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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to a wheel cleaning device. More specifically, the present
Invention relates to a device for cleaning vehicle wheels having a rim and a tyre mounted on
sald rim. Wheel cleaning devices of this type are generally used In tyre shops to clean wheels
which have been used. Wheel cleaning devices are, for example, used for cleaning wheels In
connection with a change of wheels, such as between a set of wheels with ordinary tyres (also
called summer tyres) to a set of wheels with winter tyres (also called snow tyres). Such wheel
cleaning devices can also be used for cleaning wheels In connection with a tyre change,
wherein the same rims are to be used again, or in connection with fixing one or more damaged
tyres, such as a flat or punctured tyre. The present invention also relates to a method for
cleaning wheels.

[0002] Document US 2008/0041426 discloses a wheel cleaning device according to the
preamble of claim 1.

PRIOR ART

[0003] There are several different types of wheel cleaning devices in the prior art. One such
type of wheel cleaning device comprises a washing chamber, wherein a wheel Is positioned In
the washing chamber for automatic washing of the wheel therein. Then, the clean wheel Is
manually removed from the washing chamber for storing or mounting on a vehicle. Another
prior art wheel cleaning device comprises a washing chamber and a conveyor for continuously
conveying wheels lying on the conveyor through the washing chamber.

[0004] A problem with such wheel cleaning devices according to prior art i1s that they are
iInefficient.

[0005] Another problem of such prior art wheel cleaning devices i1s that they are labour
Intensive and non-ergonomic, which results in expensive operation and a considerable risk of
personnel injury.

SUMMARY OF THE INVENTION

[0006] An object of the present invention Is to avoid the problems of the prior art and provide
an improved wheel cleaning device and method. The present invention results in efficient
handling and cleaning of wheels, wherein the wheels of a stack of wheels, such as a set of
wheels from a vehicle, efficiently is cleaned and stacked for further handling, such as storage
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or mounting on the vehicle. According to the present invention a set of wheels from a single
vehicle I1s arranged as a stack of wheels, wherein the wheels of said stack is subject to cleaning
and a corresponding stack of clean wheels is provided for further handling, such as storage or
mounting on the vehicle.

[0007] The present invention relates to a wheel cleaning device for cleaning vehicle wheels
having a rim and a tyre mounted on said rim, said cleaning device comprising a wheel cleaning
zone and at least one wheel conveying system for conveying the wheels to and from the wheel
cleaning zone, characterised In that the wheel conveying system comprises at least one
vertically displaceable wheel engaging element, and a wheel conveyor extending at least
partially in a horizontal direction, wherein the wheel conveying system Is arranged for
conveying wheels individually, in consecutive order and in a lying orientation from a stack of
wheels to be cleaned to the wheel cleaning zone at least partially in a horizontal direction and
then output a stack of cleaned wheels. The vertically displaceable wheel engaging element In
combination with the conveyor for conveying lying wheels to and from, and optionally also
through, the cleaning zone results in the possibility of efficient cleaning and handling of wheels,
wherein a stack of wheels consisting of a set of wheels from a single vehicle, such as an
automobile, can be inputted In the wheel cleaning device for cleaning and then outputted as a
stack of cleaned wheels In a predetermined location.

[0008] For example, the wheel engaging element can be arranged as a vertically displaceable
wheel gripping device for gripping one or more wheels of the stack. The wheel gripping device
can be arranged for collecting and transporting a single wheel in a lying orientation to and from
the wheel cleaning zone. The wheel gripping device can be arranged for collecting the
uppermost wheel of the stack. Alternatively, the wheel gripping device can be arranged for
gripping a plurality of wheels from the stack so as to allow for the lowermost wheel thereof to
be conveyed to the wheel cleaning zone by the conveyor.

[0009] Alternatively, a first wheel engaging element can be arranged as a vertically
displaceable first wheel support for supporting a stack of wheels to be cleaned, and a second
wheel engaging element can be arranged as a vertically displaceable second wheel support for
recelving cleaned wheels, wherein the wheel conveyor I1s arranged for conveying wheels
Individually, in consecutive order and in a lying position from the first wheel support to the
second wheel support via the wheel cleaning zone at least partially in a horizontal direction to
output a stack of cleaned wheels on the second wheel support. Hence, a stack of wheels
consisting of a set of wheels from a single vehicle, such as an automobile, can be positioned
on the first wheel support and then outputted as a stack of cleaned wheels on the second
wheel support.

[0010] The wheel cleaning device can comprise a control unit connected to one or more
sensors for detecting the presence and/or position and/or height of one or more wheels for
automatic control of the one or more wheel engaging elements, and optionally also the
conveyor, to handle the stack of wheels to be cleaned and output the stack of cleaned wheels.
For example, the first and second wheel supports and optionally also the conveyor can be
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controlled by the control unit, which control unit can be connected to a timing device and/or the
one or more sensors for detecting the position and/or presence of one or more wheels on the
first wheel support and the second wheel support. Hence, the cleaning device can be arranged
for handling and cleaning a stack of wheels automatically in an efficient manner.

[0011] The control unit can be arranged to incrementally raise the first wheel support to
position the wheels of the stack In consecutive order for transport to the cleaning zone by
means of the conveyor. Similarly, the control unit can be arranged to lower the second wheel
support in a corresponding manner for receiving, In consecutive order, the cleaned wheels and

form a stack of cleaned wheels.

[0012] The conveyor can comprise a belt, rollers or similar engaging a tread of the wheels.
The conveyor belt, rollers or similar can extend in a vertical plane for conveying lying wheels at
least partially in a horizontal direction. Hence, the sides of the wheels are accessible for
efficient cleaning from above and from below. Further, the wheel conveyor can comprise a
clamping device biasing the wheels towards the conveyor belt, rollers or similar, wherein
wheels are conveyed In a reliable manner and also wheels of different size, such as different
radius, can be conveyed in an efficient and reliable manner.

[0013] The present invention also relates to a method for cleaning vehicle wheels having a rm
and a tyre mounted on said rim, comprising the steps of

1. a) positioning a stack of wheels to be cleaned at a vertically displaceable wheel
engaging element of a wheel conveying system,

2. b) by means of a wheel conveyor of the wheel conveying system conveying a wheel of
the stack of wheels individually and in a lying orientation to a wheel cleaning zone at
least partially in a horizontal direction,

3. ¢) cleaning the wheel Iin the wheel cleaning zone,

4. d) conveying the cleaned wheel from the wheel cleaning zone by means of the wheel

conveyor,
5. e) positioning the cleaned wheel at a predetermined position by means of the conveying

system,
6. f) repeating steps b-e, and thereby outputting a stack of cleaned wheels.

[0014] The method can comprise the step of gripping one or more of the wheels by means of
the wheel engaging element.

[0015] The method can comprise the steps of

1. a) positioning a stack of wheels to be cleaned on a vertically displaceable first wheel
support,

2. b) by means of a wheel conveying system conveying the uppermost wheel of the stack
of wheels individually and in a lying position from the first wheel support to a wheel
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cleaning zone at least partially in a horizontal direction,

3. ¢) cleaning the wheel in the wheel cleaning zone,

4. d) conveying the cleaned wheel from the wheel cleaning zone to a vertically displaceable
second wheel support by means of the wheel conveying system,

5. e) lowering the second wheel support to a position for receiving another wheel on top of
the previous one,

6. f) raising the first wheel support to align the next wheel thereon with the conveying
system, and

/. Q) repeating steps b-f until all wheels of the stack have been cleaned, and thereby
providing a stack of clean wheels on the second wheel support.

[0016] Further characteristics and advantages of the present invention will become apparent
from the description of the embodiments below, the appended drawings and the dependent
claims.

SHORT DESCRIPTION OF THE DRAWINGS

[0017] The invention will now be described more In detall with the aid of embodiments and with
reference to the appended drawings, In which

Fig. 1 1s a schematic view of a system for cleaning and handling wheels, including a wheel
cleaning device and storage rack for storing wheels according to one embodiment,

Fig. 2 Is a schematic section view of a wheel cleaning device according to one embodiment,

Fig. 3 I1s a schematic section view of a wheel cleaning device according to one alternative
embodiment,

Fig. 4 1s a schematic perspective view of a part of a wheel cleaning device according to one
embodiment,

Fig. 5 Is a schematic top view of the part of the wheel cleaning device of Fig. 4,

Figs. 6-14 Is a series of schematic figures illustrating the operation of the wheel cleaning
device and the handling of a set of wheels,

Figs. 15-20 1s a series of schematic figures illustrating the operation of the wheel cleaning
device and the handling of a set of wheels according to another embodiment, and

Figs. 21 and 22 are schematic figures illustrating a wheel cleaning device according to yet
another embodiment.
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THE INVENTION

[0018] Referring to Fig. 1 a wheel cleaning device 10 and a wheel storage rack 11 of a system
for handling and cleaning wheels 12 are Illustrated schematically according to one
embodiment. For example, the system i1s arranged for handling, cleaning and storing vehicle
wheels 12 having a rim and a tyre mounted thereon. In Fig. 1 a vehicle 13 in the form of an
automobile is illustrated schematically and the wheel cleaning device 10 and the wheel storage
rack 11 are, for example, Installed in a tyre shop or similar, wherein vehicles 13, such as
automobiles, trucks, motorcycles and similar, are received for repair, maintenance or change
of wheels 12 or tyres. The system Is arranged for handling a stack 14 of wheels 12, wherein a
full stack 14 consists of a set of wheels 12 from a single vehicle 13, such as two, three, four,
six, eight or more wheels. Typically, a set of wheels 12 consists of four wheels from a vehicle
13 In the form of an automobile, wherein said full stack 14 consists of four wheels 12. The
stack 14 of wheels 12 consists of a plurality of wheels 12 In a lying position. Herein the
expression full stack is used for a stack consisting of all wheels of a vehicle, such as all four
wheels of an automobile. It is understood that wheels can be removed from a stack, reducing
the number of wheels In the stack until the last wheel of the stack has been removed. Each
wheel 12 has a circumferential tread In the radial direction, sides and a centre axis
substantially perpendicular to a plane of the surface on which it lies and its sides In parallel to
sald surface. The sides of the wheels 12 In the stack 14 contact each other and their centre
axes are substantially aligned. Normally, the wheels 12 of the stack 14 are arranged
substantially horizontally. For example, the lowermost wheel 12 of the stack 14 Is arranged on
the ground, a floor, a shelf or similar. The wheel cleaning device 10 Is arranged for receiving
the stack 14 of wheels 12 to be cleaned and is arranged to output a stack 14 of cleaned
wheels 12 for further handling, such as storage or mounting on the vehicle 13. The wheel
storage rack 11 1s arranged for storing a plurality of stacks 14 of wheels 12.

[0019] With reference to Fig. 2 the wheel cleaning device 10 Is Iillustrated schematically
according to one embodiment. The wheel cleaning device 10 comprises a wheel cleaning zone
15 for cleaning the wheels 12. In the drawings the wheel cleaning zone 15 Is Indicated by
means of dashed lines. For example, the wheel cleaning zone 15 Is arranged inside a cleaning
chamber 16. Alternatively, the wheel cleaning zone 15 Is arranged In an open space, such as
outdoors. Alternatively, the wheel cleaning zone 15 Is Is arranged inside a building. The wheel
cleaning zone 15 Is arranged for cleaning wheels 12 in any suitable manner, such as by means
of a cleaning fluid, such as water, detergents, chemical cleaning fluids, pressurized air, steam
or similar. Alternatively, the cleaning zone 15 Is arranged for cleaning wheels 12 by means of
ultrasound, mechanical cleaning devices, such as brushes or similar. Alternatively, the cleaning
zone 15 Is arranged for cleaning wheels by means of a combination of a cleaning fluid,
ultrasound and/or mechanical cleaning devices. In the embodiment of Fig. 2 the wheel
cleaning device 10 comprises nozzles 17 for providing a cleaning liquid, such as water and
optionally detergents or similar, to the cleaning zone 15 for washing the wheels 12.
Alternatively, the nozzles 17 are arranged for providing steam to the cleaning zone 15. The
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nozzles 17 are, e.g. arranged for spraying the wheels 12 with the cleaning fluid. In the
embodiment of Fig. 2 a first nozzle 17a or a first set of nozzles are arranged for spraying
cleaning fluid on a top side of the wheel 12, wherein a second nozzle 1/b or a second set of
nozzles are arranged for spraying an opposite bottom side of the wheel 12. Hence, the first
and second nozzles 17a, 1/7b are arranged for washing opposite sides of the wheel 12 and are
arranged opposite to each other. The first nozzle 17a Is a top nozzle and Is arranged for
spraying downwards, wherein the second nozzle 17b 1s a lower nozzle and iIs arranged for
spraying upwards. In the illustrated embodiment, the nozzles 17a, 1/7b are arranged inside the
cleaning chamber 16. The cleaning chamber 16 comprises an inlet 18 and an outlet 19,
wherein the Inlet 18 Is arranged at one end of the cleaning chamber 16 and the outlet 19 is
arranged at the opposite end thereof, and wherein the cleaning zone 15 Is arranged between
the Inlet 18 and the outlet 19. In the Iillustrated embodiment the Inlet 18 Is arranged for
receiving a stack 14 of wheels 12. Hence, the height of the inlet 18 corresponds to or is larger
than the total height of a plurality of lying wheels 12, such as four wheels 12. The height of a
stack 14 of wheels 12 corresponds to the total width of the wheels 12. Alternatively, the inlet 18
IS arranged for receiving one wheel 12 at a time, wherein the height of the inlet 18 corresponds
to or iIs somewhat larger than the width of a single wheel 12. For example, the maximum width
of a single wheel 12 is considered to be less than 400 mm or less than 300 mm for automobile
wheels 12. For example, also the outlet 19 1s arranged for receiving a stack 14 of wheels 12.
Hence, the height of the outlet 19 then also corresponds to or is larger than the total height of
a plurality of lying wheels 12, such as four wheels 12.

[0020] The wheel cleaning device 10 comprises a wheel conveying system for conveying the
wheels 12 to the wheel cleaning zone 15 for cleaning and from the wheel cleaning zone 15
after cleaning. The conveying system comprises a wheel conveyor 20, which Is arranged for
conveying wheels 12 through the cleaning zone 15 In a travel path, which is illustrated in Fig. 2
by means of the arrow A. The conveyor 20 Is arranged for conveying wheels 12 individually
and not as the stack 14. For example, the conveyor 20 1s arranged for conveying a single
wheel 12 through the cleaning zone 15. Alternatively, the conveyor 20 Is arranged for
conveying a line of wheels 12, continuously or intermittently, through the cleaning zone 15. For
example, the conveyor comprises an endless rotating belt or a plurality of rotating rolls, for
engaging the tread of the wheels 12, so that the top and bottom sides of the wheels 12 then
are accessible for cleaning. For example, the conveyor 20 then is arranged with its wheel
engaging surfaces in a vertical plane, e.g. for conveying the wheels 12 at least partly in a
horizontal direction through the cleaning zone 15. The conveyor 20 comprises two opposite
wheel engaging surfaces for engaging opposite sides of the tread of the wheels 12, wherein
the wheels 12 are clamped between said parts and conveyed through the cleaning zone 15. In
Fig. 2 only one part of the wheel conveyor 20 is illustrated, wherein an opposite part i1s not
llustrated. Also, In Fig. 2 the conveyor 20 Is arranged inside the cleaning chamber 16, for
conveying the wheels 12 substantially from the inlet 18 to the outlet 19 through the cleaning
zone 15.

[0021] The wheel conveying system of the wheel cleaning device 10 comprises a vertically
displaceable wheel engaging element, which in the embodiment of Fig. 2 I1s arranged as a
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vertically displaceable first wheel support 21 for supporting a stack 14 of wheels 12 to be
cleaned. The first wheel support 21 i1s displaceable in a direction illustrated by means of the
arrow B In Fig. 2. Hence, the first wheel support 21 iIs displaceable at least partially in the
vertical direction and can be raised and lowered. For example, the first wheel support 21 Is
arranged as a hoist. For example, the first wheel support 21 Is arranged for lifting wheels 12 In
a direction substantially perpendicular to the travel path of the conveyor 20. In the illustrated
embodiment the first wheel support 21 1s arranged iInside the cleaning chamber 16.
Alternatively, the first wheel support 21 is arranged next to the cleaning zone 15 In an open
structure or outside the cleaning chamber 16. The first wheel support 21 Is arranged for
recelving and supporting a stack 14 of wheels 12 and to be raised for feeding the wheels 12 to
the conveyor 20. Hence, the first wheel support 21 1s arranged for initially supporting a full
stack 14, after which wheels are removed from the stack until the first wheel support 21 Is
empty. Then the first wheel support 21 1s arranged to be lowered to its original position for
recelving another stack 14 of wheels 12.

[0022] The wheel conveying system of the wheel cleaning device 10 of Fig. 2 also comprises
another vertically displaceable wheel engaging element, which in the embodiment of Fig. 2 is
arranged as a vertically displaceable second wheel support 22 for receiving cleaned wheels
12. The second wheel support 22 i1s displaceable in a direction illustrated by means of the
arrow C In Fig. 2. Hence, also the second wheel support 22 i1s displaceable at least partially In
the vertical direction and can be raised and lowered. For example, also the second wheel
support 22 1s arranged as a hoist. For example, the second wheel support 22 is displaceable In
a plane parallel to the first wheel support 21. In the illustrated embodiment the second wheel
support 22 1s arranged inside the cleaning chamber 16. Alternatively, the second wheel support
22 I1s arranged next to the cleaning zone 15 In an open structure or outside the cleaning
chamber 16. The cleaning zone 15 Is arranged between the first and second wheel supports
21, 22. The conveyor 20 Is arranged for conveying the wheels 12 from the first wheel support 2
to the second wheel support 22 through the cleaning zone 15, wherein the wheels 12 of the
stack 14 are conveyed individually and in consecutive order from the first wheel support 21 to
the second wheel support 22 via the wheel cleaning zone 15 at least partially in the horizontal
direction A to output a stack 14 of cleaned wheels 12 on the second wheel support 22. Hence,
the second wheel support 22 i1s arranged for receiving a cleaned wheel 12 by the conveyor 20
and to be lowered for receiving another cleaned wheel 12 until the stack 14 of clean wheels 12
IS arranged on the second wheel support 22. Hence, the second wheel support 22 Is arranged
for forming a full stack 14 of cleaned wheels 12 thereon. Then the second wheel support 22 I1s
arranged to be raised to its original position for receiving the first wheel 12 of another stack 14
of wheels 12. Hence, the wheel cleaning device 10 Is arranged for receiving a full stack of
wheels, clean the wheels thereof and output a full stack 14 of cleaned wheels 12 on the
second wheel support 22. The full stack 14 of cleaned wheels 12 Is then removed from the
second wheel support 22 manually or automatically, such as by means of a pushing device, a
conveyor or similar for storage or further handling.

[0023] The wheel cleaning device 10 comprises a control unit 23 for controlling the operation
of the first and second wheel supports 21, 22 and optionally also the operation of the conveyor
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20 and/or the nozzles 17 or any other operable devices for cleaning in the cleaning zone 15.
Hence, the control unit 23 Is arranged for controlling the operation of the cleaning device 10 or
components thereof. The control unit 23 Is, e.g., connected to one or more sensors for
controlling the operation of the first and second wheel supports 21, 22. In the lillustrated
embodiment the control unit 23 Is connected to a first sensor 24 for detecting a stack 14 of
wheels 12 on the first wheel support 21 or for detecting a wheel in a predetermined position.
The first sensor 24 is, for example, an optical sensor or a mechanical-electrical sensor for
detecting the presence of a wheel at a predetermined position, such as at a predetermined
height. For example, the first sensor 24 iIs arranged for measuring or sensing the height of a
lying wheel 12 (i.e. corresponding to the width of the tyre or wheel) and/or the stack 14 of
wheels 12. The control unit 23 Is arranged to raise the first wheel support 21, e.g.,
Incrementally, to position the uppermost wheel 12 of the stack 14 for engagement by the
conveyor 20 until the first wheel support 21 is empty and then to lower the first wheel support
21 to its original position. In the illustrated embodiment the control unit 23 Is also connected to
a second sensor 25. The second sensor 25 Is arranged for detecting wheels on the second
wheel support 22. The second sensor 25 Is, e.g. an optical sensor or a mechanical-electrical
sensor for detecting wheels 12 Iin a predetermined position. For example, the second sensor
25 IS arranged for measuring or sensing the height of a lying wheel 12. The control unit 23 Is
arranged to lower the second wheel support 22 a distance corresponding to the height of a
lying wheel 12 (i.e. a distance corresponding to the width of the wheel 12) until the stack 14 of
wheels 12 1s arranged on the second wheel support 22 and then to raise the second wheel
support 22 to its original position when the stack 14 of wheels 12 has been removed from the
second wheel support 22.

[0024] With reference to Fig. 3 an alternative embodiment of the wheel cleaning device 10 Is
llustrated schematically. Also In the embodiment of Fig. 3, the wheel cleaning device 10
comprises the cleaning chamber 16 with the cleaning zone 15, the wheel conveying system
with the conveyor 20 and two wheel engaging elements in the form of the first and second
wheel supports 21, 22. In Fig. 3 the cleaning zone 15 is provided with a container 26, such as
an open top container, with cleaning fluid, wherein the conveyor 20 1s arranged for conveying
the wheels 12 into and out of the container 26. The wheels 12 are submerged In the cleaning
fluid inside the container 26. Optionally, the wheels are subjected to ultrasound inside the
container 26 for cleaning thereof. For example, the container 26 I1s arranged for receiving a
single wheel 12 at a time or for receiving a plurality of wheels at the same time.

[0025] In Fig. 3 the conveying system also comprises a pushing unit 27, and inclined conveyor
elements 28, wherein the conveyor 20 with the Iinclined conveyor elements 28 I1s arranged for
supporting a bottom side of lying wheels 12 and conveying the wheels 12 partially in the
horizontal direction A through the cleaning zone 15. As lllustrated in Fig. 3 the wheels are
conveyed also In the vertical direction, such as down into the container 26 and up from the
container 26. For example, the wheels 12 are conveyed obliquely into and out of the container
26 by means of the inclined conveyor elements 28, wherein the travel path i1s both horizontally
and vertically. For example, the conveyor 20 and the Inclined conveyor elements 28 are
arranged for conveying wheels 12 continuously through the cleaning zone 15. Alternatively, the
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conveyor 20 with the inclined conveyor elements 28 I1s arranged for conveying one wheel 12
Into the container 26 and then stop for a predetermined period of time before conveying the
cleaned wheel out of the container 26 and to the second wheel support 22. The pushing unit
27 1s arranged for pushing one wheel 12 at a time from the first wheel support 21 to the
conveyor 20 or an Inclined conveyor element 28 thereof, which is illustrated by means of the
arrow D In Fig. 3. Hence, the pushing unit 27 Is arranged for pushing wheels 12 In a direction
substantially horizontally. For example, the pushing unit 27 1s connected to the control unit 23
and I1s activated when the first sensor 24 has detected a wheel 12 In a predetermined position.
Then, when the uppermost wheel 12 on the first wheel support 21 has been pushed away the
first sensor 24 no longer detects a wheel 12 and sends a signal to the control unit 23 to raise
the first wheel support 21. Optionally, the cleaning device 10 comprises another pushing unit
29 for pushing cleaned wheels 12 from the conveyor 20 or an inclined conveyor element 28
thereof to the second wheel support 22, which is illustrated by means of the arrow E in Fig. 3.
For example, the other pushing unit 29 1s also arranged for pushing wheels 12 substantially
horizontally. For example, the control unit 23 is connected to a third sensor 29 for detecting a
cleaned wheel 12 in a position for pushing onto the second wheel support 22 or onto another
wheel 12 arranged thereon. When a cleaned wheel 12 has been pushed onto the second
wheel support 22 this I1s detected by the second sensor 25, wherein the control unit 23
activates lowering of the second wheel support 22 a distance for receiving the next wheel 12 to
form a stack 14 thereon.

[0026] With reference to Figs. 4 and 5 a part of the cleaning device 10 is lillustrated
schematically, wherein the first wheel support 21, the conveyor 20 and the second wheel
support 22 are illustrated according to one embodiment. The first wheel support 21 comprises
a platform 31 and one or more uprights 32, wherein the platform i1s 31 arranged for engaging a
lying wheel 12 and for supporting a stack 14 of wheels 12, and wherein the platform 31 Is
displaceable along the uprights 32 by means of a motor (not illustrated). The second wheel
support 22 I1s arranged In a corresponding manner in the embodiment of Figs 4 and 5 and
comprises the platform 31 and the uprights 32. The pushing unit 27 for pushing a wheel 12
from the first wheel support 21 and into the conveyor 20 is provided. The pushing unit 27 Is
arranged for pushing the uppermost wheel 12 in the stack 14 on the first wheel support 21 or
the only remaining wheel 12 on the first wheel support 21 from the first wheel support 21 and
Into the conveyor 20. In the embodiment of Figs. 4 and 5 the conveyor 20 Is arranged for
engaging the tread of lying wheels 12, wherein the wheels 12 are conveyed In a lying position
and at least partially in the horizontal direction, wherein the sides of the wheels 12 are
accessible for cleaning during transport through the cleaning zone 15. The conveyor 20
comprises a plurality of conveyor rollers 33 for conveying the wheels 12. The conveyor rollers
33 are arranged with a vertical axis for transporting the wheels 12 horizontally. Alternatively,
the conveyor 20 comprises a conveyor belt, chains or similar for engaging the tread of lying
wheels 12. The conveyor rollers 33 are rotated by a motor (not illustrated). In the embodiment
of Figs. 4 and 5 the conveyor 20 also comprises a plurality of clamping devices 34, which are
arranged for pressing the wheels 12 towards the conveyor rollers 33, belt, chains or similar
and thereby clamping the wheels 12 between the conveyor rollers 33, belt, chains or similar
and the clamping devices 34. For example, the clamping devices 34 are spring biased towards
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the conveyor rollers 33, belt, chains or similar, wherein the clamping devices 34 are spring
biased substantially in a horizontal direction. Hence, the clamping devices 34 are arranged for
engaging the tread of the wheels 12, 1.e. In a radial direction against lying wheels 12. Hence,
the clamping devices 34 comprises a vertical surface for engaging the tread of the wheels 12.
Alternatively, the conveyor 20 comprises two opposite conveyor belts, sets of conveyor rollers
33 or similar, wherein one or more lying wheels 12 are clamped and conveyed between the
two belts, sets of conveyor rollers 33 or similar. The conveyor 20 iIs arranged for conveying
wheels 12 individually, for example in a line with one wheel after the other, optionally with a gap
between each wheel 12. In the embodiment of Figs. 4 and 5, the conveying system also
comprises a guide element 35 for guiding wheels 12 from the first wheel support 21 and into a
gap between the conveyor rollers 33, belt or similar and the clamping device 34.

[0027] With reference to Figs. 6-14 the operation of the cleaning device 10 is illustrated
schematically according to one embodiment. In Figs. 6-14 the cleaning device 10 comprises
the cleaning chamber 16 with the nozzles 17 arranged therein. However, it iIs understood that
the general principles of the operation of the cleaning device 10 are applicable to any other
types of cleaning zone 15 embodiments with or without the cleaning chamber 16 and also with
the first and second wheel supports 21, 22 arranged inside or outside any such cleaning
chamber 16.

[0028] In Fig. 6 a stack 14 of wheels 12 to be cleaned is positioned next to the first wheel
support 21. The first wheel support 21 is In its original lower position for receiving a full stack
14. For example, the stack 14 1s formed by a set of wheels from an automobile, such as four
wheels 12a-12d. The full stack 14 is positioned on the first wheel support 21. For example, the
full stack 14 Is transferred from an inlet conveyor 35 to the first wheel support 21, wherein the
full stack 14 1s moved onto the first wheel support 21 in a direction illustrated by means of the
arrow F In Fig. 7. Hence, the full stack 14 1s moved horizontally to the first wheel support 21.
Alternatively, the full stack 14 is positioned on the first wheel support 21 manually, for example
by means of a cart. Hence, the full stack 14 is positioned on the first wheel support 21, wherein
the first wheel support is in its lower position, which is illustrated in Fig. 7. For example, the full
stack 14 i1s conveyed through the inlet 18 in the cleaning chamber 16 to the first wheel support
21. Then, the uppermost first wheel 12a in the full stack 14 is conveyed from the stack 14 on
the first wheel support 21 and into the cleaning zone 15 by means of the conveyor 20, which Is
llustrated by means of the arrow G In Fig. 8, wherein the first wheel 12a Is cleaned. For
example, the first wheel 12a i1s conveyed In the horizontal direction from the first wheel support
21 and into the cleaning zone 15 by means of the conveyor 20. Then, when the first wheel 12a
has been cleaned In the cleaning zone 15 it Is conveyed to the second wheel support 22 by
means of the conveyor 20, which is illustrated by means of the arrow H in Fig. 9. For example,
the first wheel 12a iIs conveyed In the horizontal direction from the cleaning zone 15 to the

second wheel support 22. Said second wheel support 22 Is In its original upper position for
recelving the cleaned first wheel 12a as disclosed in Fig. 8.

[0029] After the first wheel 12a has been removed from the stack 14 the first wheel support 21
IS raised, which is illustrated by means of the arrow | in Fig. 9. For example, the first wheel
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support 21 i1s raised immediately or shortly after the first wheel 12a has been removed from the
stack 14. However, In the illustrated example the first wheel support 21 Is raised when the first
wheel 12a Is conveyed from the cleaning zone 15 to the second wheel support 22. The first
wheel support 21 Is raised vertically a distance corresponding to a height of a lying wheel or
until a second wheel 12b In the stack 14, I.e. the remaining part of the stack, i1s detected by the
first sensor 24 or in any other suitable manner, which iIs understood by a skilled person in view
of the disclosed invention. Hence, the first wheel support 21 Is raised until the second wheel
12b 1s positioned for transport by the conveyor 20 into the cleaning zone 15. Then the second
wheel 12b 1s conveyed by the conveyor 20 into the cleaning zone 15, which Is illustrated by
means of the arrow J In Fig. 10. The second wheel support 22, carrying the first wheel 12a, Is
lowered, which is illustrated by means of the arrow K in Fig. 10, to a position for receiving the
second wheel 12b. Hence, the second wheel support 22 is lowered a distance corresponding
to the height of a lying wheel or to a position in which the top side of the first wheel 12a is
aligned with a bottom side of the second wheel 12b, for example by means of the second
sensor 25 or in any other suitable manner, which 1s understood by a skilled person in view of
the disclosed invention. Also, after removal of the second wheel 12b from the stack 14 on the
first wheel support 21, the first wheel support 21 i1s raised again to position the third wheel 12¢
for transport to the cleaning zone 15 by means of the conveyor 20, which Is illustrated by
means of the arrow L in Fig. 10. The second wheel 12b Is conveyed to the second wheel
support 22 and positioned on top of the first wheel 12a, wherein the second wheel support 22
IS lowered as lIllustrated by means of the arrow M In Fig. 11. The third wheel 12c Is removed
from its position on top of the fourth wheel 12d and Is conveyed In a direction illustrated by
means of the arrow N in Fig. 10 into the cleaning zone 15 for cleaning. After the cleaning of the
third wheel 12c¢ In the cleaning zone 15 the third wheel 12c¢ is further conveyed by the conveyor
20 towards the second wheel support 22. After removal of the third wheel 12c from the fourth
wheel 12d on the first wheel support 21 the first wheel support 21 1s again raised to position
the fourth wheel 12d In its place for subsequent transport to the cleaning zone 15, which iIs
llustrated by means of the arrow O In Fig. 11. For example, the fourth wheel 12d is the last In
the stack 14, wherein the first wheel support 21 1s In its upper position. Optionally, the upper
position of the first wheel support 21 Is detected, for example, by the first sensor 24. The third
wheel 12c¢ 1s conveyed after cleaning in the direction illustrated by means of the arrow P In Fig.
12 onto the second wheel 12b positioned on top of the first wheel 12a on the second wheel
support 22. The fourth wheel 12d i1s conveyed In the same direction into the cleaning zone 15.
After the third wheel 12c has been positioned on top of the other wheels 12a, 12b on the
second wheel support 22, the second wheel support 22 I1s lowered again as illustrated by
means of the arrow Q. After the fourth and last wheel 12d has been removed from the first
wheel support 21 the first wheel support 21 is lowered to its original lower position for receiving
another stack 14 of wheels to be cleaned, as illustrated by means of the arrow R in Fig. 12.
After cleaning of the fourth wheel 12d it is conveyed from the cleaning zone 15 to the second
wheel support 22 to be positioned on top of the third wheel 12¢ thereon, which is illustrated In
Fig. 13 by means of the arrow S. Hence, a full stack 14 of cleaned wheels 12a-d Is formed on
the second wheel support 22, which full stack 14 of cleaned wheels Is removed from the
second wheel support 22, manually or automatically, which is illustrated in Fig. 14 by means of
the arrow T. For example, the full stack 14 of cleaned wheels 12a-d i1s moved through the
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outlet 19 of the cleaning chamber 16. The cleaning device 10 Is arranged to output a full stack
14 of cleaned wheels 12a-d for further handling, such as storage in the storage rack 11 or
return to a mounting sight for mounting on the vehicle 13. For example, when the full stack 14
of cleaned wheels 12a-d has been removed from the second wheel support 22 it is raised to its
upper position as illustrated in Fig. 6 for receiving the first wheel of another set of wheels from
another vehicle 13 to form another stack. Then, the procedure Is repeated for cleaning another
set of wheels to form another stack of cleaned wheels.

[0030] With reference to Figs. 15-20 another embodiment Is illustrated, wherein the wheel
cleaning device 10 comprises a wheel engaging element in the form of a vertically displaceable
wheel gripping device 36 for gripping a single wheel 12 at a time from the stack 14 of wheels
12a-d. For example, the wheel gripping device 36 iIs arranged for gripping a lying wheel 12.
For example, the wheel gripping device 36 Is arranged for engaging the tread of the wheel 12.
For example, the stack 14 of wheels Is arranged on the first wheel support in the form of the
Inlet conveyor 35, wherein the wheel gripping device 36 Is arranged for retrieving wheels 12
from the inlet conveyor 35. Alternatively, the first wheel support I1s a fixed wheel support
suitable for supporting the stack 14 of wheels to be cleaned, wherein the wheel gripping device
36 1s arranged for retrieving wheels 12 from the first wheel support. Hence, the wheel gripping
device 36 Is displaceable in the vertical direction, wherein it can be raised and lowered. The
wheel gripping device 36 I1s connected to the conveyor 20, wherein the wheel gripping device
36 Is displaceable along the conveyor 20. For example, the wheel gripping device 36 and the
conveyor 20 are arranged so that the gripping device 36 can be raised, lowered and moved
along the conveyor 20 for gripping and transporting wheels 12 to and from the wheel cleaning
zone 15. Hence, the wheel gripping device 36 and the conveyor 20 are arranged for picking
the uppermost wheel 12 from the stack 14 and transport said wheel 12 to the wheel cleaning
zone 15 for cleaning. Then the cleaned wheel 12 i1s transported from the wheel cleaning zone
15 to a predetermined position, such as the second wheel support 22, by means of the wheel
gripping device 36 and the conveyor 20. In the embodiment of Figs. 15-20. Alternatively, the
wheel to be cleaned Is transported to the wheel cleaning zone by means of a first wheel
gripping device, wherein the cleaned wheel 12 Is transported from the cleaning zone 15 to the
predetermined position by means of a second wheel gripping device. In the illustrated
embodiment the wheel gripping device 36 Is suspended from the conveyor 20 and is brought
to a position above the stack 14 of wheels to be cleaned, which is Illlustrated in Fig. 15. The
wheel gripping device 36 Is displaceable downwards for collecting a wheel, such as the first
wheel 12a of the stack 14, which is illustrated in Fig. 16. Hence, the wheel gripping device 36
grips the uppermost first wheel 12a of the stack 14, wherein the wheel gripping device 36 with
the first wheel 12a 1s conveyed along the conveyor 20 to the wheel cleaning zone 15, which is
llustrated in Fig. 17. Optionally, the wheel gripping device 36 Is raised before transporting the
first wheel 12a In the horizontal direction to the cleaning zone 15. Then, the first wheel 12a i1s
cleaned In the cleaning zone, such as by means of the nozzles 17 or by lowering Iinto the
container 26 as illustrated in Fig. 18. Optionally, the gripping device 36 releases the first wheel
12a and Is raised during cleaning, wherein the first wheel 12a 1s gripped again after cleaning
by the same wheel gripping device 36 or another wheel gripping device (not illustrated). Then,
the first wheel 12a i1s transported by means of the wheel gripping device 36 from the wheel
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cleaning zone 15 to the second wheel support 22, which is illustrated in Fig. 20, wherein the
first wheel 12a 1s released from the wheel gripping device 36, optionally after lowering a
suitable distance. Then the wheel gripping device 20 is returned to its original position above
the next wheel 12b of the stack 14, wherein the procedure for the first wheel 12a 1s repeated
for the second and subsequent wheels 12b-d until a stack 14 of cleaned wheels 12 Is outputted
In the predetermined location. Hence, the second wheel 12b Is positioned on top of the first
wheel 12a, the third wheel 12c Is positioned on top of the second wheel 12b and the fourth
wheel 12d 1s positioned on top of the third wheel 12¢ after cleaning. Also the embodiment of
Figs. 15-20 1s, e.g. provided with suitable sensors and the control unit for automatic operation
of the cleaning device 10.

[0031] With reference to Figs. 21 and 22 another embodiment of the wheel cleaning device 10
IS illustrated, wherein the wheel engaging device I1s arranged as the vertically displaceable
wheel gripping device 36, wherein the wheel gripping device 36 Is arranged for gripping and
ifting the entire stack 14 of wheels 12 or for gripping all but one of the wheels 12 of the full
stack 14. For example, the wheel gripping device 36 Is arranged for gripping a plurality of lying
wheels 12. For example, the wheel gripping device 36 Is arranged for engaging the tread of
the wheels 12. Hence, the wheel gripping device 36 Is displaceable in the vertical direction,
wherein it can be raised and lowered. In the embodiment of Figs. 21 and 22 the wheel gripping
device 36 Is arranged for releasing a single wheel 12 at a time for transport to the wheel
cleaning zone 15 by means of the conveyor 20 at least partially in the horizontal direction A.

[0032] In Figs. 21 and 22 the conveyor 20 Is arranged for conveying the wheels 12,
Individually, through the wheel cleaning zone 15 for cleaning thereof. For example, the
conveyor 20 Is arranged for engaging a bottom side of the wheels 12. Alternatively, the
conveyor 20 Is arranged for engaging the tread of the wheels 12 as described above. The
conveyor 20 comprises Inclined conveyor elements 28, wherein the conveyor 20 with the
Inclined conveyor elements 28 Is arranged for supporting a bottom side of lying wheels 12 and
conveying the wheels 12 partially in the horizontal direction A through the cleaning zone 15.
Hence, the wheels 12 are conveyed also In the vertical direction upwards by the conveyor 20.
For example, the wheels 12 are conveyed obliquely through a part of the container 26 by
means of the inclined conveyor elements 28, wherein the travel path is both horizontally and
vertically. For example, a part of the conveyor 20 form the first wheel support for receiving a
stack 14 of wheels 12 to be cleaned. Alternatively, the first wheel support Is a separate fixed
wheel support.

[0033] In the embodiment of Figs. 21 and 22 the wheel cleaning device 10 also comprises the
vertically displaceable second wheel support 22 for receiving the cleaned wheels 12 and form
a stack 14 as described with reference to Figs. 2-14 above. Hence, the wheel support 22 is

displaceable In the vertical direction as illustrated by means of the arrow C Iin Fig. 21, to
receive cleaned wheels 12 from the conveyor 20 after cleaning. After receiving a cleaned

wheel 12, the wheel support 22 1s lowered a distance substantially corresponding to the height
of a lying wheel to a position for receiving another cleaned wheel 12 on top of the other.
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Patentkrav

1. Hjulrenggringsindretning (10) til renggring af kgretgjshjul (12), som har en
faelg og et daek monteret pa navnte faelg, hvor navnte renggringsindretning (10)
omfatter en hjulrenggringszone (15) og et hjulfremfgringssystem til at fgre
hjulene (12) til og fra hjulrenggringszonen (15), kendetegnet ved,

at hjulfremfgringssystemet omfatter

mindst et vertikalt forskydeligt hjulindgribningselement (21, 36), og en
hjulfremfgringsindretning (20) der straekker sig mindst delvist i en horisontal
retning (A), hvor hjulfremfgringssystemet er indrettet til at fremfgre hjul (12)
individuelt, i fortlgbende raekkefglge og i en liggende position fra en stabel af hjul
til hjulrenggringszonen (15) mindst delvist i den horisontale retning (A) og
derefter fra hjulrenggringszonen (15) til en hjulbaerer (22) mindst delvist i den

horisontale retning (A) til at udsende en stabel (14) af rengjorte hjul (12).

2. Hjulrenggringsindretning ifglge krav 1, hvor det vertikalt forskydelige
hjulindgribningselement er en gribeindretning (36) til at gribe et eller flere hjul
(12).

3. Hjulrenggringsindretning ifglge krav 2, hvor gribeindretningen (36) er indrettet
til at gribe og fremfgre et enkelt hjul (12) i den liggende position, og hvor naevnte
gribeindretning (36) er ophangt fra og bevaegelig i den horisontale retning (A)

ved hjalp af hjulfremfgringsindretningen (20).

4. Hjulrenggringsindretning ifglge et hvilket som helst af de foregaende krav,
omfattende en styreenhed (23) til automatisk styring af driften af det mindst ene

hjulindgribningselement (21, 22) og hjulfremfgringsindretningen (20).

5. Hjulrenggringsindretning ifglge krav 4, omfattende en eller flere sensorer
forbundet til styreenheden, hvor den ene eller flere sensorer er indrettet til at
detektere et hjul i en forudbestemt position og/eller en stabel af hjul i en

forudbestemt position og/eller hgjden af et hjul.
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6. Hjulrenggringsindretning ifglge krav 1, hvor hjulfremfgringssystemet omfatter
et vertikalt forskydeligt fgrste hjulindgribningselement i formen af en hjulbaerer
(21) til at baere en stabel (14) af hjul (12), som skal renggres, og et vertikalt
forskydeligt andet hjulindgribningselement i formen af en hjulbaerer (22) til
modtagelse af rengjorte hjul (12), hvor hjulfremfgringsindretningen (20) er
indrettet til at fgre hjul (12) individuelt, i fortlgbende raekkefglge og i en liggende
position fra den fgrste hjulbaerer (21) til den anden hjulbaerer (22) via
hjulrenggringszonen (15) mindst delvist i den horisontale retning (A) til at

udsende en stabel (14) af rengjorte hjul (12) pa den anden hjulbzerer (22).

7. Hjulrenggringsindretning ifglge et hvilket som helst af de foregaende krav, hvor
fremfgringsindretningen (20) straekker sig i et vertikalt plan til radial indgriben af

lgbefladen af liggende hjul (12) og fremfgre dem mindst delvist horisontalt.

8. Hjulrenggringsindretning ifglge krav 7, hvor hjulfremfgringssystemet omfatter
en klemmeindretning (34), som forspaender hjulene (12) mod

fremfgringsindretningen (20).

9. Hjulrenggringsindretning ifglge et hvilket som helst af de foregaende krav, hvor
renggringszonen (15) omfatter dyser (17a, 17b) anbragt over og under en
bevaegelsesvej af hjulene (12) for at tilvejebringe en renggringsfluid til

renggringszonen (15) til renggring af hjulene (12).

10. Hjulrenggringsindretning ifglge et hvilket som helst af de foregaende krav,
hvor renggringszonen (15) omfatter en beholder (26) med en renggringsvaeske til

modtagelse af hjul (12), som skal renggres.

11. Fremgangsmade til renggring af kgretgjshjul (12), som har en faelg og et daek

monteret pa navnte falg, omfattende trinnene

a) at positionere en stabel (14) af hjul (12), som skal renggres ved et
vertikalt forskydeligt hjulindgribningselement (21, 36) af et

hjulfremfgringssystem,
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b) ved hjaelp af en hjulfremfgringsindretning (20) af
hjulfremfgringssystemet at fremfgre et hjul (12) af stablen (14) individuelt
og i en liggende position til en hjulrenggringszone (15) mindst delvist i en

horisontal retning (A),
c) renggring af hjulet (12) i hjulrenggringszonen (15),

d) at fremfgre det rengjorte hjul (12) fra hjulrenggringszonen (15) ved
hjeelp af hjulfremfgringsindretningen (20) mindst delvist i den horisontale

retning (A),

e) at positionere det rengjorte hjul ved en forudbestemt position ved hjzelp

af fremfgringssystemet,

f) at gentage trinnene b-e, og derved udsende en stabel (14) af rengjorte
hjul (12).

12. Fremgangsmade ifglge krav 11, omfattende trinnene at gribe et eller flere hjul

15 (12) ved hjzelp af hjulindgribningselementet (36).

20

25

30

13. Fremgangsmade ifglge krav 12, omfattende trinnet at gribe et enkelt hjul (12)
ved hjaelp af hjulindgribningselementet (36) og forskyde
hjulindgribningselementet (36) langs hjulfremfgringsindretningen (20) for at fgre
hjulene (12) til og fra hjulrenggringszonen (15) mindst delvist i den horisontale

retning (A).

14. Fremgangsmade ifglge krav 11, omfattende trinnene

a) at positionere en stabel (14) af hjul (12), som skal renggres pa
hjulindgribningselementet i formen af en vertikalt forskydelig fgrste
hjulbaerer (21),

b) ved hjzelp af hjulfremfgringsindretningen (20) at fremfgre det gverste
hjul (12) af stablen (14) af hjul individuelt og i en liggende position fra den
forste hjulbaerer (21) til en hjulrenggringszone (15) mindst delvist i en

horisontal retning,

c) at renggre hjulet (12) i hjulrenggringszonen (15),
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d) at fremfgre det rengjorte hjul (12) fra hjulrenggringszonen (15) til en
vertikalt forskydelig anden hjulbaerer (22) ved hjaelp af
hjulfremfgringsindretningen (20),

e) at seenke den anden hjulbaerer (22) til en position til modtagelse af et

andet hjul (12) oven pa det forrige,

f) at hejse den fgrste hjulbaerer (21) for at tilpasse det naeste hjul (12)

derpa med fremfgringssystemet (20), og

g) at gentage trinnene b-f indtil alle hjul (12) af stablen (14) er blevet

rengjorte og tilvejebragt pa den anden hjulbzerer (22).

15. Fremgangsmade ifglge et hvilket som helst af kravene 11-14, omfattende
trinnet at automatisk styre driften af hjulindgribningselementet (21, 22, 36) og
fremfgringsindretningen (20) ved hjaelp af en styreenhed (23).
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Fig. 4
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FIg. 5
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Fig. 16
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Fig. 19
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