connection between the first traction element 14
and the first cable drum 13, the first traction element 14
has a first nozzle 17 at its free end. Similarly, the second
tractionelement16hasasecondnozzle18at its freeend,
bymeans ofwhich the second traction element 16 canbe
attached to the second cable drum 15 in a tension-proof
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manner.
[0026] The first cable drum 13 has a radially extending
first gear tooth ring 13b on an end face facing the gear
wheel 9, which can be engaged with a second gear tooth
ring 9b on the end face of the gear wheel 9. Similarly, the
second cable drum 15 has a radially extending third gear
tooth ring 15b on an end face facing the gear wheel 9,
which can be engagedwith a fourth gear tooth ring on the
opposite end face of the gear wheel 9, which is not visible
in Fig. 1. Advantageously, the first and third gear tooth
ring 13b, 15b of the first cable drum 13 and the second
cable drum15 togetherwith the secondgear tooth ring9b
and the fourth gear tooth ring of the gear wheel 9 form
ratchet gears, whereby the ratchet gears, when the gear
wheel 9 is driven in a first direction of rotation, causes the
form-fitting entrainment of one of the two cable drums13,
15, whereas the other of the two cable drums 13, 15 can
be rotated in the first direction of rotation relative to the
gear wheel 9 against the pretension of the first torsion
spring 11 or second torsion spring 12.
[0027] Similarly, when the gear wheel 9 is driven in a
second direction of rotation opposite to the first direction
of rotation, the ratchet gears causes the other of the two
cable drums 13, 15 to be driven in a form-fitting manner
and theother of the twocable drums13, 15 to rotate in the
second direction of rotation against the pretensioning of
the first torsion spring 11 or second torsion spring 12. The
first torsion spring 11 and the second torsion spring 12
pretension the first cable drum 13 and the second cable
drum 15 in their respective winding direction. For exam-
ple, the first direction of rotation corresponds to the wind-
ing direction of the first cable drum 13 and the second
direction of rotation corresponds to the winding direction
of the second cable drum 15.
[0028] The first torsion spring 11 and the second tor-
sion spring 13 also pretension the first cable drum13 and
the second cable drum 15 axially towards the gear wheel
9 and thus gear tooth rings 13b, 15b of the first cable
drums 13, 15 towards the gear tooth rings 9b of the gear
wheel 9 towards each other. To decouple the gear tooth
rings a first safety pin P1 and a second safety pin P2 are
provided, wherein an axial movement of the first cable
drum 13 may be driven by the first safety pin P1 and an
axial movement of the second cable drum 15 may be
driven by the second safety pin P2. Then safety pins P1,
P2 also hold the cable drums in their respective position
when engaged.
[0029] The actuating drive 1 further comprises a brak-
ingdevice19 for breakingor holding thedrive shaft 6. The
braking device 19 includes a brake motor 20 having an
output shaft 21 coupled to a drive pinion 22, the drive
pinion22 threadedlyengaginganexternal thread23aofa
control disc 23. The control disc 23 is used to switch the
braking device 19 back and forth between an activated
and a deactivated state, as explained in more detail
below. The control disc 23 sets a brake lever 24 against
the pretension of a brake spring 25 in a decoupled state,
inwhich thebrake lever 24doesnot interactwith the drive

shaft 6 in a braking manner, to deactivate the braking
device 19. The braking device 19 further comprises a first
stop element 26 to define the two positions of the control
disc 23, as explained further below.
[0030] The actuating drive 1 further comprises a hous-
ing 30 with a first housing part 31 and a second housing
part 32, which are connected to one another bymeans of
a plurality of screws 33. Advantageously, all components
are easily accessible by removing one of the two housing
parts 31; 32. Furthermore, a bearing screw34 is provided
that passes through the housing 30 and, together with a
metal sleeve 35, provides radial support for the housing
30. Furthermore, a circumferential rubber sleeve 36 sur-
rounding the metal sleeve 34 is provided, wherein the
rubber sleeve 36 serves to dampen vibrations. To secure
thehousing30 to thevehiclebody, theactuator 1 includes
a flange 37 that is made of rubber. The flange 37 is
attached to thehousing30bymeansof thebearingscrew
34 and is in turn connected to the vehicle body by a first
lead-through 37a and a second lead-through 37b.
[0031] Fig. 2 shows the assembled actuating drive 1 in
a cross-section view. The bearing screw 34 passes
through the first housing part 31 and the second housing
part 32, with the metal sleeve 35 being arranged radially
between the bearing screw 34 and the rubber sleeve 36.
Themetal sleeve 35 forms an axial abutment for a screw
nut 38,which is screwedonto the lowerendof thebearing
screw 34 on an external thread provided for this purpose
and thus secures the bearing screw 34 axially with re-
spect to the first housing part 31 and the second housing
part 32. The bearing screw 34, the metal sleeve 35 and
the rubber sleeve36pass throughafirst bearing tube31a
formed on the first housing part 31 and a second bearing
tube 32a formed on the second housing part 32, which
are inserted into one another at the front end and thus
radially support the gear wheel 9.
[0032] The gear wheel 9 comprises a first bearing
sleeve 9d, which extends longitudinally along the drive
axis D on the front side and on which the first torsion
spring 11 and the first cable drum 13 are arranged.
Furthermore, the gearwheel 9 comprises a second bear-
ing sleeve 9e, which extends longitudinally along the
drive axis D and on which the second torsion spring 12
and the second cable drum 15 are arranged, on the
opposite side of a toothed disc 9f. The toothed disc 9f
has a circumferential external toothing 9g, wherein the
worm 6a engages in the external toothing 9g, so that the
toothed discs 9f together with the first bearing sleeve 9d
and the second bearing sleeve 9e can be set in rotation
about the drive axis D.
[0033] The first torsion spring 11 pretensions the first
cable drum 13 about the drive axle D in the winding
direction and simultaneously axially in the direction to-
wards the toothed disc 9f. Similarly, the second torsion
spring 12 pretensions the second cable drum 15 around
the drive axle D in the winding direction and simulta-
neously axially in the direction towards the toothed disc
9f. As a result, the first gear tooth ring 13bprovided on the
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front side of the first cable drum 13 is pretensioned onto
the second gear tooth ring 9b provided on a first side of
the toothed disc 9f, and the third gear tooth ring 15b
provided on the front side of the second cable drum 15
is pretensioned onto the fourth gear tooth 9c provided on
the opposite second side of the toothed disc 9f. The first
gear tooth ring 13b and the second gear tooth ring 9b
together form a first ratchet gear 44 and the third gear
tooth ring 15b and the fourth gear tooth ring 9c form a
second ratchet gear 45.
[0034] In order to axially space the first cable drum 13
or the second cable drum 15 from the toothed disc 9f and
thus to break the coupling between the respective cable
drum and the toothed disc 9f of the ratchet gear, the
locking pins P1, P2 can be used. The first locking pin
P1 is assigned to the first cable drum 13 and the second
locking pin P2 to the second cable drum 15. The first
locking pin P1 is arranged on the first housing part 31 so
as to be rotatable about a first axis of rotation R1 and the
second locking pin P2 is arranged on the second housing
part 32 so as to be rotatable about a second axis of
rotation R2. The first locking pin P1 has a first extension
40 which is arranged eccentrically to the first axis of
rotation R1 and engages in a first recess 41 provided
on the first cable drum 13, whereby rotation of the first
locking pin P1makes it possible to displace the first cable
drum 13 axially away from the toothed disc 9f against the
pretensionof the first torsion spring11. In the state shown
here, however, the first cable drum 13 is engaged with its
first gear tooth ring 13bwith the secondgear tooth ring 9b
of the gear wheel 9. In contrast to this, the second locking
pinP2was turnedaround thesecond rotationaxisR2 that
the secondextension42providedon the front side,which
engages with the second recess 43 in the second cable
drum15, has pulled the second cable drum15 away from
the toothed disc 9f against the pretension of the second
torsion spring 12. As can be seen, this causes the third
gear tooth ring15bprovidedon the secondcable drum15
to be spaced from the fourth gear tooth ring 9c on the
toothed disc 9f, so that the second cable drum 15 is no
longer coupled to the gear wheel 9 via the ratchet gear.
The second cable drum 15 is thus locked in the tightened
position.
[0035] Fig. 3 shows an isometric view of the activated
braking device 19. In this view, the drive pinion 22 can be
seen, which is in threaded engagement with the external
thread 23a of the control disc 23. The control disc 23 is
rotatablymounted in thesecondhousingpart 32,wherein
a cam 23c concentrically arranged around the axis of
rotation is formedonafirst side face23bshownhere. The
cam 23c has an outer radius which increases in an antic-
lockwise direction in a first section 23d, with the outer
radius being constant in an adjacent second section 23e.
The cam 23c is designed to lift the brake lever 24 off the
drive shaft 6 against the pretension of the brake spring 25
and thus deactivate the braking effect. In the activated
state of the braking device 19 shown here, the cam 23c
exerts no pressure on the brake lever 24, so that the fork

24a acting on the drive shaft 6, which is formed on a first
end 24b of the brake lever 24 opposite the cam 23c, is
pretensioned radially onto the drive shaft 6 by the brake
spring 25.
[0036] The cam 23c is arranged above a second end
24c located opposite the first end of the brake lever 24,
wherein the brake lever 24 comprises a bearing section
24d between the fork 24a at the first end 24b and the
second end 24c, on which bearing section 24d the brake
lever 24 is pivotablymounted. The bearing section 24d of
the brake lever 24 is designed as a semicircular elevation
on the upper side of the brake lever 24 and as a semi-
circular recess on the underside of the brake lever 24. A
bearing pin, not shown here, is arranged in the semicir-
cular recess, which ensures the rocking-like mounting of
the brake lever 24. The secondend24c is further from the
bearing section 24d than the first end 24b of the brake
lever 24, so that a sufficient torque can be exerted when
the cam 23b rotates to lift the fork 24a off the drive shaft 6
against the pretensioning of the brake spring 25. The
brake spring 25 is arranged directly above the fork 24a or
the first end 24b of the brake lever 24 to provide sufficient
braking force in the activated state of the braking device
19 as shown here. The parking brake 19 thus ensures
that the sliding door is not moved by the force of gravity
when the vehicle is parked on an incline, in either the
closing or opening direction of the sliding door. However,
it is still possible toopenorclose theslidingdoormanually
in what is known as servo mode.
[0037] Fig. 4 shows the rear side of the activated
braking device 19 shown in Fig. 3 in a side view. The
second side face 23f of the control disc 23 can be seen
here. It can also be seen that the braking device 19
comprises a stop device 29, the stop device 29 compris-
ing the first stop element 26, which is fixedly attached to
the second housing part 32. The stop device 29 further
comprises a second stop element 27, which is formed on
the second side face 23f of the control disc 23. The first
stop element 26 is made of rubber and has a first stop
face 26a and an opposing second stop face 26b. The
second stop element 27 is rod-shaped and has a flat
upper side 27a and a flat underside 27b, which run
perpendicular to the second side face 23f of the control
disc 23.
[0038] In the activated state of the braking device 19
shown here, the underside 27b of the second stop ele-
ment 27 abuts against the first stop face 26a of the first
stop element 26. Thus, the stop device 29 limits the
rotation of the control disc 23 in the clockwise direction,
so that further rotation of the control disc 23 in this
direction via the drive pinion 22 is prevented. Conversely,
when thecontrol disc23 is turned in theoppositedirection
via the drive pinion 22, it can be turned until the second
stop element 27 abuts the second stop face 26b of the
first stop element 26.
[0039] Furthermore, it can be seen in Fig. 4 that the
brake lever 24 ismountedwith its bearing section 24d in a
rocking manner on a bearing pin 39, which is formed on
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the second housing part 32. In the activated state of the
braking device 19 shown here, the brake lever 24 is
aligned parallel to the drive shaft 6, wherein the fork
24a at the first end 24b of the brake lever 24 has a smaller
internal diameter than the external diameter of a braking
portion 6b of the drive shaft 6, so that a braking force is
applied to the drive shaft 6 under the bias of the brake
spring 25. The brake section 6b is axially arranged be-
tween the worm 6a of the drive shaft 6 and the radial ball
bearing 10. The outer diameter of the brake section 6b is
larger than that of the worm 6a.
[0040] Fig. 5 shows an isometric view of the deacti-
vated braking device 19. The control disc 23 was turned
in a first direction of rotation, clockwise in the view shown
here, by the drive pinion 22, which is in threaded engage-
ment with the external thread 23a of the control disc 23.
This also caused the cam 23c arranged on the first side
face 23b of the control disc 23 to rotate accordingly, so
that the first section 23d was turned over the second end
24c of the brake lever 24 andnow the second section 23e
of the cam23c is in contactwith the secondend24cof the
brake lever 24. Accordingly, the second end 24c of the
brake lever 24wasmoved downwards as far as possible,
so that the fork 24a at the first end 24b of the brake lever
24was lifted off the braking section 6b of the drive shaft 6
by turning the brake lever 24 about the bearing section
24d against the bias of the brake spring 25.
[0041] As a result, there is no longer any contact be-
tween the brake lever 24 and the drive shaft 6, so that no
braking force is exerted on the drive shaft 6. Because the
second section 23e of the cam 23c has a constant outer
radius, no torque is exerted on the cam 23c or the control
disc 23 by the second end 24c of the brake lever 24. The
position of the control disc 23 is thus advantageously
stable in the event of a power failure of the brake motor
20.
[0042] Fig. 6 shows the rear side of the activated
braking device 19 shown in Fig. 5 in a side view. By
rotating the control disc 23 by means of the drive pinion
22, the second stop element 27 of the stop device 29
provided on the second side face 23f was turned antic-
lockwise, so that the upper side 27a of the second stop
element 27 now rests against the second stop face 26bof
the first stop element 26, which is fixed to the second
housing part 32, and prevents a further rotation of the
control disc 23. The brake motor 20 comprises an elec-
tronic control unit which detects the increased electrical
current after the second stop element 27 abuts against
the first stop element 26 and subsequently switches off
the brake motor 20. The advantage is that no elaborate
sensor device is required, which reduces the cost of the
braking device 19.
[0043] As already shown in Fig. 5, the brake lever 24 is
tilted in relation to the drive shaft 6 about the bearing pin
39, so that the fork24aprovidedat the first end24b is held
away from the braking portion 6b of the drive shaft 6
against the bias of the brake spring 25. It is now advanta-
geous to be able to move the vehicle door slightly by

hand, which is particularly necessary in an accident
situation to ensure that the vehicle can be exited.

Claims

1. Actuating drive (1), in particular for a sliding door of a
motor vehicle, comprising

a housing (30),
a motor (2),
agearwheel (9)witha tootheddisc (9f) drivenby
the motor (2) to rotate about a drive axis (D) and
having a first bearing sleeve (9d), and
at least one first cable drum (13)mounted on the
first bearingsleeve (9d) for guidingafirst traction
element (14),

characterised in that the cable drum (13) and the
gear wheel (9) are coupled to one another via a first
ratchet gear (44),wherein the first ratchet gear (44) is
adapted to drive the first cable drum (13) upon rota-
tion of the gear wheel (9) about the drive axis (D) in
the winding direction of the first cable drum (13) and
to allow the first cable drum (13) to rotate about the
driving axis (D) in the unwinding direction relative to
the gear wheel (9).

2. Actuating drive (1) according to claim 1, charac-
terised in that the first cable drum (13) is preten-
sioned relative to the gear wheel (9) by means of a
first pretensioning element (11) in the winding direc-
tion of the first cable drum (13).

3. Actuating drive (1) according to claim 1 or 2, char-
acterised in that the first ratchet gear (44) com-
prises a first gear tooth ring (13b) and a second gear
tooth ring (9b) releasably inengagementwith thefirst
gear tooth ring (13b).

4. Actuating drive (1) according to claim 3, charac-
terised in that the first gear tooth ring (13b) is ar-
ranged on an end face of the first cable drum (13)
perpendicular to the drive axis (D) and the second
gear tooth ring (9b) is arranged on an end face of the
toothed disc (9f) facing the first cable drum (13).

5. Actuating drive (1) according to one of claims 2 to 4,
characterised in that the first pretensioning ele-
ment (11) pretensions the first cabledrum (13) axially
in the direction towards the toothed disc (9f) of the
gear wheel (9).

6. Actuating drive (1) according to one of the preceding
claims, characterised in that the gearwheel (9) has
a second bearing sleeve (9e) opposite the first bear-
ing sleeve (9d), with a second cable drum (15) being
arrangedonsaidsecondbearingsleeve (9e),where-
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in a second ratchet gear (45) is arranged between
the second cable drum (15) and the gear wheel (9),
which is adapted to drive the second cable drum (15)
upon rotation of the gear wheel (9) about the drive
axis (D) in the winding direction of the second cable
drum (15) and to allow the second cable drum (15) to
rotate about the driving axis (D) in the unwinding
direction relative to the gear wheel (9).

7. Actuating drive (1) according to claim 6, charac-
terised in that the winding direction of the first cable
drum (13) is opposite to the winding direction of the
second cable drum (15).

8. Actuating drive (1) according to claim 6 or 7, char-
acterised in that the second cable drum (15) is
pretensioned relative to the gearwheel (9) bymeans
of a second pretensioning element (12) in the wind-
ing direction of the second cable drum (15).

9. Actuating drive (1) according to one of claims 6 to 8,
characterised in that the second ratchet gear (45)
comprises a third gear tooth ring (15b) and a fourth
gear tooth ring (9c) releasably in engagement with
the third gear tooth ring (15b).

10. Actuating drive (1) according to claim 9, charac-
terised in that the second gear tooth ring (15b) is
arranged on an end face of the second cable drum
(15) perpendicular to the drive axis (D) and the fourth
gear tooth ring (9c) is arranged on an end face of the
toothed disc (9f) facing the second cable drum (15).

11. Actuating drive (1) according to oneof claims 6 to 10,
characterised in that the second pretensioning
element (12) pretensions the second cable drum
(15) axially in the direction towards the toothed disc
(9f) of the gear wheel (9).

12. Actuating drive (1) according to one of the preceding
claims, characterised in that the first cable drum
(13) can be displaced axially with respect to the
toothed disc (9f) of the gear wheel (9) via a first
locking pin (P1), the first ratchet gear (44) between
the first cable drum (13) and the gearwheel (9) being
adjustable between a coupling position and an un-
coupling position as a result.

13. Actuating drive (1) according to claim 12, charac-
terised in that the first locking pin (P1) is arranged
on the housing (30) so as to be rotatable about a first
axis of rotation (R1) perpendicular to the drive axis
(D), wherein the first locking pin (P1) has a first
extension (40) which is arranged eccentrically to
the first axis of rotation (R1) and engages in a first
recess (41) provided on the first cable drum (13).

14. Actuating drive (1) according to one of the preceding

claims, wherein the housing (30) is connected to the
vehicle body by means of an elastic flange (37),
wherein the elastic flange (37) is connected to the
housing (30) by means of a bearing screw (34),
which extends through the housing (30) concentri-
cally to the drive axle (D).

15. Actuating drive (1), in particular for a sliding door of a
motor vehicle, comprising

a housing (30),
a motor (2) having an output shaft (3) which is
connected to a drive shaft (6),
agearwheel (9)witha tootheddisc (9f) drivenby
drive shaft (6) to rotate about a drive axis (D) and
having a first bearing sleeve (9d),
at least one first cable drum (13)mounted on the
first bearingsleeve (9d) for guidingafirst traction
element (14), and
a braking device (19) comprising a brake lever
(24) havingafirst end (24b)withabrakeelement
(24a) and a second end (24c) for braking the
gear wheel (9),

characterised in that the brake element (24a) is
moveable from a braking section (6a) of the drive
shaft (6) via a control disc (23) against the pretension
of a brake spring (25), wherein the control disc is
rotatably driven by a brake motor (20).
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