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(57) Abstract: The invention relates to
a wheel brake for a vehicle comprising a
brake disc unit adapted to brake the rotation
of a rotation element, which is adapted to
be driving Iy connected to the wheel . The
brake disc unit comprises a first set of discs
(220) and a second set of discs (222,304)
arranged in an alternating manner in an
axial direction. The discs (220) in said
first disc set are adapted to be rotationally
rigidly connected to said rotation element.
The brake disc unit comprises at least
one separator element (302,408), which
is adapted to keep a sufficient distance
between two adjacent discs (222,304) of
one of the disc sets for an intermediate
disc (220) from the other disc set to rotate
at least substantially freely relative to the
spaced discs (222,304) when the brake disc
unit is in a deactivated condition.
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A wheel brake for a vehicle and a vehicle comprising the

wheel brake

TECHNICAL FIELD OF THE INVENTION

The invention is related to a wheel brake for a vehicle
comprising a brake disc unit adapted to brake the rotation
of a rotation element, which is adapted to be drivingly
connected to the wheel, wherein the brake disc unit
comprises a first set of discs and a second set of discs
arranged in an alternating manner in an axial direction,
wherein the discs in said first disc set are adapted to be
rotationally rigidly connected to said rotation element. The
invention also relates to a vehicle comprising the wheel

brake.

This type of disc brake is commonly used at each wheel of a
work vehicle. The term “work wvehicle” comprises different
types of material handling vehicles 1like construction
machines, such as a wheel loader, an articulated hauler, a
backhoe loader, a motor grader and an excavator. Further
terms frequently used for work vehicles are “earth-moving
machinery” and “off-road work machines”. The work vehicles
are for example utilized for construction and excavation
work, in mines etc. The invention will be described below in
a case in which it is applied in an articulated hauler. This
is to be regarded only as an example of a preferred
application. The invention may, for example, also be used in

other heavy vehicles such as trucks and buses.
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The discs in the first disc set are rotationally rigidly
connected to the rotation element and displaceable along
their centre axis. The discs in the second disc set may be
stationary, e.g. by being connected to the housing of the
brake. More precisely the discs in the second disc set are
prevented from rotation around their centre axis but are
also displaceable along said centre axis. Upon activation of
the brake disc unit the stationary discs are forced towards
each other by means of an activation means, such as a
piston, or the like, wherein the intermediate discs of the
first disc set are clamped. The free distance between two
adjacent discs from different sets of discs, or from the
same set of discs, is not definite when the brake disc unit
is deactivated. The discs are solely allowed to diverge upon
deactivation by retracting the activation means, but the

diversion of the discs is not controlled.

When the brake disc unit is deactivated (retraction of the
activation means) after a braking operation, the discs may
in some situations not be totally separated from each other,
but may instead stay in contact with each other. Further,
when the vehicle is operated on a sloping ground, the brake
disc unit will be tilted and the discs may be displaced
towards each other due to gravity and come into contact with
each other. A work vehicle is freguently used to transport
heavy loads from one location to another, often encountering
varying grade slopes on the route between two or more
locations. If the discs are in contact during propulsion
they are subject to considerable wear, at the same time as

the generation of heat is increased. This leads to a higher
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need of cooling by 1lubricating oil, a higher fuel

consumption and a more frequent maintenance.

SUMMARY OF THE INVENTION

One object of the invention is to achieve a wheel brake
which creates conditions for a more efficilent energy
consumption of the vehicle during operation. The invention
especially aims for a wheel brake, in which the discs are
efficiently separated when the wheel brake is in the

deactivated condition.

This object is achieved in that the brake disc unit
comprises at least one separator element, which is adapted
to keep a sufficient distance between two adjacent discs of
one of the disc sets for an intermediate disc from the other
disc set to rotate at least substantially freely relative to
the spaced discs when the brake disc wunit is in a
deactivated condition. In other words, the intermediate disc
is at least substantially free from frictional contact with
the adjacent, spaced discs when the brake disc unit is in
the deactivated condition. In other words, two adjacent
discs from different disc sets may rotate freely relative to
one another. The separator element is preferably adapted for
keeping a predetermined distance between the adjacent discs
when the brake disc unit is in the deactivated condition.
The separator element may either be adapted for spacing
stationary brake discs or rotation brake discs (friction
discs) and the intermediate disc may either be a stationary

disc or a rotation disc.
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According to a preferred embodiment, said separator element
is variable between a first state, in which the intermediate
disc may rotate at least substantially freely relative to
the adjacent spaced discs, and a second state, in which the
intermediate disc 1s clamped between the adjacent discs of
the other disc set. Thus, the separator element is in the
first state when the brake disc unit is in the deactivated
condition and in the second state when the brake disc unit

is in the activated condition.

According to a further preferred embodiment, the separator
element has a larger axial extension than the intermediate
disc 1in the first state, and at least as small axial
extension as the intermediate disc in the second state.
Preferably, the separator element is resilient in order to
adopt the first and second state, wherein the separator
element 1s adapted to have a larger potential energy in the

second state than in the first state.

According to a further preferred embodiment, the separator
element extends from one of the discs. In this way, no
additional device is required for the separation, which
creates conditions for reducing the material cost and the
assembly work needed. Preferably, the separator element

forms a unitary part with one of the discs.

According to a further preferred embodiment, the separator
element 1is positioned at the outer periphery of the
associated disc. Thus, the separator element is adapted to
bridge the gap between the two adjacent discs in the same
disc set and abut the neighbouring disc in a space efficient

way.



10

15

20

25

30

WO 2007/126348 PCT/SE2006/000521

According to a further preferred embodiment, a plurality of
separator elements are circumferentially spaced along the
associated disc. An efficient separation of the two adjacent

discs 1s achieved in this way.

Further preferred embodiments and advantages will be apparent

from the following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be explained below, with reference to the
embodiments shown on the appended drawings, wherein

Fig. 1 is a side view of an articulated hauler,

Fig. 2 is a cut side view of a final drive comprising a
wheel brake according to a first embodiment,

Fig. 3 is an enlarged view of a part of the wheel brake
in figure 2,

Fig. 4 is a perspective view of a plurality of brake
discs according to figure 2 and 3, and

Fig. 5 is a variant of the wheel brake disc unit shown

in figure 4.

DETATLED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION

Figure 1 illustrates a frame-steered work vehicle in the form
of an articulated hauler 101. The articulated hauler 101
comprises a forward vehicle section 102 comprising a forward
frame 103, a front wheel axle 104 a power source in the form
of an engine (not shown) for propelling the vehicle and a cab
105. The articulated hauler 101 also comprises a rear vehicle
section 106 comprising a rear frame 107, a forward bogie axle

108, a rear Dbogie axle 109 and a tiltable load-carrying
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platform 110. Each axle comprises a left ground engagement
element 111, 112, 113 and a right ground engagement element

(not shown) in the form of wheels having rubber tyres.

The forward frame 103 is connected to the rear frame 107 by
means of an articulation Jjoint 115 allowing the forward
vehicle section 102 and the rear vehicle section 106 to pivot
relative to one another about a vertical axis. A pair of
actuators in the form of hydraulic cylinders 116 is arranged
one on each side of the articulation joint 115 and controlled
by an operator via a steering wheel and/or a joy stick (not
shown) for steering of the vehicle. The hydraulic cylinders
116 work as a pair, when one of them is extended the other
one is contracted. Thus, the hydraulic cylinders 116 are
arranged one on each side of a longitudinal centreline of
the vehicle in the travelling direction of the wvehicle in

order to turn the wvehicle.

A further articulation joint 117 is configured for allowing
the forward vehicle section 102 and the rear vehicle section
106 to pivot relative to one another about an imaginary
longitudinal axis, i.e. an axis extending in the longitudinal
direction of the wvehicle 101. In this way, the forward
vehicle section 102 and the rear vehicle section 106 are

allowed to move substantially independent from each other.

The load-carrying platform 110 is pivotably connected to the
rear end of the rear frame 107. A pair of tilting actuators
118, in the form of hydraulic cylinders, is connected at a
first end to the rear frame 107 and at a second end to the

load-carrying platform 110. The tilting cylinders 118 are
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arranged one on each side of the longitudinal centreline of
the wvehicle. Thus, the loading platform 110 is tilted in
relation to the rear frame 107 by activation of the tilting

cylinders 118.

A powertrain is adapted to drive the wheels 111,112,113. The
power is transmitted from the engine via a transmission and
longitudinal drive shafts (propeller shafts) to each drive
axle. More precisely, a central angular gear (a differential
gear) 1is arranged in each axle casing, which divides the
power to the left and right wheel wvia transverse drive
shafts 201 and a final drive unit 202 at each wheel, see

figure 2.

A wheel brake 204 is shown in figure 2. The wheel brake 204
forms a friction brake and is integrated in the final drive
unit 202. The wheel brake 204 is a wet brake and forms a
service brake for reduction of the speed of the vehicle. The
wheel brake 204 is adapted to be activated hydraulically via
activation means 206 comprising a brake piston 208. A
hydraulic oil duct 210 is arranged through a housing 212 for
supplyving o0il to the piston 208.

The wheel brake 204 comprises a brake disc unit 214, which
is adapted to brake the rotation of a rotation element 216,
which is drivingly connected to a wheel hub 218. The brake
disc unit 214 comprises a first set of discs 220 and a
second set of discs 222 arranged in an alternating manner in
an axial direction 224. The discs 220 in said first disc set
are rotationally rigidly connected to said rotation element

216. The discs 222 in said second disc set are non-
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rotationally connected to the casing 212. The discs in said
first disc set are preferably all of the same type. The
discs in said second disc set are preferably also all of the

same type.

The discs 220, 220 are displaceable along their centre axis
224. Upon activation of the brake disc unit the stationary
discs 222 are forced towards each other by means of the
piston 208. Thus, the activation means 206 is adapted to
activate the wheel brake 204 by compressing the discs
220,222 by displacing them in the axial direction, wherein

the rotation discs 220 are clamped.

The wheel brake 204 comprises an arrangement 223 of a
plurality of separator elements 302 (see figure 3 and 4),
which are adapted to separate the brake discs 220,222 after
a brake activation. Further, the arrangement 223 of
separator elements ensures that a sufficient distance
between two adjacent discs of one of the disc sets is
maintained so that an intermediate disc from the other disc
set may rotate at least substantially freely relative to the
spaced discs when the brake disc unit is in a deactivated
condition. The arrangement of the separator elements 302
will be described in more detail below with reference to

figure 3 and 4.

The final drive unit 202 comprises a planetary gear 226, see
figure 2. The drive shaft 201 forms a power input to the
planetary gear 226. A sun gear 228 is arranged at the end of
the transverse drive shaft 201. The planetary gear 226

further comprises a planet carrier 216, at least one planet
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wheel 230 which is mounted on a journal extending from the
planet carrier 216. The planet wheel 230 is arranged in
engagement with the sun gear 228, and a stationary ring gear

232.

The planet carrier 216 forms a power output from the
planetary gear 226. The planet carrier 216 is connected in a
rotationally fixed manner to the wheel hub 218. The planet
carrier 216 comprises a central opening 234, which receives
a journal 236 extending from the wheel hub 218. Means 238,
preferably axial splines, 1s adapted to transmit torque

between the planet carrier 216 and the hub 218.

The wheel is rotationally locked to the wheel hub 218 wvia
bolts (not shown) and the planetary gear 226 is connected
between the transverse drive shaft 201 and the wheel hub.
The planetary gear 226 produces a reduction in rotational
speed from the transverse drive shaft 201 to the hub 218 and

an increase in torque from the drive shaft to the hub.

An arrangement 240 is adapted for fixing the hub 218 and the
planet carrier 216 in the intended position relative to one
another in the axial direction. Further, the hub 218 is
mounted in the housing 212 wvia two spaced conical roller
bearing 242,244.

The planet carrier 216 consists of an annular body. The
rotational brake discs 220 are rotationally locked to the
planet carrier 216. The rotational brake discs 220 are
therefore adapted to rotate at wheel speed. A radial outer
surface of the planet carrier 216 comprises splines

extending in the axial direction. The rotational brake discs
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220 comprise a correspondingly shaped toothed structure 402
at the inner periphery for engagement with the splines (see
figure 4). Thus, the rotational discs 220 are axially guided

by the splines.

The stationary brake disks 222 are guided axially in splines
arranged internally in the housing 212. Thus, the stationary
brake disks 220 comprise a correspondingly shaped toothed
structure 404 at the outer periphery for engagement with the

internal splines (see figure 4).

The outer ring gear 232 is adapted to form a counterpressure
surface for the brake. The counterpressure surface is
arranged on an opposite side of the brake in the axial

direction 224 relative to the brake piston 208.

Fig. 3 is an enlarged view of a part of the wheel brake 204
in figure 2, showing the disc separation arrangement 223. At
least one separator element 302 is adapted to keep a
sufficient distance between two adjacent discs 222,304 of
one of the disc sets for an intermediate disc 220 from the
other disc set to rotate at least substantially freely
relative to the spaced discs 222,304 when the brake disc
unit 1is in a deactivated condition. More specifically, the
separator element 302 1is adapted to keep the distance
between two adjacent stationary discs 222,304. The
predetermined distance 1s retained until the next brake
activation. The separator element 302 is positioned between
and span the distance between said two adjacent stationary

discs.
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The separator element 302 is variable between a first state,
in which the intermediate, rotational disc 220 may rotate at
least substantially freely relative to the adjacent spaced
stationary discs 222,304, and a second state, in which the
intermediate disc 220 is clamped between the adjacent discs
222,306 of the other disc set. The separator element 302
will be in the first state when the brake disc unit is
deactivated and in said second state when the brake disc
unit is activated. The separator element 302 is resilient
and adapted to return the adjacent discs 222,304 to the
spaced apart state, in which the intermediate disc is free
to rotate, after a brake activation. Thus, the separator
element 302 is adapted to have a larger potential energy in
the second state (compressed state) than in the first state

(non-compressed state).

The separator element 302 has a larger axial extension than
the intermediate disc 220 in the first state, and at least
as small axial extension as the intermediate disc in the
second state. Further, the separator element 302 has an
extension with a component both in an axial direction and a
radial direction. More specifically, the separator element
302 extends from a main disc body of the stationary disc 222
and is inclined towards the adjacent stationary disc 304.
The separator element 302 is adapted to abut the stationary
adjacent disc 304. More specifically, the separator element
302 is positioned at the periphery of the disc 222. Further,
the separator element 302 forms a unitary part with the disc
222.
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The rotatable discs 220,306 may be coated with a friction
lining, e.g. made up of pressed paper glued to the discs,

and may be called frictional discs.

Figure 4 is a perspective view of a plurality of brake discs
according to figure 2 and 3. The position of the cross
section of figure 3 is indicated with the cut A-A in figure
4. More precisely, three stationary discs 222,304,406 and
two intermediate rotatable discs 220,306 are shown. A
plurality of separator elements 302,408 are
circumferentially spaced along each stationary disc 222.
Thus, a plurality of additional separator elements 408 are
adapted to keep the sufficient axial distance for the
intermediate rotatiomnal disc 220 to <rotate at least
substantially freely when the brake disc unit is in the

deactivated condition.

The separator element 302 forms a projection protruding from
each of the stationary discs 222. The projection may be
formed by a first, preferably flat, finger connected to the
disc, or a first finger constituting a part of the disc,
extending from a main disc body of the disc. The first
finger 302 extends in a radial direction from the main disc
body of the stationary disc 222 has its main extension
direction in the circumferential direction. Further, the
projecting part is inclined towards the adjacent stationary
disc 304. A second, preferably flat, finger 410 extends
radially from the adjacent stationary disc 304 and is
preferably in flush with the main disc body. Further, the
first finger 302 1s adapted to interact with and abut the
second finger 410. At least one of the first finger 302 and
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the second finger 404 is resilient. The second finger 410
will be pushed back by means of the first finger of the
adjacent stationary disc, or vice versa, or a combination
thereof depending on the nature of resilience and geometry

of the first and second finger.

According to a preferred embodiment, each stationary disc
222 is equipped with at least one first inclined projection
302 and at least one second projection 412,414, which is in
flush with the main disc body and forms a second finger
extending. in a radial direction from the main disc body. The
first inclined projections 302,408 and the second, straight
projections 412,414 are arranged alternatively in the
circumferential direction of the disc 222. At least one of
the second projections 412,414 interacts with a first,
inclined projection of an adjacent stationary disc. The
stationary disc 222 comprises a splined structure 404 in the

region between the separator elements 302,412,408,414.

The stationary discs 222,304,406 are preferably all of the
same type and design. Further, two adjacent stationary discs
222,304 are indexed relative to one another so that the
separator elements 302,416 have different angular positions.
More precisely, every second stationary disc 222,406 is
arranged so that the separator elements 410,418 have the

same angular position.

Preferably all stationary discs 222,304,406 in the brake
disc unit is equipped with at least one first finger, but

for some applications an appropriate effect is fulfilled if
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solely every second of the stationary discs are eqguipped
with one first finger on each side of the disc. In addition,
every other second stationary discs of the set of stationary
discs of the brake disc unit may be equipped with at least
one second finger, in orxrder to abut every existing first

finger of the stationary discs.

When the activation means of the brake disc unit is
deactivated, the stationary discs 222,304,406 of the set of
stationary discs are separated in a controlled way due to
the inherent elasticity of said first fingers 302 and/or the
second finger 410 and the frictional discs of the set of

frictional discs 220,306 are idle and allowed to rotate.

If the vehicle 1s driven on a very sloping ground and is
tilted, the stationary discs 222,304,406 stays separated and
do not vibrate together. They will therefore not obstruct
the rotation of the frictional discs 220,306 of the set of

frictional discs, until the next activation.

Figure 5 shows a second embodiment of an arrangement 501 of
separator elements. The rotational brake discs 528,530
comprise a toothed structure 502 at the inner periphery for
engagement with the splines on the rotational element 216.
The stationary brake disks 522,524,526 comprise a toothed
structure 504 at the outer periphery for engagement with the
internal splines in the  housing 212, Some of the
protrusions/teeth 506,508,510,512 are bent and form the
abovementioned separator elements, or first fingers, which

keeps the predetermined distance between the stationary



10

15

20

25

30

WO 2007/126348 PCT/SE2006/000521

15

discs 522,524,526 when the brake disc unit i1is in a
deactivated state. Preferably, for the protrusions that are
bent, the entire protrusions, or the outer part of the
protrusion, are bent. The flat protrusions 514,516,518 on
the adjacent stationary disc and flush with the associated
main disc Dbody, abutting the first fingers forms the

abovementioned second fingers.

More specifically, one stationmary disc 522 comprises a
plurality of circumferentially spaced, inclined separator
elements 506,508. At least one straight finger 518,519, i.e.
flush with the main disc body, i1s postioned in the region

between the separator elements 506,508.

In addition, the protrusions forming the first £fingers
506,508,510,512 may preferably be bent in two directions
along the length of the protrusion. More precisely, in a
first direction, close to or at the attachment to the main
disc body, directed towards the adjacent disc and then in a
second direction, close to or a small distance from the free
end of the protrusion, directed substantially parallel with

the adjacent second finger.

The invention must not be regarded as being limited to the
exemplary embodiments described above, a number of further
variants and modifications being feasible without departing

from the scope of the following claims.

The rotational discs may be provided with other means for

rotationally locking to the rotation element than the spline
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connection shown in figure 2-5. According to one alternative,
each of the rotational discs is provided with
circumferentially spaced through-holes. The arrangement of
the through-holes matches to the arrangement of the planet
wheel Jjournals. Further, the rotational brake discs are
arranged so that the holes of several discs coincide and each
of the planet wheel journals is received in the multiplicity
of coinciding holes. Further, each of the rotational brake
discs comprises an annular section, which is adapted to be
brought into contact with an adjacent stationary brake disc
when braking. This contact section is arranged radially

outside said holes for the planet carrier journal.

Further, the invention is not limited to that the wheel
brake igs arranged for braking a rotational element rotating
at wheel speed. For example, the wheel brake may be designed
for braking a rotational element rotating at the speed of
the transverse drive shaft. Thus, the wheel brake may be
designed to brake the rotation of the transverse drive shaft

directly.

According to a further alternative, none of the discs of the
first and second disc sets necessarily needs to Dbe
stationary discs. Instead, both sets of discs may be adapted

for connection to rotation elements of different speeds.

Further, the separator element may according to an
alternative be a separate element extending from the housing
or extending from each stationary disc. Said element may

present an oval shape, or another suitable geometrical
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shape, having a first diameter larger than the width of the
frictional disc and a second diameter smaller than the width
of the frictional disc. In addition, said separator element
in this embodiment is turnable, in order to allow movement
of the stationary discs towards each other when the second
diameter is more or less parallel with the centre axis of
the frictional discs, and 1in order to separate the
stationary discs when the first diameter 1s more or less
parallel with said centre axis. In another embodiment said
element may be resilient between a first state and a second

state, instead of turnable.

It shall be pointed out that in an alternative embodiment of
the present invention the element, projections, or first and
second fingers, may extend from the inner circumference of
the stationary discs. In other words, the frictional discs
may be connected to the planet carrier at the outer
circumference of the frictional discs and the stationary

discs may then have the projections extending inwards.

Any number of separator elements is possible on one single
digc. In the case of several separator elements, these are
distributed along the discs and preferably equidistant

distributed along the circumference of the discs.

It shall be pointed out that the ground engagement elements
not necessarily have to be a wheel having a rubber tyre.

Other suitable ground engagement elements are included.
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It shall be realized that everything described about the
correlation between the set of stationary discs and the
elements/fingers is applicable on the rotatable discs as

well.

It shall also be realized that the element may be controlled
by means of pneumatics, hydraulics, electricity, etc., or be
constituted by a helical spring, a rubber pin, or the like,

in order to be variable between at least two states.

It shall also be pointed out that each stationary disc may
be constituted by several discrete disc members distributed

along the extension of the rotatable discs.
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Claims

1. A wheel brake (204) for a vehicle comprising a brake disc
unit (214) adapted to brake the rotation of a rotation
element (216), which is adapted to be drivingly connected to
the wheel, wherein the brake disc unit (214) comprises a
first set of discs (220,306) and a second set of discs
(222,304) arranged in an alternating manner in an axial
direction, wherein the discs (220,306) in said first disc
set are adapted to be rotationally rigidly connected to said
rotation element (216) characterized in that the brake disc
unit (214) comprises at 1least one separator element
(302,408), which is adapted to keep a sufficient distance
between two adjacent discs (222,304) of one of the disc sets
for an intermediate disc (220) from the other disc set to
rotate at least substantially freely relative to the spaced
discs (222,304) when the brake disc unit is in a deactivated

condition.

2. A wheel brake according to claim 1, characterized in
that said separator element (302,408) is variable between a
first state, in which the intermediate disc (222) may rotate
at least substantially freely relative to the adjacent
spaced discs (222,304), and a second state, in which the
intermediate disc is clamped between the adjacent discs of

the other disc set.

3. A wheel brake according to claim 2, characterized in
that the brake disc unit (214) 1is deactivated in said first

state, and activated in said second state.
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4, A wheel brake according to claim 2 or 3, characterized
in that the separator element (302,408) has a larger axial
extension than the intermediate disc (222) in the first
state, and at least as small axial extension as the

intermediate disc in the second state.

5. A wheel Dbrake according to any of claims 2-4,
characterized in that the separator element (302,408) 1is
adapted to have a larger potential energy in the second

state than in the first state.

6. A wheel Dbrake according to any preceding claim,
characterized in that the separator element (302,408) 1is

resilient.

7. A wheel brake according to any preceding claim,
characterized in that the separator element (302,408) 1is
adapted to return the two adjacent discs (222,304) of said
one disc set to said relative distance after an activation

of the brake disc unit.

8. A wheel brake according to any preceding claim,
characterized in that the separator element (302,408) has an
extension with a component both in an axial direction and a

radial direction of the brake.

9. A wheel Dbrake according to any preceding claim,
characterized in that the separator element (302,408) is

positioned at the periphery of the brake disc unit (214).
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10. A wheel brake according to any preceding claim,
characterized in that the separator element (302,408)

extends from one of the discs (222).

11. A wheel Dbrake according to any preceding claim,
characterized in that the separator element (302,408) forms

a unitary part with one of the discs (222).

12. A wheel ©Dbrake according to claim 10 or 11,
characterized in that the separator element (302,408) 1is

adapted to abut an adjacent disc (304) in the same disc set.

13. A wheel brake according to any of claims 10-12,
characterized in that the separator element (302,408) £forms

a first finger.

14. A wheel brake according to claim 13, characterized in
that a second finger (410) extends from an adjacent disc
(304) in the same disc set, and that the first finger (302)
is adapted to abut the second finger (410).

15. A wheel brake according to claim 14, characterized in
that at least one of the first finger (302) and second

finger (410) is resilient.

16. A wheel Dbrake according to any preceding claim,
characterized in that a plurality of separator elements
(302,408) are circumferentially spaced along the associated

disc.

17. A wheel brake according to any preceding claim,

characterized in that a further separator element (416) is
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adapted to keep a sufficient axial distance for a further
intermediate disc from the other disc set to rotate at least
substantially freely when the brake disc unit is in the

deactivated condition.

18. A wheel brake according to any preceding claim,

characterized in that that it forms a wet disc brake.

19. A wvehicle (101) comprising at least one wheel brake

(204) according to any preceding claim.

20. A vehicle according to claim 19, characterized in that

the vehicle is constituted by a work vehicle.



1/3

| ‘Ol

) i/ﬁgx v

o=




PCT/SE2006/000521

WO 2007/126348
2/
206
204
210 222 | 214
212 208 220 L2
| 226
P [ e 232
l 7
AN
l
28 1
_E s
\
'E =
236
218

242 —" 244 /234/ \223

FIG. 2



WO 2007/126348

AN

31

232

PCT/SE2006/000521

373

216

FIG. 3

X

AN

—

—

7777 rA ]

NN

/\/\ AN

7
ARy L
;_V///////////J 1
NNy J
N,

N =/ NN

VISR

™
NN\
N

)
VAN

|

]

N

208



WO 2007/126348

416

PCT/SE2006/000521

,,.s‘:\.\//{

el

SO
SRS

2&
S

ST N

ey

e
NSsSS

o
S
o
(o))



PCT/SE2006/000521

WO 2007/126348

Sy

?

AMP&K&P

518 506

526
530

,"00000' x -
\%.\\\.\.\w/ﬁww

LS

522

77,

~% \\hmf.
3 s FG7 /
N \

00
N
wn




INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2006/000521

A. CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet = i o
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: Fl6D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK,FI,NO classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-INTERNAL, WPI DATA, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 3994378 A (JURGEN SCHWABE ET AL), 1-13,16-20
30 November 1976 (30.11.1976)

X US 4058027 A (OSWALD WEBB), 15 November 1977 1-20
(15.11.1977), column 2, Tline 56 - Tine 61, figures
3,4, abstract

X US 2738864 A (SYLVAN J. BECKER), 20 March 1956 1-20
(20.03.1956), figures 1~3

X US 2174240 A (THOMAS R. GLENNEY), 26 Sept 1939 1-20
(26.09.1939), whole document

Izl Further documents are listed in the continuation of Box C. [_Zl See patent family annex.

* i i i » wrpn . : . : P
Special categories of cited documents: T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
E g?irlllx;rdzgghcanon or patent but published on or after the international  wyw  goeument of particular relevance: the claimed invention cannot be
ot . - . L. considered novel or cannot be considered to involve an inventive
L document which may throw doubis on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other R
special reason (as specified) "Y” document of particular relevance: the claimed invention cannot be
"O" document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is

co;nbined with one or more other such documents, such combination
being obvious 10 a person skilled in the art

“&" document member of the same patent family

means

“P” document published prior to the international filing date but later than
the priority date claimed :

Date of the actual completion of the international search Date of mailing of the international search report
24 November 2006 04 -92- 100E

Name and mailing address of the ISA/ Authorized officer

Swedish Patent Office

Box 5055, §-102 42 STOCKHOLM Erik Wiss/MP

Facsimile No. +46 8 666 02 86 Telephone No. +46 8 782 25 00

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

International ‘application No.

PCT/SE2006/000521

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

US 5295908 A (SIEGFRIED SCHUMANN ET AL),
22 March 1994 (22.03.1994), whole document

US 20030070896 Al (DAVID LANDA ET A),
17 April 2003 (17.04.2003), abstract

1,18-20

18

Form PCT/ISA/210 (continuation of second sheet) {April 2005)




INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2006/000521

International patent classification (IPC)

F16D 65/12 (2006.01)
F16D 55/44 (2006.01)

Download your patent documents at www.prv.se
The cited patent documents can be downloaded at www.prv.se by
following the links:
e In English/Searches and advisory services/Cited documents
(service in English) or
e e-tjanster/anfdédrda dokument (service in Swedish) .
Use the application number as username.
The password is BXJROKWALL.

Paper copies can be ordered at a cost of 50 SEK per copy from
PRV InterPat (telephone number 08-782 28 85).

Cited literature, if any, will be enclosed in paper form.

Form PCT/ISA/210 (exira sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2006/000521

Us 3994378 A 30/11/1976 NONE

us 4058027 A 15/11/1977 NONE

us 2738864 A 20/03/1956 NONE

us 2174240 A 26/09/1939 NONE

Us 5295908 A 22/03/1994 AT 165390 A 15/10/1991
AT 394625 B 25/05/1992
DE 3928976 C 23/05/1990
FR 2651288 A,B 01/03/1991
GB 2235272 A,B 27/02/1991
GB 9017970 D 00/00/0000
IT 1246423 B 18/11/1994
IT © 2121790 D 00/00/0000
IT 9021217 D 00/00/0000
JP 3089032 A 15/04/1991
JP 8019978 B 04/03/1996

US 20030070896 Al 17/04/2003 us 6634478 B

21/10/2003

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

