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(57) Abstract: The invention relates to an adjustment mechanism for a vehicle disk brake, the adjustment device having the following
components: - a drive element (25) which is rotatably arranged within the housing of the disk brake on an axis (A) parallel to the axis
of rotation of the brake disk and which can be set in rotation by a brake application device; - a shaft (40) which is arranged centrally on
the axis (A), on which the drive element (25) is rotatably mounted; - a cardanic rotary bearing (45) which supports the shaft (40) in an
opening (1A) of the housing in a pendulum-like manner and which is made at least partially of a deformable rubber or elastomer ring
(46) and a steel ring (47) which is attached therein. The steel ring (47) is supported in a sliding manner against a cylindrical bearing
section (50) of the shaft (40), and a coupling consisting of a first coupling part (51), which is rotationally tixed to the shaft (40), and a
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second coupling part (52), which is rotationally fixed to the steel ring (47), is arranged on the axis (A), the second coupling part being a
coupling ring (52) which is rotatably mounted on the shaft (40). The invention further relates to a corresponding cardanic rotary bearing
(45) and to a corresponding coupling ring (52).

(57) Zusammenfassung: Zustelleinrichtung fiir eine Fahrzeug-Scheibenbremse, wobei Bestandteile der Nachstelleinrichtung sind: » -
ein Antriebselement (25), welches innerhalb des Gehéuses der Scheibenbremse auf einer zu der Drehachse der Bremsscheibe parallelen
Achse (A) drehbar angeordnet, und durch eine Bremszuspanneinrichtung in Drehung versetzbar ist, ¢ - eine zentral auf der Achse (A)
angeordnete Welle (40), auf der das Antriebselement (25) drehbar gelagert ist, - ein die Welle (40) in einer Offnung (1A) des Gehéuses
pendelféhig abstiitzendes, kardanisches Drehlager (45), welches zumindest aus einem verformbaren Gummi- oder Elastomerring (46)
und einem darin befestigten Stahlring (47) besteht. Der Stahlring (47) ist gleitbeweglich gegen einen zylindrischen Lagerabschnitt
(50) der Welle (40) abgestiitzt, und ist auf der Achse (A) eine Kupplung bestehend aus einem zu der Welle (40) drehfesten ersten
Kupplungsteil (51) und einem zu dem Stahlring (47) drehfesten zweiten Kupplungsteil (52) angeordnet, und ist das zweite Kupplungsteil
ein drehbar auf der Welle (40) gelagerter Kupplungsring (52). Ferner vorgeschlagen wird ein entsprechendes kardanisches Drehlager
(45) sowie ein entsprechender Kupplungsring (52).
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Adjustment mechanism for a vehicle disk brake as well as a cardanic rotary

bearing and a coupling ring therefor

TECHNICAL FIELD

The invention relates to an adjustment device for a vehicle disk brake according to the
preamble of patent claim 1, to a cardanic pivot bearing that is suitable for the
adjustment device according to the preamble of patent claim 21, and to a coupling
ring according to the preamble of patent claim 24 that is suitable for the adjustment
device.

BACKGROUND

A reference herein to a patent document or any other matter identified as prior art, is
not to be taken as an admission that the document or other matter was known or that
the information it contains was part of the common general knowledge as at the

priority date of any of the claims.

From EP 0 531 321 B1, WO 2015/117601 A1 and DE 102 60 597 B, vehicle disk
brakes are known, which for offsetting the operationally-induced wear on the brake
pads and on the brake disk are provided with a readjustment device. The same
gradually adapts the distance between the brake pads and the brake disk
corresponding to the increasing wear and thereby maintains this so-called clearance
within a limit defined by the design. The actuation of the readjustment device is
effected via a drive element which is rotatably arranged in the housing of the disk
brake on an axis that is parallel to the rotational axis of the brake disk. By way of the
brake clamping device of the disk brake, the drive element is set in rotation, e.g. by a
pivot lever arranged in the brake housing which amplifies the brake force. The drive
element of the readjustment device is rotatably mounted on a centrally arranged
shaft. At its end facing away from the brake disk, said drive element is provided with
wrench faces in order to reset the readjustment device back again completely into the
starting position by turning back the shaft. Usually this takes place when used-up
brake pads are replaced with new brake pads.

<filename>
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The precision and reliability of the readjustment is substantially dependent on the
avoidance of canting of the elements of the readjustment device involved. For this
purpose, the shaft, on which the elements of the readjustment device are arranged, is
supported in the brake housing in the case of EP 0 531 321 B1 so that it can perform
slight self-aligning movements. For this purpose, the shaft is supported in an opening
of the brake housing via a cardanic pivot bearing. A bush consisting of an inner steel
ring, an outer steel ring and elastically deformable material arranged in between

serves as cardanic pivot bearing.

As far as the readjustment device is concerned, the adjustment device according to
EP 0 531 321 B1 is composed of many components and elements which requires a

correspondingly expensive assembly.

It is desirable to further develop the mentioned adjustment device so that the same
can be produced more cost-effectively and manages to get by with fewer

components.

SUMMARY OF THE INVENTION

According to one form of the invention, there is provided an adjustment device for a
vehicle disk brake, which, for offsetting an operationally-induced wear on brake pads
and a brake disk of the vehicle disk brake, is provided with a readjustment device,
wherein parts of the readjustment device comprise: a drive element, which is rotatably
arranged within a housing of the disk brake on a central axis of the adjustment device,
and which can be set in rotation by a brake clamping device, a shaft centrally
arranged on the central axis, relative to which the drive element is rotatably mounted,
a cardanic pivot bearing which is capable of self-aligningly supporting the shaft in an
opening of the housing, which consists at least of a deformable rubber or elastomer
ring and a steel ring fastened therein, wherein the steel ring is slide-moveably
supported against a cylindrical bearing section of the shaft, wherein on the central
axis a coupling comprised of a first coupling part that is rotationally fixed relative to
the shaft and a second coupling part that is rotationally fixed relative to the steel ring
is arranged, and wherein the second coupling part is a coupling ring that is rotatably
mounted relative to the shaft.

<filename>
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According to another form of the invention, there is provided a cardanic pivot bearing
comprised of a deformable rubber or elastomer ring, which on the inside is connected
by vulcanization to a first steel ring with a cylindrical slide bearing surface formed on
the inside of the same, and on the outside is connected to a second steel ring for
fastening the pivot bearing in an assembly opening, wherein the first steel ring is
provided with a step in such a manner that it has a longitudinal section of smaller
inner diameter, on which the cylindrical slide bearing surface is located, and a
longitudinal section of larger inner diameter, on which a sealing lip projecting over the

cylindrical slide bearing surface is located on the inside.

According to another form of the invention, there is provided a coupling ring with an
annular opening, a face-end annular surface and at least one further annular surface,
which is provided with coupling structures in the form of ramps that are arranged
evenly distributed over the circumference, wherein the further annular surface is
arranged conically with respect to the central axis of the ring, and wherein the annular
opening over its circumference is provided with first circumferential sections projecting
radially to the central axis and with second circumferential sections which recede
compared with the former, which alternate with one another, wherein the coupling
structures are composed of first flanks, which form the ramps, and second flanks,
wherein the first and second flanks alternate with one another, are inclined in opposite

directions relative to one another, and have a different pitch.

The fact that a steel ring of the cardanic pivot bearing is slide-moveably supported
directly against a cylindrical bearing section, with which the shaft is provided,
contributes to the constructional simplification. The fact that on the axis of the
readjustment device a rotary coupling consisting of a first coupling part that is
rotationally fixed relative to the shaft and a second coupling part that is rotationally
fixed relative to the steel ring of the cardanic pivot bearing is arranged, wherein the
second coupling part is a separate coupling ring that is rotatably mounted on the
central shaft further contributes to the constructional simplification. Said coupling ring
is preferentially formed axially moveably relative to the steel ring of the cardanic pivot
bearing.

<filename>
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According to a preferred configuration of the adjustment device, an axially-acting
spring element is arranged between the coupling ring and the cardanic pivot bearing.
A shaft spring is particularly suitable here as spring element.

According to a further configuration, the steel ring is rotationally fixed relative to the
coupling ring via positively locking elements. Arms formed on the steel ring, which
extend in the axial direction of the shaft, can serve as positively locking elements,
wherein these arms are preferentially separated from one another by axially
extending slots.

The insides of the arms jointly form a cylindrical inner contour, with which the arms
are supported areally on the cylindrical bearing section of the shaft, so that a relatively
large slide bearing surface and thus a particularly low-friction sliding of the faces
concerned that is unsusceptible to wear is achieved.

<filename>
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When the first coupling part is a radially expanded collar, which is molded onto the shaft in
one piece, it contributes to the reduction of parts. Preferentially, this collar is arranged on the

shaft following the cylindrical bearing section.

Preferentially, the central shaft assumes a dual function in that, on the one hand, it receives
and positions elements of the readjustment device on a common axis, and in that it forms a
resetting shaft on the other hand. For this purpose, the shaft is provided with a drive structure
for a tool that can be applied thereto in order to reset the readjustment device completely into
its starting position by turning back the resetting shaft, which is usually performed when
replacing used-up brake pads with new brake pads. For ease of access when applying a
suitable tool, the drive structure is preferentially located on the end of the resetting shaft

facing away from the brake disk.

Besides, the rubber or elastomer element and the inner steel ring, a further steel ring
mounted on the rubber or elastomer ring on the outside, with which the cardanic pivot bearing

is seated in the opening of the housing, can be a part of the cardanic pivot bearing.

In order to protect the region of the readjustment from environmental influences, in particular
entering of dust or moisture, part of the cardanic pivot bearing additionally is a circumferential
sealing lip, which is elastically supported against the resetting shaft. Preferentially, the
sealing lip is supported against that cylindrical bearing section of the shaft against which the

cardanic pivot bearing also lies in a slide- and pivot-moveable manner.

For the arrangement of the sealing lip it is advantageous when the steel ring of the cardanic
pivot bearing is provided with a step in such a manner that it has a longitudinal section of
smaller inner diameter, with which it is supported against the cylindrical bearing section of the
shaft, and a longitudinal section of larger inner diameter, on which the sealing lip is located on
the inside. Here, too, the advantage is a simplification since the cardanic pivot bearing

further-developed in this manner simultaneously assumes the task of the sealing.

For realizing the function of a one-way coupling necessary in a readjustment device, the two
coupling parts are provided with coupling structures in the form of teeth or ramps that are
arranged distributed over the circumference of the coupling parts. The teeth on at least one
of the two coupling parts are composed of first flanks, which form the ramps, and second
flanks. The first and second flanks alternate with one another, are inclined in opposite
directions relative to one another and have a different pitch. The more inclined second flanks

are required in order to be able to turn the shaft back for the purpose of returning the
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readjustment device. Because of the steepness of the second flanks this involves an
elevated rotational resistance but one which can be easily overcome with a suitable
hand tool. In addition, an inadvertent resetting of the readjustment device is securely
prevented by this elevated rotational resistance.

For production reasons it can be advantageous when the number of the ramps on the
second coupling part, i.e. the coupling ring, is a whole-number multiple of the number
of the ramps on the first coupling part formed directly on the shaft, for production of a
relatively fine toothing with many ramps generally results in elevated production costs.
The objective of a sufficiently fine division upon readjusting the brake however can
already be achieved when only one of the coupling partners involved has a fine
toothing with correspondingly many ramps and without just as fine a toothing being
realized also on the other coupling partner. By way of the mentioned configuration,
the prerequisite is created for being able to produce the shaft in a relatively cost-
effective extrusion method. By contrast, the coupling ring having a toothing that is
finer by a whole-number multiple is produced more precisely, namely in a sintering

method.

With a further configuration it is proposed that the coupling structures are arranged
distributed along an annular surface that is conical relative to the axis of the shaft.
Preferentially, the cone angle of the conical annular surface with respect to the axis of
the shaft is between 55° and 65°.

With regard to the coupling ring forming the second coupling part it is advantageous
when the annular surface comprising the toothing or the ramps thereof is arranged
conically, and when the annular opening of the coupling ring over its circumference is
provided with first circumferential sections projecting radially to the axis and with
second circumferential sections which recede compared with the former, which
alternate with one another. By way of the first circumferential sections, the rotary
coupling between the coupling ring and the cardanic pivot bearing is achieved in this
case.

Where any or all of the terms "comprise”, "comprises”, "comprised” or "comprising”

are used in this specification (including the claims) they are to be interpreted as

<filename>
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specifying the presence of the stated features, integers, steps or components, but not
precluding the presence of one or more other features, integers, steps or

components.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, an exemplary embodiment is described by way of the drawings and
further advantages are stated. There:

Fig. 1 shows a longitudinal section through a vehicle disk brake provided with a
readjustment device along the brake clamping axis;

Fig. 2 shows the detail marked “II” in Fig. 1 to an enlarged scale;

Fig. 3 shows in an exploded representation the individual parts of the readjustment

device;

Fig.4 shows in an exploded representation a cardanic pivot bearing, and shown

axially separately, a coupling ring of a one-way coupling, and

Fig. 5 shows the coupling ring of the one-way coupling seen from another

perspective.

DETAILED DESCRIPTION

In an overview representation, Fig. 1 shows a compressed air-actuated disk brake
with an integrated device for readjusting the wear-induced clearance of the brake.
Such a device is employed for example in a sliding caliper disk brake intended for
commercial vehicles for offsetting the brake pad wear accompanying the driving
operation, but also the wear on the brake disk.

Together with elements of the brake clamping, the readjustment device is arranged in

a brake housing 1, which can for example be the brake caliper of the disk brake.

<filename>
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The brake disk 2 which is shown in Fig. 1 in the form of an extract and connected to
the vehicle wheel furthermore is part of the disk brake, against which a brake pad 3
works on each of its two sides in each case. The same is composed in the usual
manner of a pad back plate and the actual friction lining.

The direct loading of the inner brake pad 3 with brake pressure is effected by a thrust
piston 7 that is moveable against said brake pad, which during the brake clamping
lies against the pad back plate of this inner brake pad 3. The thrust piston 7 is in a
threaded connection 9 with a thrust piece 10 that is suitable for transmitting the full
braking forces, which thrust piece 10 is arranged longitudinally moveably in the brake
caliper 1.

A clamping lever 15 is supported against the thrust piece 10. The clamping lever 15
is mounted in the brake housing 1 on a pivot axis that is parallel to the brake faces of
the brake disk 2, and it is provided with a lever arm 17. The force member of the
vehicle brake works against the lever arm 17. In the case of a compressed air-
actuated disk brake, this force member is a pneumatic cylinder. The force generated
by the force member is converted into a pivoting of the clamping lever 15 via the lever
arm 17, as a result of which because of the lever conditions, a pressure amplifying the
force of the force member on the thrust piece 10 occurs. The arrangement of the
force member, the lever arrangement and the thrust piece forms the clamping device
of the vehicle brake.

<filename>
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For the pressure amplification, the clamping lever 15 operates as a cam. A fork-shaped
design of the clamping lever 15 is shown. With this design, the actuation force and thus the
braking force is transmitted onto the thrust piece 10 in equal parts and on both sides of the

readjustment device centrally arranged on the axis A.

In the unbraked state, a distance (clearance) between the brake disk 2 and each of the two
brake pads 3 exists in each case, so that the parts do not rub against one another. The
readjustment device serves for offsetting the clearance which is ever more enlarged through
the wear on the pads and the brake disk. For a simple and compact design of the brake, this
is at least partially integrated in the thrust piston 7 arranged centrally in the brake housing 1.
For this purpose, the thrust piston 7 is provided with a hollow space 21 for at least parts of the
readjustment device that is open facing away from the brake disk. Facing the brake disk 2,

the thrust piston 7 by contrast is closed.

A part of the readjustment device is a drive element 25 which is rotatably arranged within the
housing of the disk brake on an axis A that is parallel to the axis of rotation of the brake disk.
During the brake actuation by the clamping device of the brake and in particular through the

action of the clamping lever 15, the drive element 25 is rotatable about the axis A.

Parts of the readjustment device are, furthermore, a readjustment element 26 arranged on
the same axis A, and furthermore a transmission device in the movement path between drive
element 25 and readjustment element 26. By means of the transmission device, the
readjustment element 26 can be gradually offset by the drive element 25 into pivot
movements about the axis A in the same direction in each case. As transmission device, a

loop spring 28 is employed here, which is likewise arranged on the axis A.

With regard to the surrounding thrust piston 7, the readjustment element 26 is rotationally
fixed but axially moveable. For this purpose, the thrust piston 7 on its inside is provided with
longitudinal grooves 34, in which protrusions or lugs 35 molded onto the readjustment
element 26 on the outside are guided in a longitudinally moveable manner. A non-rotatable
longitudinal guidance of the readjustment element 26 relative to the thrust piston 7 is
achieved. By the relatively short lugs 35 in the longitudinal direction, a slight pivot movement

that is unavoidable during the brake clamping can be offset.

The drive element 25, based on the brake housing 1, is arranged substantially fixed in place

in the longitudinal direction of the axis A. The drive element 25 is provided with an arm 37
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protruding to the outside. The arm 37 forms a motion link 36 (fig. 3) into which a pin 38
arranged on the clamping lever 15 engages. The motion link 36 on the arm 37 and the pin 38
together form a transmission via which the drive element 25 can be driven by the movement
of the clamping lever 15. The pivoting of the clamping lever 15 leads to rotation of the drive

element 25 about the axis A.

For a primarily axial design of the readjustment device, both the drive element 25 and also
the readjustment device 26 are located on a shaft 40 centrally arranged on the axis A. The
shaft 40 is axially substantially immovable with regard to the housing 1, but rotationally

moveable with regard to the housing 1.

The readjustment element 26 is fixedly connected and in particular rotationally fixedly
connected to the shaft 40. The drive element 25 is rotationally moveably mounted on the

shaft 40 and is additionally rotatable relative to the readjustment element 26.

At its end facing away from the brake disk 2 the shaft 40 is provided with a polygon 39 as
wrench face. A tool can be started thereon in order to again completely reset the
readjustment device into its starting position by turning back the shaft 40, which usually takes
place when replacing used-up brake pads with new brake pads. After the replacement of old
with new brake pads 3 at the latest, the readjustment has to be manually moved back into its
starting position. For this purpose the shaft 40 and thereby simultaneously the readjustment
element 26 and the thrust piston are rotated in a direction of rotation that is opposite to the

direction of rotation gradually occurring during the readjustment.

The rotational movement during the resetting is not transmitted to the drive element 25 since
a coil section of the loop spring 28 in this case is diminished and this coil section slips through

in the readjustment element 26 in the manner of a freewheel.

The loop spring 28 serving for the rotational transmission between drive element 25 and
readjustment element 26 can combine within it the functions of a one-way coupling with the
function of an overload coupling. Details of the loop spring 28 and its function are described
in the patent application WO 2015/117601 A1.

The shaft 40 is supported twice relative to the brake housing 1, namely in each case
indirectly. The first support is effected via the readjustment element 26 which in turn is
guided in the thrust piston 7, which in turn is supported, via the threaded connection 9, in the

thrust piece 10. The second support is effected at the other end, i.e. the end facing away
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from the brake disk. There, the shaft 40 is supported indirectly according to Fig. 2, namely
via a cardanic pivot bearing 45, in a round opening 1A of the brake housing 1. As bearing
bush, the cardanic pivot bearing 45 is designed so that it does not enforce any exact axial
alignment of the shaft 40 but instead makes possible a slight self-aligning of the shaft 40

relative to the housing 1.

According to Fig. 2 this is achieved in that an elastically deformable rubber or elastomer ring
46, on the inside of which a steel ring 47 is mounted, for example by vulcanizing, is part of the
cardanic pivot bearing 45. The steel ring 47 has an altogether cylindrical inner contour which
forms a cylindrical slide bearing surface 47A, with which the steel ring 47 slide-moveably

supports itself against a cylindrical bearing section 50 of the shaft 40.

An outer steel ring 48, which is preferentially likewise connected to the rubber or elastomer
ring 46 by vulcanization is additionally part of the cardanic pivot bearing 45 configured as
bearing bush. With the outer steel ring 48, the cardanic pivot bearing 45 is seated in the
surrounding opening 1A of the housing 1. The two steel rings 47, 48 have no direct contact
since the elastically yielding material of the rubber or elastomer ring 46 is located between

them.

The outer steel ring 48 is supported with a part of its axial length against the cylindrical
housing opening 1A and tightly held therein by frictional connection. The steel ring 48 facing
the brake disk has an end region 49 which, for reducing the strength, is provided with axially

extending slots 49A and is slightly deformed towards the outside.

The end region 49 makes it possible to fix in the longitudinal direction the cardanic pivot
bearing 45 in the manner of a detent behind an undercut in the housing 1 formed next to the

housing opening 1A.

The inner steel ring 47 is provided with a step in such a manner that the inner steel ring 47
has a longitudinal section 41 of smaller inner diameter (Fig. 4) on which the slide bearing
surface 47A for lying against the cylindrical bearing section 50 of the shaft is located, and a
second longitudinal section 42 of larger inner diameter. On the longitudinal section 42 of
larger inner diameter, a sealing lip 42A is mounted on the inside by vulcanization, which seals
relative to the cylindrical bearing section 50 of the shaft 40. In this way, no moisture and no
dust can enter the region of the pivot mounting. A shaft sealing ring can be employed as

alternative and to avoid vulcanization.
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On the longitudinal section 41 of smaller diameter, the steel ring 47 is axially extended in the
form of a cylinder and here provided with axial slots 43, i.e. slots 43 extending parallel to the
axis A. As a consequence of the slots 43, the steel ring 47 comprises individual arms on the
longitudinal section 41 (Fig. 4) that are separated from one another by the slots 43, which
extend axially. The insides of these arms jointly form a part of that cylindrical slide bearing
surface 47A, with which the steel ring 47 is slide-moveable on the cylindrical bearing section
50 of the shaft 40.

The arms which are separated from one another by the slots 43 and extend axially have a
cylindrical inner contour on their insides when jointly viewed, so that an areal support on the

cylindrical bearing section 50 is created here.

This configuration of the inner steel ring 47 results in relatively large contact areas between
the slide bearing surface 47A formed on the steel ring 47 and the cylindrical bearing section
50 of the shaft, as a result of which a good sliding behavior with low susceptibility to wear is

achieved.

Especially from the Figures 4 and 5 it is evident that the slots 43 together with the arms so
formed, form positively locking elements through which a rotationally fixed connection of the
steel ring 47 with a separate coupling ring 52 is achieved. For this purpose, the coupling ring
52 is provided with corresponding positively locking elements on its annular opening 55,
namely with first circumferential sections 56 that alternately project to the inside towards the
axis A and second circumferential sections 57, which recede compared with the former, i.e.
which alternate with one another. By way of this, a pure rotary coupling is achieved, i.e.
which allows a free longitudinal movement of the coupling ring 52 relative to the inner steel

ring 47.

The coupling ring 52 surrounds the shaft 40 and in part also the steel ring 47 and forms the
one part of a rotary coupling, which altogether is composed of a first coupling part 51 and the
coupling ring 52 as second coupling part. Here, the first coupling part 51 is a collar 44 that is
radially expanded compared with the bearing section 50 and molded onto the shaft 40 in one

piece.

A spring element 60, which is configured as shaft spring, supports itself on the one hand
against the cardanic pivot bearing 45 and here preferentially against the inner steel ring 47 of
the same, and on the other hand against the coupling ring 52. For this purpose, the coupling

ring 52 is provided with a circumferential step 61, which partly accommodates and centers the
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shaft spring 60 with respect to the axis A. Here, the spring supports itself against an end-face
annular surface 62 on the step 61. The spring 60 ensures that the coupling ring, as second
coupling part 52, is permanently preloaded against the first coupling part 51 formed on the
shaft 40.

Both coupling parts 51, 52 are provided with toothed coupling structures in the form of teeth

or ramps which are arranged evenly distributed over the circumference of the coupling parts.

In this respect, Fig. 5 shows that the tooth-shaped coupling structures are composed of first
flanks 71, which form the ramps, and second flanks 72, wherein the first flanks 71 and the
second flanks 72 alternate with one another, have an opposite inclination and above all have
a different inclination or flank angle, since the flank angle w1 of the first flanks 71 forming the
ramps amounts to approximately 30° and maximally 45°. By contrast, the flank angle w2 of

the opposite flanks 72 amounts to between 60° and 80° and preferentially 70°.

The flatter flanks 71 are significant during the readjustment in that the teeth gradually migrate
corresponding to the wear of the disk brake, wherein the ramps rise up on one another and,
in the case where the ramps are overcome, switch further by a tooth as a result of which the

readjustment is concluded.

The steeper flanks 72 by contrast are not directly significant during the readjustment but in

this regard serve only as detents, i.e. lock against unintentional turning back.

On the other hand, the second flanks 72 are inclined at least so far that they can be
overcome with conscious increased exertion of force. This is the case during the resetting of
the readjustment device by turning the shaft 40 by means of a tool started on the polygon 39
of the same. By way of the tool, sufficient torque can be built-up in order to turn back the
rotary coupling consisting of the coupling parts 51, 52 against the readjustment direction.

This meets with success when the second flank angle w2 is between 60° and 80°.

It is advantageous that the annular surfaces with the coupling structures are not arranged at a
right angle to the axis A, but inclined. For this purpose, the annular surface 74 of the coupling
ring 52, on which the teeth or ramps are formed, is arranged conically corresponding to the
entered angle w3. The other coupling part 51, i.e. the toothing directly formed on the collar

44 of the shaft, also has the angle w3.
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Preferentially, the cone angle measured between the annular surface 74 and the axis A

amounts to between 55° and 65°.

In terms of production it is advantageous when the number of the teeth or ramps on the
second coupling part 52 is a whole-number multiple of the number of the teeth or ramps on
the first coupling part 51. This is a prerequisite in order to cost-effectively produce the shaft

40 in an extrusion method, in which very fine structures cannot be easily produced.

Only the coupling ring 52, which has the toothing that is finer compared with this with a
division, i.e. a tooth spacing of for example only 3.6°, demands a production method which

makes possible finer structures. Suitable in this regard is a sintering method for example.

To axially fix the shaft 40 on the cardanic pivot bearing 45, the inner steel ring 47 supports
itself against an annular disk 75, which in turn is secured by a locking ring 76, which is seated

in a groove on the outer circumference of the shaft 40.

A cap 80 consisting of a soft plastic can be fitted onto the housing opening 1A from the
outside in order to additionally close off the same. This closure cap 80 contributes to
preventing entering of moisture and dust in the region of the pivot mounting and likewise in

the region of the readjustment.
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The Claims defining the Invention are as Follows:

1. An adjustment device for a vehicle disk brake, which, for offsetting an
operationally-induced wear on brake pads and a brake disk of the vehicle disk brake,
is provided with a readjustment device, wherein parts of the readjustment device
comprise:
a drive element, which is rotatably arranged within a housing of the disk brake
on a central axis of the adjustment device, and which can be set in rotation by
a brake clamping device,
a shaft centrally arranged on the central axis, relative to which the drive
element is rotatably mounted,
a cardanic pivot bearing which is capable of self-aligningly supporting the
shaft in an opening of the housing, which consists at least of a deformable
rubber or elastomer ring and a steel ring fastened therein,
wherein the steel ring is slide-moveably supported against a cylindrical bearing
section of the shaft, wherein on the central axis a coupling comprised of a first
coupling part that is rotationally fixed relative to the shaft and a second coupling part
that is rotationally fixed relative to the steel ring is arranged, and wherein the second
coupling part is a coupling ring that is rotatably mounted relative to the shaft.

2. The adjustment device as claimed in claim 1, wherein the coupling ring is formed
axially moveably relative to the steel ring.

3. The adjustment device as claimed in claim 2, comprising an axially-acting spring
element between the coupling ring and the steel ring.

4. The adjustment device as claimed in claim 3, comprising a shaft spring as spring

element.

5. The adjustment device as claimed in any one of claim 1, wherein the steel ring is

rotationally fixed relative to the coupling ring via positively locking elements.

6. The adjustment device as claimed in claim 5, wherein the positively locking
elements are arms which extend axially and are separated from one another by
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axially extending slots, wherein the insides of the arms jointly form a cylindrical inner
contour, with which the arms are supported areally on the cylindrical bearing section
of the shaft.

7. The adjustment device as claimed in any one of claims 1 to 6, wherein the first
coupling part is a radially expanded collar of the shaft.

8. The adjustment device as claimed in claim 7, wherein the collar is arranged on the

shaft following the cylindrical bearing section.

9. The adjustment device as claimed in any one of claims 1 to 8, wherein for
resetting the readjustment device the shaft is provided with a drive structure for a

tool that can be applied thereto.

10. The adjustment device as claimed in claim 9, wherein the drive structure is
located on the end of the shaft facing away from the brake disk.

11. The adjustment device as claimed in any one of claims 1 to 10, wherein part of
the cardanic pivot bearing additionally is a further steel ring mounted on the rubber
or elastomer ring on the outside, with which the cardanic pivot bearing is seated in
the opening of the housing.

12. The adjustment device as claimed in any one of claims 1 to 10, wherein part of
the cardanic pivot bearing additionally is a circumferential sealing lip, which is
elastically supported against the shaft.

13. The adjustment device as claimed in claim 12, wherein the steel ring is provided
with a step in such a manner that it has a longitudinal section of smaller inner
diameter, with which it is supported against the cylindrical bearing section of the
shaft, and a longitudinal section of larger inner diameter, on which the sealing lip is
located on the inside.
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14. The adjustment device as claimed in any one of claims 1 to 13, wherein the two
coupling parts are provided with coupling structures in the form of ramps that are
arranged distributed over the circumference of the coupling parts.

15. The adjustment device as claimed in claim 14, wherein the coupling structures
on at least one of the coupling parts are composed of first flanks, which form the
ramps, and second flanks, wherein the first and second flanks alternate with one
another, are inclined in opposite directions relative to one another and have a

different pitch.

16. The adjustment device as claimed in claim 14 or 15, wherein the number of the
ramps on the second coupling part is a whole-number multiple of the number of the

ramps on the first coupling part.

17. The adjustment device as claimed in claim 16, comprising a shaft produced in an
extrusion method, wherein the first coupling part is a radially expanded collar of the
shaft.

18. The adjustment device as claimed in claim 16 or 17, comprising a coupling ring

produced in a sintering method.

19. The adjustment device as claimed in any one of claims 14 to 18, wherein the
coupling structures on both coupling parts are arranged distributed along an annular
surface that is conical relative to the central axis.

20. The adjustment device as claimed in claim 19, wherein the cone angle between
the conical annular surface and the cylindrical bearing section of the shaft is 55°-65°.

21. A cardanic pivot bearing comprised of a deformable rubber or elastomer ring,
which on the inside is connected by vulcanization to a first steel ring with a cylindrical
slide bearing surface formed on the inside of the same, and on the outside is
connected to a second steel ring for fastening the pivot bearing in an assembly
opening, wherein the first steel ring is provided with a step in such a manner that it

has a longitudinal section of smaller inner diameter, on which the cylindrical slide
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bearing surface is located, and a longitudinal section of larger inner diameter, on
which a sealing lip projecting over the cylindrical slide bearing surface is located on
the inside.

22. The cardanic pivot bearing as claimed in claim 21, wherein, on the longitudinal
section of smaller diameter, arms separated from one another by axially extending
slots are formed, the insides of which together form at least one part of the cylindrical
slide bearing surface.

23. The cardanic pivot bearing as claimed in claim 22, wherein the slots and that the

arms each have the same width in the circumferential direction.

24. A coupling ring with an annular opening, a face-end annular surface and at least
one further annular surface, which is provided with coupling structures in the form of
ramps that are arranged evenly distributed over the circumference, wherein the
further annular surface is arranged conically with respect to the central axis of the
ring, and wherein the annular opening over its circumference is provided with first
circumferential sections projecting radially to the central axis and with second
circumferential sections which recede compared with the former, which alternate with
one another, wherein the coupling structures are composed of first flanks, which
form the ramps, and second flanks, wherein the first and second flanks alternate with
one another, are inclined in opposite directions relative to one another, and have a

different pitch.

25. The coupling ring as claimed in claim 24, wherein the first and the second

circumferential sections each have the same width in the circumferential direction.

26. The coupling ring as claimed in claim 24 or 25, wherein a cone angle of the
further annular surface to the central axis is 55°-65°.

27. The coupling ring as claimed in any one of claims 24 to 26, wherein the flank
angle of the first flanks is maximally 45°, and the flank angle of the second flanks is
60° to 80°.
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28. The coupling ring as claimed in any one of claims 24 to 27, wherein the coupling

ring is a sintered ring.
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