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Description

[0001] The present invention relates to a method for
mounting a tyre on a rim of a vehicle wheel and/or for
demounting a tyre from a rim of a vehicle wheel, in which
a mounting/demounting device is supported by a post of
a tyre mounting/demounting machine and is movable at
least in a first direction, which is substantially parallel with
respect to a rotational axis of the vehicle wheel, and in a
second direction, which is substantially perpendicular
with respect to said rotational axis of the vehicle wheel.
[0002] In practice, tyre mounting/demounting ma-
chines are known for mounting a tyre to or demounting
a tyre from a rim of a vehicle wheel which comprise a
wheel support having a shaft and clamping means for
rotatably and reversibly holding a rim of a wheel from
which a tyre is to be demounted or to which a tyre is to
be mounted during the mounting/demounting procedure.
Mounting and demounting tools being provided on one
or several tool carrier arms, are supported at at least one
tool support post along which the one or several tool car-
rier arms can be moved. The tools can include bead
breakers for loosening the tyre bead from the rim edge.
Moreover, the tools can also comprise a removal tool for
gripping and moving the tyre bead of the tyre to be de-
mounted out of the rim.
[0003] Conventionally, each of the tool carrier arms is
provided with one mounting tool, one demounting tool or
an upper and a lower bead breaker tool. In these cases,
the tyre mounting/demounting machines are provided
with a large number of tool arms which has to be control-
led commonly or separately, respectively. Such tyre
mounting/demounting machines are of a complexdesign
and require an increased control effort.
[0004] Moreover, in case that a mounting tool and a
demounting tool are supported by the same tool carrier
arm, an increased effort of controlling is necessary, i.e.
for choosing and precise positioning the respective
mounting or demounting tool.
[0005] EP 1 398 184 B1 discloses a tyre demounting
tool that is pivotally attached to a tool carrier arm. The
demounting tool has a hook element arranged at its front
end for engaging the tyre bead of a tyre to be demounted
from the wheel rim.
[0006] Two piston/cylinder arrangements are provided
at the tool arm for positioning and operating the demount-
ing tool during the demounting process.
[0007] From EP 1 714 807 B1, a demounting tool is
known which comprises a plate-shaped tool member for
engaging into the space between the wheel rim and the
tyre bead wherein the tool has a hook at its front end.
The tool member is pivotally coupled to a tool carrier arm
by an intermediate element to enable a linear as well as
a pivotal movement of the tool member during the de-
mounting process.
[0008] In EP 2 692 553 A1, a hook-shaped tyre de-
mounting tool for demounting a tyre from a rim is dis-
closed which is pivotally attached by its one end to a tool

carrier arm. Its other or free end provided with a hole,
faces towards the tyre to be demounted from the rim. In
an insertion position, the free end of the demounting tool
is brought into a position, in which it abuts against the
wheel rim edge close to the tyre bead, and is inserted
between the tyre and the wheel rim. During the further
demounting process, the tool is initially guided by the rim
and pivots into an extraction position after the whole of
the tool has passed the tyre bead. After the demounting
process, a returning spring pivots the tool back into the
insertion position.
[0009] These known demounting tools are of complex
design which includes a large number of parts and/or
separate drives for actuating them. Moreover, these
known devices do not allow both, mounting and demount-
ing of a tyre to or from a wheel rim. Additionally, in par-
ticular in the device of EP 2 692 553 A1, the hook-shaped
end of the demounting tool has to be brought into an
accurate position relative to the wheel rim edge in order
to avoid that the tool pivots uncontrolled. In particular,
the tool has to be brought in a position very close to the
rim so that the side surface of the tool facing to the rim
cannot pivot in the direction to the rim. Due to the close
position of the tool related to the rim edge, the tool abuts
to the rim in case that a moment acts on the tool which
pivots the tool in the direction of the rim. Thus, a very
precise control is needed for this known demounting tool
which leads either to additional time in case that the tool
is positioned by an operator, or to increased efforts for
the controlling unit in case the tool is positioned by a
machine.
[0010] A further tool is disclosed in EP 2 524 821 A1.
The tool comprises an elbow lever arrangement having
a tie rod, which functions for lifting the tool, when the tool
comes in contact with the tyre bead for demounting the
tyre from the wheel rim. However, this tool is rather com-
plex and is only able for demounting a tyre rim and also
necessarily in contact with the rim, when in the demount-
ing operation.
[0011] US 8,387,675 discloses a tyre changing ma-
chine with automated tyre bead pressing devices, con-
trols and methods. The machine comprises a plurality of
two tyre mounting tool devices which are all fully control-
led by a control unit, the plurality of bead pressing devices
are mounted for rotation about a first rotational axis, the
first rotational axis being coincident with the drive axis
as the wheel rim is rotated thereabout in a tyre changing
procedure. Even though, this device is fully automatically
controlled, it has different drawbacks, for example it is
very complex in construction and in controlling.
[0012] A similar device is disclosed in US 8,613,303.
Additional to the above-mentioned tyre changing ma-
chine, the machine disclosed in US 8,613,303 incorpo-
rates a force sensor providing a feedback signal indica-
tive of at least a measure of a varying amount of force
applied by the at least one component tool to said wheel
assembly during a tyre change procedure. This tyre
changer machine also is rather complicated and uses a
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sophisticated controlling mechanism.
[0013] From US 8,284,390 B1, a vehicle tire changing
system is known, which is configured with sensors to
acquire dimensional information associated with tire
service tools and a vehicle wheel assembly. The sensors
acquire dimensional information associated with at least
one feature ofthe vehicle wheel assembly or a tire service
tool. The vehicle tire changing system is configured to
utilize the acquired dimensional information to automate
and monitor the movement of an associated tire service
tool and optionally, to store or convey the acquired di-
mensional information for use by other vehicle service
systems.
[0014] Moreover, EP 1 398 184 A1 discloses an auto-
matic device for demounting a tire from a wheel rim. This
known device comprises rotary means, for supporting
the wheel rim complete with a tire associated with a
frame. The frame supports a demounting tool and is as-
sociated with means enabling it to be positioned in a tire
bead seeking and gripping position in which it is perpen-
dicular to the axis or orientated towards the center of the
wheel rim, and in a position for extracting said tire bead
from the wheel rim in which it is perpendicular to the axis
or orientated in the opposite direction. Said tool position-
ing means comprise a bar, to the end of which said tool
is hinged in an intermediate position, and a connection
which at one end is hinged to one end of said tool, and
at the opposite end is connected to said bar by a lever
linkage, said bar being connected to means for advanc-
ing it and withdrawing it.
[0015] Thus, it is an object of the present invention to
provide a method for mounting a tyre on a rim of a vehicle
wheel and/or for demounting a tyre from a rim, which is
simple and needs less control efforts.
[0016] According to the present invention and for solv-
ing the above identified technical problem, there is pro-
vided a method for mounting a tyre on a rim of a vehicle
wheel and/orfordemounting a tyre from a rim of a vehicle
wheel according to claim 1.
[0017] The invention starts from the idea that an ex-
haustive and holistic control is not always necessary and
a simple control mechanism leads to much more simple
machines, which are more robust to failure and cheaper
to produce. The inventive method therefore starts from
the idea that it is sufficient to provide a certain degree of
automation. The inventive method starts with the step of
determining an initial reference position for the mount-
ing/demounting device, said initial reference position be-
ing proximal to an edge of the wheel rim. This initial ref-
erence position is the starting position for the mount-
ing/demounting device, thus preferably radially outward-
ly, but proximal to an upper edge of the rim, when the
rim is in a mounted position at a tyre mounting/demount-
ing machine. After determining this initial reference po-
sition, this position is linked with the position ofthe mount-
ing/demounting device. Thus, the relative position of the
mounting/demounting device and the initial reference po-
sition are known. After this step, the position ofthe mount-

ing/demounting device is being adjusted with respect to
the first direction. The mounting/demounting device is
preferably only movable in the first and second directions,
hence substantially parallel with respect to a rotational
axis of the vehicle wheel and perpendicular with respect
to the rotational axis of the vehicle wheel, preferably ra-
dial to the vehicle wheel. This step can be carried out
manually by means of a joystick alley control panel or by
hand which adjusts the mounting/demounting device to
move to the initial reference position. During this step,
according to the invention, the position of the mount-
ing/demounting device is continuously detected with re-
spect to the first direction, thus the direction which is be-
ing adjusted.
[0018] Furthermore, the method comprises the step:
continuously and automatically adjusting the position of
the mounting/demounting device, with respect to the sec-
ond direction, at least in dependence of the initial refer-
ence position. This step is carried out automatically.
Thus, when for example a user adjusts the position of
the mounting/demounting device with respect to the first
direction, the position of the mounting/demounting de-
vice with respect to the second direction is adjusted con-
tinuously and automatically. Dependent on the initial ref-
erence position, it is possible to continuously and auto-
matically adjust the position of the mounting/demounting
device, so that in cooperation with the manual adjustment
of the position of the mounting/demounting device in the
first direction, a tyre is mounted on a rim or demounted
from a rim.
[0019] According to the method the position of the
mounting/demounting device with respect to the second
direction is additionally adjusted with respect to said first
direction. According to this embodiment, the position of
a mounting/demounting device is continuously and au-
tomatically adjusted with respect to the second direction
in dependence on the initial reference position and de-
pendent on the actual position which is continuously de-
tected and thus dependent on how the position of the
mounting/demounting device is adjusted with respect to
the first direction. Thus, for example, an operator could
simply command the vertical position ofthe mounting/de-
mounting device via for example a joystick, whereas the
horizontal position of the mounting/demounting device is
automatically adjusted. Thus, when starting from the in-
itial reference position, which is proximal to an edge of
the wheel rim, the operator may move the joystick to
move the mounting/demounting device downwards to
push the tyre bead, and at the same time, the horizontal
position of the mounting/demounting device is adjusted,
so that the tool moves around the wheel rim edge to move
into the rim channel and touch the tyre bead to pull it off
the rim. The operator does not need to pay attention to
the horizontal position of the mounting/demounting de-
vice and can fully concentrate on the vertical position.
Therefore, the control of a tyre mounting/demounting ma-
chine is very simple and easy to operate.
[0020] Furthermore, it is preferred that the determined
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initial reference position is stored in a storing device. By
storing the determined initial reference position in a stor-
ing device, the initial reference position may be used for
adjusting the position ofthe mounting/demounting device
of the operating step, so that the mounting/demounting
device is again positioned at the initial reference position.
Furthermore, a specific tool or specific first and second
tool of the mounting/demounting device may be posi-
tioned subsequently at the initial reference position to
carry out different operation steps.
[0021] The step of continuously and automatically ad-
justing the position of the mounting/demounting device
is carried out by means of a control unit. Such a control
unit may be part of the mounting/demounting machine.
Such a control unit may comprise a microcontroller or
any other computer means and may be connected to
pneumatical or hydraulical actuators of a tyre mount-
ing/demounting machine or the mounting/demounting
device. The controller may comprise software means
which are programmed so that, when carried out, a tyre
mounting/demounting machine comprising a mount-
ing/demounting device ofthe above-mentioned type car-
ries out the steps of the inventive method according to
this invention. The software means enable the automatic
positioning of the tool, in dependence of the initial refer-
ence position and the first direction. The wheel support
is kept fixed and the movement is confined to the mount-
ing/demounting tool. The mounting/demounting device
is continuously and automatically adjusted to the second
direction according to a specific, preloaded tool move-
ment profile that is stored in the control unit. Such a
preloaded tool movement profile may comprise for each
value (e.g. in terms of x or y position) of the mounting/de-
mounting device in said first position a corresponding
value for the second position. Thus, as an example for
each axial position of the mounting/demounting device
relative to the initial reference position and with respect
to the rotational axis of the wheel, the preloaded tool
movement profile provides a corresponding radial posi-
tion for the mounting/demounting device, wherein the ax-
ial and radial position is measured with respect to the
rotational axis of the wheel. The position of the mount-
ing/demounting device is continuously and automatically
adjusted, with respect to the radial position in this exam-
ple, in dependence on the initial reference position and
the axial position. Preferably a plurality of such profiles
is provided for the control unit. The profile or profiles may
be prestored in the machine or obtainable upon request
from a remote server. Each profile preferably relates to
a different wheel/tyre combination. Such an embodiment
enables even more accurate placement of the mount-
ing/demounting device. The operator may choose such
a wheel/tyre combination on a menu of a display device
and the controller may load the corresponding profile
from a memory device or a remote server.
[0022] Moreover, it is preferred that the initial reference
position for the mounting/demounting device is deter-
mined through a mechanical feeler arm. Such a feeler

arm can be mounted proximal to an operating portion of
the mounting/demounting device and come in contact
with eitherthe tyre or the rim for determining the position.
The mounting/demounting device may be moved man-
ually to the initial reference position and when the feeler
arm contacts the rim edge, the initial reference position
is stored in the storing means, as described above.
[0023] Alternatively, the initial reference position for
the mounting/demounting device is determined through
optical means. Such optical means may include a laser
scanner, which screens the rim and tyre and determines
the initial reference position. In such a case, the mount-
ing/demounting device may be automatically moved to
the initial reference position. For example, suitable opti-
cal means are disclosed in EP 1 515 129 A1 and a method
for determining the position is disclosed in EP 2 110 170
B1.
[0024] In a further alternative, the initial reference po-
sition for the mounting/demounting device is manually
selected by an operator. This can be done in that the
operator moves the mounting/demounting device man-
ually to the position, or the operator obtains predeter-
mined and pre-memorized values, which are present in
a memory device and represent specific rim tyre combi-
nations, which are known in the art. The operator may
choose such a wheel tyre combination on a menu of a
display device and the controller may load the corre-
sponding initial reference position from such memory de-
vice and automatically move the mounting/demounting
device to the initial reference position.
[0025] According to a further development, the mount-
ing/demounting device comprises a bead breaker. Pref-
erably, the mounting/demounting device comprises two
bead breakers, one for the upper bead and one for the
lower bead, with respect to a wheel mounting horizontal
position at the tyre mounting/demounting machine.
[0026] In a further preferred embodiment, the mount-
ing/demounting device comprises a first mounting/de-
mounting tool unit, comprising a tool carrier arm having
a center line and a first as well as a second end, and a
mounting/demounting tool having a first as well as a sec-
ond end, and a hook arranged in the region of the second
end, and being pivotally mounted to the tool carrier arm
in the region of its first end, wherein means for reversibly
urging the mounting/demounting tool in a resting operat-
ing position and for positioning the mounting/demounting
tool in said resting operating position are provided.
[0027] It has to be noted that the tool carrier arm may
have any suitable design. In an advantageous embodi-
ment, the tool carrier arm has at least a longitudinal ex-
tension. This longitudinal extension enables the tool car-
rier arm to bridge a possible distance between the sup-
port of the tool carrier arm on a respective tyre mount-
ing/demounting machine and the support for a wheel to
be treated.
[0028] Moreover, due to the fact that the mounting/de-
mounting tool of the first mounting/demounting tool unit
is reversibly urged in a resting/operating position by the
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means for reversibly urging the mounting/demounting
tool in a resting/operating position and for positioning the
mounting/demounting tool in said resting/operating po-
sition, a very effective, but simple construction for the
first mounting/demounting tool unit as well as a simple
control for the tool can be reached. Due to the fact that
the mounting/demounting tool is held in position by the
means for reversibly urging the mounting/demounting
tool in a resting/operating position and for positioning the
mounting/demounting tool in said resting/operating po-
sition, there is no need to position the tool at a specific
location like it is necessary for the dissembling tool of EP
2 692 553 A1. In case that a moment acts on the tool
which would causes a pivot movement of the tool in the
direction to the tyre or rim, respectively, the means for
reversibly urging the mounting/demounting tool in a rest-
ing/operating position and for positioning the mount-
ing/demounting tool in said resting/operating position
avoid a rotation movement in this direction. On the other
hand, a rotation movement in the other direction, i.e. in
the direction toward the tool carrier arm, can still be car-
ried out so that the tool can grip the tyre bead as soon
as the tool has passed the tyre bead during its movement
toward the center plane of the rim. The pushing force
being necessary for removing the tyre bead from the rim
edge is established by the means for reversibly urging
the mounting/demounting tool in a resting/operating po-
sition and for positioning the mounting/demounting tool
in said resting/operating position by which the mount-
ing/demounting tool is held in the resting/operating posi-
tion and secured against rotational movement in a direc-
tion contrary to the moving direction towards the tyre/rim.
When the tool carrier arm is further moved in the direction
parallel to the rotational axis of the tyre, then the mount-
ing/demounting tool can be pivoted in the direction to the
tool carrier arm so that any damage of the rim edge can
be avoided, and the hook of the mounting/demounting
tool is able to grip the tyre bead after the tool has passed
the tyre bead. Furthermore, due to the support of the
mounting/demounting tool restricting its rotational move-
ment in the resting/operating position, the mounting/de-
mounting tool can also be used during a mounting oper-
ation for urging the tyre bead below the rim edge of a rim.
[0029] It has to be noted that means for reversibly urg-
ing the mounting/demounting tool in a resting/operating
position and for positioning the mounting/demounting
tool in said resting/operating position can be designed in
different embodiments. For example, the means for re-
versibly urging the mounting/demounting tool in a rest-
ing/operating position and for positioning the mount-
ing/demounting tool in said resting/operating position can
be designed as tensioning and portioning means. In the
following, various designs are explained in greater detail.
[0030] Furthermore, it has to be noted that the design
is independent from the orientation of the rim from which
a tyre is to be demounted or to which a tyre is to be
mounted, i.e. the rim can be clamped to a shaft of a wheel
support such that the center plane of the rim is arranged

horizontally or vertically or any other orientation between
a horizontal and a vertical plane, respectively.
[0031] The means for reversibly urging the mount-
ing/demounting tool in a resting/operating position and
for positioning the mounting/demounting tool in said rest-
ing/operating position can in principle be designed in two
different ways: The functionality of the means for revers-
ibly urging the mounting/demounting tool in a resting/op-
erating position and for positioning the mounting/de-
mounting tool in said resting/operating position can be
combined in one type of machine element or machine
part, respectively. For example, a tensioning element can
be provided which holds the mounting/demounting tool
in the resting/operating position, If, for example, the ten-
sioning element is a spiral wound tension spring, the rest-
ing/operating position is defined by this spiral wound ten-
sion spring in its fully compressed state. Due to this, a
rotation movement of the mounting/demounting tool in a
direction toward the rim is avoided. However, a rotation
movement in the other direction, i.e. in the direction to-
ward the tool carrier arm is still possible. When the ten-
sioning element is tensioned during the rotating move-
ment of the mounting/demounting tool for gripping the
tyre bead, the mounting/demounting tool moves back in
the resting/operating position by the means for reversibly
urging the mounting/demounting tool in a resting/operat-
ing position and for positioning the mounting/demounting
tool in said resting/operating position after the tyre bead
has been demounted from the rim.
[0032] The tensioning element can have a first and a
second end, wherein the first end is attached to the tool
carrier arm and the second end is attached to the mount-
ing/demounting tool. This allows a very compact design
of the first mounting/demounting tool unit.
[0033] It has to be noted that in case that the function-
ality of tensioning and positioning of the means for re-
versibly urging the mounting/demounting tool in a rest-
ing/operating position and for positioning the mount-
ing/demounting tool in said resting/operating position is
combined in one type of machine element, it is in principle
possible that several machine elements of the same type
can be provided. For example, several tensioning ele-
ments can be provided as the means in order to fulfil the
tensioning and positioning functionality.
[0034] In a second principle way, the functionality of
tensioning and positioning of the means for reversibly
urging the mounting/demounting tool in a resting/operat-
ing position and for positioning the mounting/demounting
tool in said resting/operating position can be split in at
least two types of machine elements. In other words,
there can be provided a first machine element for the
tensioning functionality of the means for reversibly urging
the mounting/demounting tool in a resting/operating po-
sition and for positioning the mounting/demounting tool
in said resting/operating position, and a second type of
machine element for carrying out the positioning func-
tionality of the means for reversibly urging the mount-
ing/demounting tool in a resting/operating position and
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for positioning the mounting/demounting tool in said rest-
ing/operating position. In a preferred embodiment for this
principle way, the means for reversibly urging the mount-
ing/demounting tool in a resting/operating position and
for positioning the mounting/demounting tool in said rest-
ing/operating position include positioning elements
which are provided at the tool carrier arm and the mount-
ing/demounting tool, and a tensioning element which is
attached to the tool carrier arm and the mounting/de-
mounting tool.
[0035] In this configuration, the positioning elements
determine the resting/operation position of the mount-
ing/demounting tool, and secure the mounting/demount-
ing tool against further rotation. For carrying out the ten-
sioning functionality, at least one tensioning element as
a part of the means for reversibly urging the mounting/de-
mounting tool in a resting/operating position and for po-
sitioning the mounting/demounting tool in said rest-
ing/operating position can be provided. The tensioning
element, in the resting/operating position, necessarily
has to be in its relaxed state, for not providing additional
tension to the mounting/demounting tool. Alternatively,
an elastic tensioning element may comprise means for
restricting further compression, like a sleeve covering
said elastic element, or a suitable bolt. It has further to
be noted that the tensioning element may not necessarily
be an elastic element. The tensioning function may also
be executed by other elements, like a counter weight
which is coupled to the mounting/demounting tool for urg-
ing the mounting/demounting tool in the resting/operating
position.
[0036] According to a further embodiment of the first
mounting/demounting tool unit, the tool carrier arm may
be provided with a tool support surface as a first posi-
tioning element, and the mounting/demounting tool may
have a counter-support surface as a second positioning
element in the region of its first end, wherein the tool
support surface and the counter-support surface form
the positioning elements such that, in the resting/operat-
ing position, the counter-support surface of the mount-
ing/demounting tool is in engagement with the tool sup-
port surface of the tool carrier arm. Additionally, the po-
sitioning elements of this embodiment also restrict the
rotation of the tool, particularly, secure the mounting/de-
mounting tool in the resting/operating position against
further rotation in a direction contrary to the moving di-
rection of the tool towards the tyre/rim.
[0037] In this very effective, but simple construction for
the first mounting/demounting tool unit, the pushing force
being necessary for removing the tyre bead from the rim
edge is established by the counter-support surface of the
mounting/demounting tool which is an engagement with
the tool support surface of the tool carrier arm when in
the resting position, and which also forms an operating
position of the mounting/demounting tool.
[0038] For the pivoting movement, it is advantageous
that the tool carrier arm includes at its second end a pivot
axis the center line of which extends vertically to the cent-

er line of the tool carrier arm and around which the mount-
ing/demounting tool can reversibly pivot. In principle, it
is also possible that the mounting/demounting tool is pro-
vided with a shaft which is rotatably seated in the tool
carrier arm. The shaft has then the same orientation as
the pivot axis mentioned previously.
[0039] According to a further preferred arrangement,
the second end of the tool carrier arm is provided with a
fork or clevis, respectively, having a first as well as a
second tine or prong, respectively, and a fork base con-
necting the tines, wherein the mounting/demounting tool
is at least partially arranged pivotally in the space defined
by the tines and the fork base. The tines as well as the
fork base define a space being open in the direction of
the second end of the tool carrier arm and in a direction
extending vertically thereto. This design allows a com-
pact construction of the first mounting/demounting tool
unit. Although the mounting/demounting tool is guided
by the pivot axis during its pivoting movement at least
one of the surfaces of the tines facing to each other, can
be used as an additional guiding means for guiding the
mounting/demounting tool during its pivoting movement.
[0040] Additionally or independent from the foregoing,
the mounting/demounting tool can be provided at its first
end with a fork or clevis, respectively, with two tines or
prongs, respectively, wherein the prongs of this clevis
can be formed by projections being part of the mount-
ing/demounting tool. The prongs of the clevis of the
mounting/demounting tool can be arranged such that
they define a second space being open in the direction
of the first end of the mounting/demounting tool and in a
direction which extends vertically when the tool carrier
arm and the mounting/demounting tool are mounted to
each other. Thus, both pairs of tines or prongs of the
mounting/demounting tool and the tool carrier arm over-
lap each other for some extent so that the two forks or
clevis, respectively, defined by the pair of tines of tool
carrier arm and by the pair of projections of mounting/de-
mounting tool interlock or mesh with each other.
[0041] For further supporting the compact design of
the first mounting/demounting tool unit, it is preferred that
the counter-support surface of the tool carrier arm is ar-
ranged in the region of the fork base. In particular, the
counter-support surface of the tool carrier arm can extend
from the edge of the fork base in the direction of the first
end of the tool carrier arm.
[0042] For providing in an easy way the counter-sup-
port surface of the mounting/demounting tool, it is of ad-
vantage when the mounting/demounting tool has at its
first end at least one projection at which its counter-sup-
port surface is arranged such that it faces towards the
tool support surface of the tool carrier arm when both
components are assembled to each other. Thereby, the
tool support surface can be designed such that a rela-
tively large engagement area is defined between the
counter-support surface of the mounting/demounting tool
and the tool support surface of the tool carrier arm.
[0043] Additionally or independently from the forego-
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ing, a second projection can be provided at the mount-
ing/demounting tool in the region of its firstend such that
this projection will come in contact with the tool carrier
arm on the opposed side of the tool support surface. This
projection can be used as an abutment for the pivoting
movement of the mounting/demounting tool starting from
its resting/operating position.
[0044] In order to avoid a possible damage of the rim
edge of the wheel, it is of advantage when the second
end of the mounting/demounting tool is part of an exten-
sion of the mounting/demounting tool in the form of an
at least slightly curved finger the tip of which is directed
at least substantially in the facing direction of the counter-
support surface of the mounting/demounting tool. In case
that the mounting/demounting tool pivots from its rest-
ing/operating position in the direction of its second end
or the finger tip, respectively, this design allows a passing
of the second end of the mounting/demounting tool at
the rim edge without the risk of any damage of said rim
edge.
[0045] Additionally or independent from the foregoing,
it is of advantage when the mounting/demounting tool is
provided at its second end with at least one auxiliary guid-
ing surface having a flat design facing away from the tool
arm, i.e. in the direction of the wheel to be operated. This
flat auxiliary guiding surface can slightly pass along the
rim edge without producing a high contact pressure be-
tween the mounting/demounting tool and the rim edge in
case that the mounting/demounting tool comes accident-
ly or willingly in contact with the rim edge of the wheel to
be operated. As already stated above, one of the advan-
tages of the present embodiment lies in the fact that there
is a need for a precise positioning of the tool when the
tool contacts the tyre for the demounting process. Due
to the auxiliary guiding surface, a contact of the tool with
the tyre close to the rim edge is possible without the risk
of damaging the rim.
[0046] In a preferred embodiment, the second end of
the mounting/demounting tool has a step-shaped design.
Thereby, the step-shaped design can be provided on the
one side of the mounting/demounting tool facing towards
the wheel to be operated and/or on the side ofthe mount-
ing/demounting tool facing in the direction to the tool car-
rier arm.
[0047] For having a safe grip of the hook, it is of ad-
vantage when the hook faces towards the tool carrier
arm and the hook opening in the direction to the center
line of the tool carrier arm. This step-shaped design al-
lows the tool to pass smoothly by a preferably superim-
posed rotational and longitudinal movement to the rim
edge when it is moved deeper inside the tyre to grip the
tyre bead.
[0048] Furthermore, it is preferred that the mount-
ing/demounting device comprises a second mount-
ing/demounting tool unit, comprising: a carrier unit having
a first as well as a second end and being provided with
first support means for receiving a bead breaker tool and
second support means for receiving a mounting support

tool, a bead breaker tool for loosening the tyre bead from
the rim edge of a wheel, having a first as well as a second
end, the first end is provided with at least one bead break-
er tool element and the second end is adapted to be
mounted to the carrier unit via the first support means,
and a mounting support tool for supporting the mounting
of at least one tyre bead of a tyre to be mounted on a
rim, the mounting support tool having a first as well as a
second end, the first end is provided with at least one
mounting support tool element and the second end is
adapted to be mounted to the carrier unit via the second
support means, wherein the shape of the bead breaker
tool element and the shape of the mounting support tool
are at least partially congruent to each other.
[0049] A second mounting/demounting tool unit ac-
cording to this embodiment thereby enables to provide
both, a bead breaker and a mounting support tool, on the
same tool carrier arm. Thus, no additional tool carrier
arm for the bead breaker is necessary, whereby the de-
sign and control amountof the mounting/demounting ma-
chine is reduced. Additionally, the least partially congru-
ent shapes of the bead breaker tool element and the
mounting support tool and/or the mounting support tool
element provide sufficient supporting contact between
the bead breaker tool element and the mounting support
tool for preventing unintentional vertical or lateral move-
ment during the mounting process. In an advantageous
configuration, the mounting support tool in the region of
its first end has a shape that is at least partially congruent
to the shape of the bead breaker tool element.
[0050] In this arrangement, the support of the mounting
support tool and/or its tool element by the bead breaker
tool element is provided close to the first end of the mount-
ing support tool, where the mounting support tool element
is arranged. Thereby, unintentional movement of the
mounting support tool element, e.g. caused by bending
of the mounting support tool, may be omitted.
[0051] In a preferred embodiment of the second
mounting/demounting tool unit, the mounting support tool
is pivotally attached to the second support means of the
carrier unit with its second end, for being reversibly piv-
oted between an inoperative position and an operative
position.
[0052] The pivot movement is a non-complex move-
ment and can be executed manually or automatically with
a simple mechanism, whereby the control effort may be
reduced.
[0053] For further reducing the control effort, e.g. by
omitting an additional drive, the bead breaker tool may
be fixedly attached to the first support means of the carrier
unit in its operative position. Naturally, the bead breaker
tool may also be removably attached to the first support
means of the carrier unit. In this case, the bead breaker
tool is in its operative position when mounted to the carrier
arm unit, and in its inoperative position when removed
from the carrier arm unit.
[0054] In an alternative embodiment, the bead breaker
tool has an operative position and an inoperative position,
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and wherein the bead breaker tool is pivotally attached
to the first support means ofthe carrier unit with its second
end, for being reversibly pivoted between the inoperative
position and the operative position.
[0055] The mounting support tool may have any suit-
able shape and may be realized in various designs. In
an advantageous configuration, the mounting support
tool has an operative position for supporting the mounting
of a tyre bead and wherein the mounting support tool has
in the region of its first end an engagement portion for
being adapted to come at least partially into engagement
with the bead breaker tool element when in its operative
position. The specific shape of the engagement portion
ofthe mounting support tool enables sufficient supporting
contact between the mounting support tool and the bead
breaker tool during the mounting process, prevents un-
intentional. e.g. lateral or vertically downward movement
of the mounting support tool, and secures the mounting
support tool in its operative position.
[0056] The engagement portion of the mounting sup-
port tool may have anysuitable shape, which e.g. at least
partially matches the shape of the bead breaker tool el-
ement. it is preferred that the bead breaker tool element
has a conical shape, like a complete cone having a tip
end or a truncated cone with a planar top surface, and
the engagement portion of the mounting support tool has
an at least approximately circular shape adapted to be
engaged by the bead breaker tool element when the
mounting support tool is in its operative position.
[0057] In case that the bead breaker tool element is of
a conical shape, the engagement portion ofthe mounting
support tool may have an at least approximately ring-
shape which is engaged by the bead breaker tool element
when the mounting supporttool is in its operative position.
A ring-shaped engagement portion enables a correct po-
sitioning on and a secure engagement of the mounting
support tool by the bead breaker tool element.
[0058] The engagement portion may also have any
other suitable shape which may be engaged by the bead
breaker tool element, like a conical cap, or any suitable
opening into which the bead breaker tool element may
engage, like a rectangular or triangular opening. Natu-
rally, in case that the bead breaker tool element has a
shape different from the conical shape, like a cylindrical
shape, also the engagement portion may have a non-
conical shape at least partially matching the shape of the
bead breaker tool element.
[0059] The pivot movement of the mounting support
tool between an inoperative or resting position and an
operative position enables a correct and easy positioning
of the mounting support tool in the operative position. In
this position, the engagement portion of the mounting
support tool is supported by the bead breaker tool ele-
ment, whereby unintentional vertical or lateral movement
during the mounting process may be omitted.
[0060] For enabling the mounting of at least one of the
tyre beads to the rim, and for preventing the tyre bead
from being damaged, in a preferred configuration, the

mounting support tool element has a guiding surface for
guiding the at least one tyre bead of a tyre to be mounted
on a rim.
[0061] In a specific embodiment of the second mount-
ing/demounting tool unit, the mounting support tool ele-
ment is at least approximately hook-shaped, and the
guiding surface is arranged at the innerside of the hook-
shaped mounting support tool element facing in the di-
rection of the second end of the carrier unit. It has to be
understood that the inner surface of the hook-shaped
mounting support tool element faces away from the rim
and towards the tyre to be mounted on the rim. A hook-
shaped mounting support tool element enables a secure
engagement and guidance of the lyre bead during the
mounting process.
[0062] According to a further preferred embodiment of
the second tyre mounting/demounting tool unit, the car-
rier unit comprises an adapter portion adapted to be
mounted to a tool carrier arm of a tyre mounting/demount-
ing machine, in particular to an already existing tool car-
rier arm.
[0063] Said adapter unit allows an easy and secure
positioning of the second tyre mounting/demounting tool
unit to the tool carrier arm of different tyre mounting and
demounting machines. This means that the second tyre
mounting/demounting tool unit may be provided as an
accessory or upgrade assembly for existing tyre mount-
ing machines.
[0064] According to an alternative embodiment, the
carrier unit may be a part of a tool carrier arm of a tyre
mounting/demounting machine. In this configuration, the
control unit ofthe specifictyre mounting/demounting ma-
chine may be adapted to the specific embodiment of the
second mounting/demounting tool unit.
[0065] There may be provided a mounting support tool
for supporting the mounting of at least one tyre bead of
a tyre to be mounted on a rim. The mounting support tool
has a first as well as a second end, the first end is provided
with a mounting support tool element and the second end
is adapted to be mounted to the tool carrier arm, partic-
ularly to the lower bead breaker arm of an existing tyre
mounting/demounting machine. In this configuration, the
mounting support tool may be provided as an upgrade
part for being mounted to a tool carrier arm of an existing
tyre mounting/demounting machine.
[0066] Further advantages and embodiments of the
present invention will be described in the following to-
gether with the drawings listed below. The expression
"left", "right", "below" and "above" used in the following
description, are referred to the drawings in an alignment
such that the reference numbers and the notation of the
figures used, can be read in normal.
[0067] In the drawings:

Fig. 1 is a schematic view of a first embodiment of a
first mounting/demounting unit, shown in the
resting/operating position;

Fig. 2 is a schematic view of a second embodiment
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of a first mounting/demounting unit, shown in
the resting/operating position;

Fig. 3 is a further schematic view ofthe embodiment
of the first mounting/demounting unit of Fig. 2,
shown from the opposite side referred to Fig.
1 and in an intermediate position;

Fig. 4 is a schematic view of a tyre mounting/de-
mounting machine;

Fig. 5 is a schematic view of an embodiment of a
second mounting/demounting tool unit, with a
mounting support tool in the inoperative posi-
tion;

Fig. 6 is a schematic view of the embodiment of the
second mounting/demounting tool unit of Fig.
5, with the mounting support tool in the oper-
ative position;

Fig. 7 is a detailed view of the mounting support tool
element of the mounting support tool in the
operative position;

Fig. 8 is a schematicview of a first step of a demount-
ing procedure,

Fig. 9 shows a second step of a demounting proce-
dure,

Fig. 10 shows a third step of a demounting procedure,
Fig. 11 shows a fourth step of a demounting proce-

dure,
Fig. 12 shows a first step of a tyre mounting proce-

dure,
Fig. 13 shows a second step of a tyre mounting pro-

cedure,
Fig. 14 shows a third step of a tyre mounting proce-

dure, and
Fig. 15 shows a fourth step of a tyre mounting proce-

dure.

[0068] The first embodiment of a first mounting/de-
mounting tool unit U1 shown in Fig. 1 includes as main
components a tool carrier arm 10, a mounting/demount-
ing tool 40 and means 70 for reversibly urging mount-
ing/demounting tool 40 in a resting/operating position and
for positioning mounting/demounting tool 40 in said rest-
ing/operating position. As it can be seen from Fig. 1, lon-
gitudinally extending tool carrier arm 10 is arranged with
its center line TM in a horizontal orientation. However, it
is also possible that tool carrier arm 10 is provided such
that its center line TM is vertically oriented or in an angle
between a horizontal and vertical orientation or plane,
respectively.
[0069] Tool carrier arm 10 according to Fig. 1 is made
preferably from steel and has a rectangular- or square-
shaped cross-section with a first end 10a and a second
end 10b. With its first end 10a, tool carrier arm 10 can
be mounted to a drive unit (not shown) for being adapted
to be movable back and forth in a direction parallel to the
orientation of its center line TM. At second end 10b, tool
carrier arm 10 is provided with a fork 12 including a first
tine 12a as well as a second tine 12b and a fork base
12c. Tines 12a, 12b are arranged at tool carrier arm 10

such that they extend parallel to each other and define
together with fork base 12c a first space 14 being open
in the upward and downward direction, referred to Fig.
1. Moreover, a pivot axis 16 is fixed in both tines 12a,
12b such that the center line of pivot axis 16 extends
vertically to the center line TM of tool carrier arm 10. As
it can be seen from Fig. 1, pivot axis 16 is arranged at
least substantially in the longitudinally extending center
lines of respective side surfaces 10c, 10d of tool carrier
arm 10 and close to second end 10b of tool carrier arm 10.
[0070] It is preferred that for continuously detecting the
position of the tool, a sensor is arranged in the area of
the pivot axis 16 for measuring a rotational position. The
sensor may be connected to a control unit of the tyre
mounting/demounting machine M (cf. Fig. 4 below).
[0071] Mounting/demounting tool 40 includes a tool
body 42 with a first end 42a facing in the direction of first
end 10a of tool carrier arm 10, and a second end 42b
facing in the opposite direction to its first end 42a, i.e. in
the direction of second end 10b of tool carrier arm 10.
Tool body 42 is preferably made from steel and has a
rectangular cross-section. Tool body 42 is rotatably at-
tached to pivot axis 16.
[0072] Between tool body 42 and its second end 42b,
an extension 52 is provided in the form of an at least
slightly curved finger the tip of which forms second end
42b and is directed at least substantially in the facing
direction of fork base 12c of fork 12. As it can be seen in
Fig. 1, extension 52 has on its side opposite to first end
42a of tool body 42 an outer step-shaped contour with
two steps 52a, 52b. The plane between second end 42b
and first step 52a of extension 52 forms a first guiding
surface 54 whereas second step 52b forms a second
auxiliary guiding surface 55. On opposite side of second
auxiliary guiding surface 55, a hook 56 is provided such
that the hook opening 56a is directed upwardly.
[0073] According to the first embodiment, means 70
for reversibly urging mounting/demounting tool 40 in a
resting/operating position and for positioning mount-
ing/demounting tool 40 in said resting/operating position,
which will further also be referred to as tensioning and
positioning means 70, are formed by a tension spring in
form of a coil spring 72 or a spiral wounded tension spring.
Coil spring 72 has a first end 72a and a second end 70b.
First end 72a of coil spring 72 is attached to a first holding
element 80 extending from tool carrier arm 10 whereas
second end 72b is attached to a second holding element
82 extending from tool body 42 of mounting/demounting
tool 40. As shown in Fig. 1, tensioning and positioning
means 70 urges mounting/demounting tool 40 in the rest-
ing/operating position. In the resting/operating position,
tensioning element 72 is in its maximum compressed
state as well as first and second ends 72a, 72b of coil
spring 72 are in closed contact with holding elements 80,
82 such that further rotation of mounting/demounting tool
40 in counter-clockwise direction, as seen in Fig. 1, is
prevented. This resting position is simultaneously an op-
erating position such that second end 42b of tool body
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42 or finger tip of extension 52, respectively, can be
brought in contact with a tyre bead of a tyre to be de-
mounted from a rim of a vehicle wheel in the area of the
rim edge and to urge said tyre bead out of the rim edge
of said wheel rim during a demounting operation. Due to
the firm contact between the loops of coil spring 72 which
is in its maximum compressed state, a push force can
be applied to push the tyre bead out of the rim edge. It
has to be noted that coil spring 72 in its maximum com-
pressed state in this configuration is also in its maximum
relaxed state, in order not to apply any additional force
to mounting/demounting tool 40, which would cause fur-
ther rotation of mounting/demounting tool 40.
[0074] During the further demounting operation,
mounting/demounting tool 40 can carry out a pivoting
movement in the clockwise direction and in a counter-
clockwise direction, such that first auxiliary guiding sur-
face 54 is substantially oriented in a vertical direction.
Thereby, extension 52, and in particular hook 56, can
pass the tyre bead of tyre T already separated from the
rim edge of the wheel rim and hook 56 can grip the inner
side of the tyre bead. Afterwards, the first mounting/de-
mounting unit U1 can be moved upwardly, referred to
Fig. 1, and can draw the tyre bead gripped by hook 56
out of the rim of wheel W. Any forces acting on mount-
ing/demounting tool 40 can be balanced by tension ele-
ment 72 of tensioning and positioning means 70 so that
there is a firm contact between hook 56 and the tyre bead.
Moreover, the step-shaped contour of extension 52, in
particular first and second auxiliary guiding surfaces 54,
55 and step surfaces 52a, 52b, can come in contact with
the rim edge and avoid thereby any damaging of said rim
edge due to their plane design. After the tyre bead has
been drawn out of the rim and has been detached from
hook 56, mounting/demounting tool 40 returns back in
its resting/operating position shown in Fig. 1.
[0075] A second embodiment of the first mounting/de-
mounting tool unit U1 shown in Figs. 2 and 3, includes
as main components again a tool carrier arm 10, a mount-
ing/demounting tool 40 and means 70 for reversibly urg-
ing mounting/demounting tool 40 in a resting/operating
position and for positioning mounting/demounting tool 40
in said resting/operating position or tensioning and posi-
tioning means 70, respectively. As it can be seen from
Figs. 2 and 3, longitudinally extending tool carrier arm 10
is arranged with its center line TM in a horizontal orien-
tation. However, it is also possible that tool carrier arm
10 is provided such that its center line TM is vertically
oriented or in an angle between a horizontal and vertical
orientation or plane, respectively.
[0076] With regard to the first embodiment of the first
mounting/demounting tool unit U1 according to Fig. 1 and
second embodiment of the first mounting/demounting
tool unit U1 according to Figs. 2 and 3, it has to be noted
that identical elements of these embodiments are pro-
vided with identical reference signs.
[0077] Tool carrier arm 10 made preferably from steel,
has a rectangular- or square-shaped cross-section with

a first end 10a and a second end 10b. With its first end
10a, tool carrier arm 10 can be mounted to a drive unit
(not shown) for being adapted to be movable back and
forth in a direction parallel to the orientation of its center
line TM. At second end 10b, tool carrier arm 10 is provided
with a fork 12 including a first tine 12a (cf. Fig. 2) and a
second tine 12b (cf. Fig. 3) and a fork base 12c. Tines
12a, 12b are arranged at tool carrier arm 10 such that
they extend parallel to each other and define together
with fork base 12c a first space 14 being open in the
upward and downward direction, referred to Figs. 2 and
3. Moreover, a pivot axis 16 is fixed in both tines 12a,
12b such that the center line of pivot axis 16 extends
vertically to the center line TM of tool carrier arm 10. As
it can be seen from Figs. 2 and 3, pivot axis 16 is arranged
at least substantially in the longitudinally extending cent-
er lines of the respective side surfaces 10c, 10d of tool
carrier arm 10 and close to second end 10b of tool carrier
arm 10.
[0078] On the upper side 10e of tool carrier arm 10, a
tool support surface 18 (cf. Fig. 3) is provided which ex-
tends from the edge of fork base 12c in the direction to
first end 10a of tool carrier arm 10. Support surface 18
forms a first element of the tensioning and positioning
means 70 for fulfilling the positioning functionality. As it
can be seen in Figs. 2 and 3, tool support surface 18 is
formed by upper side 10e of tool carrier arm 10. It is in
principal possible that tool support surface 18 can also
be formed by a defined area of upper side 10e, for ex-
ample by a recession formed in upper side 10e of tool
carrier arm 10 in orderto hold mounting/demounting tool
40 in the resting/operating position in a defined manner.
[0079] Mounting/demounting tool 40 includes a tool
body 42 with a first end 42a facing in the direction of first
end 10a of tool carrier arm 10, and a second end 42b
facing in the opposite direction to its first end 42a, i.e. in
the direction of second end 10b of tool carrier arm 10.
Tool body 42 is preferably made from steel and has a
rectangular cross-section. Tool body 42 is rotatably at-
tached to pivot axis 16.
[0080] First end 42a of tool body 42 is part of two pro-
jections 44a, 44b which extend from tool body 42 to its
first end 42a. Both projections 44a, 44b define also a
clevis or fork, respectively, with two prongs wherein the
prongs of this clevis are formed by both projections 44a,
44b. Projections 44a, 44b are arranged such that they
define a second space 46 being open in the leftward and
the rightward direction, referred to Fig. 2. As it can be
seen in Figs. 2 and 3, both pairs of tines or prongs 12a,
12b; 44a, 44b overlap each other for some extent so that
the two forks or clevis, respectively, defined by the pair
of tines 12a, 12b of tool carrier arm 10 and by the pair of
projections 44a, 44b of mounting/demounting tool 40 in-
terlock or mesh with each other.
[0081] Upper projection 44a of tool body 42 comprises
a counter-support surface 48 facing to second projection
44b of tool body 42, and in particular to tool support sur-
face 18 of tool carrier arm 10. Counter-support surface
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48 forms another element of the tensioning and position-
ing means 70 for fulfilling the functionality of positioning
of the tensioning and positioning means 70. As it can be
seen from Figs. 2 and 3, counter-support surface 48 en-
closes an angle with upper lateral surface 42c of tool
body 42 (and the upper lateral surface of projection 44a),
in particular an acute angle. The amount of this angle
defines the resting/operating position of mounting/de-
mounting tool 40 and thus the orientation of an extension
being provided between tool body 42 and its second end
42b which is used for the demounting process. Between
counter-support surface 48 and tool body 42, a further
part surface not designated can be provided which ex-
tends at least partially parallel to the upper lateral surface
42c of tool body 42.
[0082] Second projection 44b is inversely designed to
first projection 44a. Thereby, the surface which corre-
sponds to counter support-surface 48, forms an abut-
ment surface 50 used for limiting the pivoting movement
of mounting/demounting tool 40 from the resting/operat-
ing position in the clockwise direction, referred to Fig. 2
(or the counter-clockwise direction if referred to Fig. 3).
[0083] Between tool body 42 and its second end 42b,
an extension 52 is provided, which has the same design
as the extension 52 of the first embodiment described
above in conjunction with Fig. 1.
[0084] For fulfilling the functionality of tensioning, ten-
sioning and positioning means 70 include a tension
spring in form of a coil spring or a spiral wounded tension
spring 72. Coil spring 72 has a first end 72a and a second
end 70b. First end 72a is attached to tool carrier arm 10
whereas second end 72b is attached to tool body 42 of
mounting/demounting tool 40. As it can be seen in Fig.
2, tension spring 72 urges mounting/demounting tool 40
in a position in which counter support surface 48 engages
tool support surface 18 so that mounting/demounting tool
40 is in a resting position. Here, in this resting/operating
position, tension spring 72 is still strained in contrast to
coil spring 72 of the first embodiment. This resting posi-
tion is simultaneously an operating position such that
second end 42b of tool body 42 or finger tip of extension
52, respectively, can be brought in contact with a tyre
bead of a tyre to be demounted from a rim of a vehicle
wheel in the area of the rim edge and to urge the tyre
bead out of the rim edge of said wheel rim during a de-
mounting operation. Due to the firm engagement be-
tween support surface 18 and counter-support surface
48, a push force can be applied to push the tyre bead
out of the rim edge. During the further demounting oper-
ation, mounting/demounting tool 40 can carry out a piv-
oting movement in the clockwise direction, referred to
Fig. 2 (and in a counter-clockwise direction, referred to
Fig. 3) such that first auxiliary guiding surface 54 is sub-
stantially oriented in a vertical direction (cf. Fig. 3). There-
by, extension 52 and in particular hook 56 can pass the
tyre bead of tyre T (cf. Fig. 4) already separated from the
rim edge of the wheel rim and hook 56 can grip the inner
side of the tyre bead. Afterwards, the first mounting/de-

mounting tool unit U1 can be moved upwardly, referred
to Figs. 2 and 3, and can draw the tyre bead griped by
hook 56 out of the rim of the wheel W. Any forces acting
on mounting/demounting tool 40 can be balanced by ten-
sioning and positioning means 70 so that there is a firm
contact between hook 56 and the tyre bead. Moreover,
the step-shaped contour of extension 52, in particular
first and second auxiliary guiding surfaces 54, 55 and
step surfaces 52a, 52b can come in contact with the rim
edge and avoid thereby any damaging of said rim edge
due to their plane design. After the tyre bead has been
drawn out of the rim and has been detached from hook
56, mounting/demounting tool 40 returns back in its rest-
ing/operating position shown in Fig. 2.
[0085] In a further alternative embodiment of mount-
ing/demounting tool 40 (not shown), extension 53 is
hook-shaped including guide surface 54 and hook 56. In
this embodiment, finger tip or second end 42b has been
omitted. Instead of fingertip 42b, hook-shaped extension
52 is provided with a protrusion extending downwardly
from the lower hook surface, and provides the same func-
tionality as disclosed in conjunction with finger tip 42b
and guide surface 54. Said protrusion may separately be
attached to hook-shaped extension 52, and may be
formed completely from plastic, in orderto avoid damages
on rim R. Naturally, said protrusion may also contain a
core-part of metal with a coating of plastic.
[0086] In Fig. 4, a tyre mounting/demounting machine
M is shown at which the first mounting/demounting tool
unit U1 is provided. It has to be understood that both first
mounting/demounting tool units may be used in mount-
ing/demounting machine M.
[0087] Mounting/demounting machine M includes a
machine base B and a wheel support WS with a shaft S
on which a rim of a wheel W from which a tyre T is to be
demounted orto which a tyre T is to be mounted, respec-
tively, can rotatably be clamped. Wheel support WS and
shaft S are arranged on machine base B such that center
line SM of shaft S and wheel support WS extends verti-
cally. The rim of wheel W clamped on shaft S, can be
arranged at the free end of shaft S such that its midplane
is horizontally oriented. In the casing of wheel support
WS, a drive device, like an electric motor, is arranged for
rotating shaft S and the rim of wheel W during the mount-
ing and demounting procedure.
[0088] Moreover, on base B, a tool support post P is
arranged such that center line PM of tool support post P
extends at least substantially parallel to center line SM
of wheel support WS and shaft S, respectively. Tool sup-
port post P has a horizontal distance to wheel support
WS and shaft S such that a complete wheel W, i.e. in-
cluding a rim R and a tyre T, can reversibly be mounted
on shaft S and can freely be rotated by the aforesaid
drive device without interference with support post P.
[0089] On tool support post P, first mounting/demount-
ing tool unit U1 is arranged such that tool carrier arm 10
extends at least substantially horizontal wherein, at sec-
ond end 10b of tool carrier arm 10, i.e. the free end of
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the cantilevered arranged tool carrier arm 10, mount-
ing/demounting tool 40 is provided. Tool carrier arm 10
can reversibly be moved along tool support post P by a
not shown drive device, like an electric motor or pneu-
matic or hydraulic cylinder/piston device, respectively.
Furthermore, tool carrier arm 10 can be coupled or can
include a further drive device, like an electric motor or
pneumatic or hydraulic cylinder/piston device, respec-
tively, for at least reversibly moving mounting/demount-
ing tool 40 in the horizontal direction. In principle, it is
also possible that at least mounting/demounting tool 40
(but also a part or the whole tool carrier arm 10) can
horizontally be moved by hand. Moreover, tool carrier
arm 10 can pivotally be arranged at tool support post P
such that tool carrierarm 10 can be pivoted in a horizontal
plane wherein this pivot movement can be carried out by
hand or by a drive device, respectively.
[0090] Mounting/demounting machine M includes ad-
ditionally an upper and a lower bead breaker tool device
90, 200 for releasing the bead of a tyre T from the rim
edge of a wheel rim. Both bead breaker tool devices 90,
200, include a bead breaker carrier arm 92, 100 extend-
ing at least substantially in the horizontal direction and
being mounted to tool support post P in a cantilevered
fashion. At the free ends of bead breaker carrier arms
92, 100, a bead breaker tool 94, 210 is rotatably mounted
via a bar (not designated) in form of a truncated cone
wherein the smaller diameter of the cone faces towards
tool support post P as it can be seen in Fig. 3.
[0091] Both bead breaker tool devices 90, 200 can re-
versibly and independently from each other be moved
along tool support post P by not shown drive devices,
like electric motors or pneumatic or hydraulic cylinder/pis-
ton devices, respectively, wherein one drive devices can
be provided for each of bead breaker tool devices 90,
200 or commonly for both devices 90, 200. Furthermore,
bead breaker tool devices 90, 200 can be coupled or can
include a further drive device, like an electric motor or
pneumatic or hydraulic cylinder/piston device, respec-
tively, for at least reversibly moving bead breaker tools
94, 210 in the horizontal direction. In principle, it is also
possible that at least bead breaker tools 94, 210 (but also
a part or the whole tool carrier arms 92, 100) can hori-
zontally be moved by hand. Moreover, bead breaker car-
rier arms 92, 100 can pivotally be arranged at tool support
post P such that both carrier arms 92, 100, or at least
one of them, can be pivoted in a horizontal plane wherein
this pivot movement can be carried out by hand or by a
drive device, respectively.
[0092] Lower bead breaker tool device 200 comprises
a mounting support tool 300 which can be pivoted around
a horizontally extending pivot axis 136, which may be the
hinge bolt of a respective hinge, being arranged on the
upper side of bead breaker carrier arm 100, from a resting
position shown in Figs. 4 and 5, in an operating position
which is shown in Fig. 6 and in which mounting support
tool 300 abuts closely on bead breaker tool 210. Pivot
axis 136 is arranged vertically to the center line of bead

breaker carrier arm 100 of lower bead breaker tool device
200.
[0093] With its lower end, mounting support tool 300
is pivotally arranged at pivot axis 136. At the opposite
end, mounting support tool 300 is provided with a hook-
shaped mounting support tool element 310 used for
drawing the tyre bead TB of a tyre T to be mounted to a
rim R of a wheel W, over the first rim edge RE, the upper
rim edge RE, in the direction to the lower rim edge RE
(cf. Fig. 7). For closely abutting to bead breaker tool 210,
mounting support tool 300 comprises between its lower
end and mounting support tool element 310 an eye ring
or ring-shaped portion the inner diameter of which cor-
responds at least substantially to the medium diameter
of the truncated cone of bead breaker tool 210. It has to
be noted that the eye ring must not be completely closed,
but can also be interrupted so that, for example, the trun-
cated cone of bead breaker tool 210 is only enclosed by
two-thirds of its outer diameter.
[0094] Mounting support tool 300 is used to assist the
mounting procedure of a tyre T to a rim of a wheel W.
For this purpose, mounting support tool 300 is pivoted
from its resting position shown in Figs. 4 and 5, to its
operating position shown in Fig. 5, in which it abuts close-
ly on bead breaker tool 210 of the lower bead breaker
tool device 200. Before or subsequently, tyre T to be
mounted, is placed on the rim R of wheel W such that at
least a part of the lower tyre bead TB has passed upper
rim edge RE of the wheel rim. Afterwards, bead breaker
tool device 200 is moved upwardly along support post P
and hook-shaped mounting support tool element 310 is
brought in contact with the lower bead TB of tyre T. Then,
bead breaker tool device 200 is moved downwardly,
wherein hook-shaped mounting support tool element310
draws lowertyre bead TB of tyre T downwardly, wherein
the passing of the remaining rest of the lower tyre bead
TB of tyre T can be assisted by pushing tools not shown,
or by upper bead breaker tool device 90 and/or by rotating
the rim R via shaft S. After the lower tyre bead TB has
been drawn in its lower position close to the lower rim
edge RE of wheel rim R, hook-shaped mounting support
tool element 310 is decoupled from said lower bead TB
and is pivoted in its resting position shown in Figs. 4 and 5.
[0095] Mounting support tool 300 according to the em-
bodiment of Fig. 4, may be mounted to a carrier arm 100
of a lower bead breaker tool device 200. Alternatively, a
second mounting/demounting tool unit U2 may be pro-
vided, which replaces a conventional lower bead breaker
tool device. An embodiment of such a second mount-
ing/demounting tool unit U2 is disclosed in conjunction
with Figs. 5 to 7.
[0096] Fig. 5 is a schematic view of an embodiment of
a second mounting/demounting tool unit U2, with a
mounting support tool 300 in the inoperative position.
[0097] The second mounting/demounting tool unit U2
comprises a carrier unit 100, a bead breaker tool 200 and
a mounting support tool 300. In Fig. 5, bead breaker tool
200 is in its operative position, whereas mounting support
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tool 300 is in its inoperative position.
[0098] As it can be seen in Fig. 5, carrier unit 100 has
an at least approximately horizontally arranged carrier
arm portion 110, which has a first or left end 112 and a
second or right end 114, and a straight mid portion 116.
Carrier arm portion 110, according to Fig. 5, has a rec-
tangular cross section including a top surface 118, which
can be made of steel.
[0099] On top surface 118 of carrier arm portion 110,
a second support means 130 for receiving mounting sup-
port tool 300 is provided. The support means 130, ac-
cording to this specific embodiment, is in the form of a
hinge having a first hinge portion 132 which is fixedly
attached to top surface 118 of carrier arm portion 110,
and a second hinge portion 134 mounted to mounting
support tool 300. First and second hinge portions 132,
134 of support means or hinge 130, are pivotally con-
nected to each other by a hinge bolt 136. Hinge 130 al-
lows a pivot movement of mounting support tool 300
about hinge bolt 136, which is at least approximately hor-
izontally arranged and which extends in a direction ap-
proximately rectangular to the longitudinal extension of
carrier arm portion 110 and vertical to a plane extending
through carrier arm portion 110.
[0100] Bead breaker tool 200 for loosening a tyre bead
TB from a rim edge RE of a wheel rim R has a first end
202 with a bead breaker tool element 210 in the form of
a truncated cone. Bead breaker tool element or truncated
cone 210 is preferably rotatable attached to first end 202
of bead breaker 200. Bead breaker tool 200 further has
a mid-portion 206 between its first and second ends 202,
204. Mid-portion 206 is curved such that the upper border
or edge of the outer surface of cone 210 is aligned at
least approximately in a horizontal plane, with its base
surface facing away from carrier arm portion 110, and its
top surface facing upwardly and towards carrier arm por-
tion 110, such that said upper border or edge comes in
contact with the tyre bead TB to be loosened.
[0101] Bead breaker tool 200 has a second end 204,
by means of which bead breaker tool 200 is mounted to
the first end 112 of carrier arm portion 110 of carrier unit
100. According to the embodiment of second mount-
ing/demounting tool unit U2 of Fig. 5, bead breaker tool
assembly 200 is detachably mounted to first end 112 of
carrier arm portion 210 by first support means 120 for
reversibly accommodating bead breaker tool 200, and
which comprise an insertion portion provided at second
end 204 of bead breaker tool 200, which is inserted into
a respective receiving portion provided on first end 112
of carrier arm portion 110 (both are not visible in Fig. 5).
Naturally, bead breaker tool 200 may also be fixedly at-
tached to the first end 112 of carrier arm portion 110 with
its second end 204, e.g. by welding or the like.
[0102] In a specific configuration of second mount-
ing/demounting tool unit U2, firstsupport means 120 may
also be realized by a hinge, wherein a first hinge member
is attached to first end 112 of carrier arm portion 110 and
a second hinge member is attached to second end 204

of bead breaker tool 200. Bead breaker tool 200 is then
pivotally attached to carrier arm portion 110, and may be
reversibly pivoted between the operative position and an
inoperative position.
[0103] Mounting support tool 300 has a first end 302,
a second end 304 and a mid-portion 306. Mounting sup-
port tool 300 is pivotally attached to tool carrier arm por-
tion 110 by its first end, at which second hinge portion
134 of hinge 130 is provided, which forms second support
means 130 for receiving or bearing mounting supporttool
300.
[0104] Second end 304 of mounting support tool 300
is formed by a mounting support tool element 310 which
in operation engages at least one tyre bead TB of a tyre
T to be mounted, for mounting said tyre bead TB to a rim
edge RE of a wheel rim R (as shown in Fig. 7). Mounting
support tool element 310 has a longitudinally extending
body of an at least approximately rectangular cross sec-
tion, with a first end 312 and a second end 314, and a
guiding surface 316 for guiding the at least one tyre bead
TB of the tyre T to be mounted on the rim R. Guiding
surface 316 is formed by the surface of mounting support
tool element 310, facing towards tool carrier arm portion
110, when mounting support tool 300 is in its inoperative
position, particularly, facing towards the second end 114
of carrier arm portion 110. Mounting support tool element
310 is attached to mid-portion 306 of mounting support
tool 300 by its second end 314.
[0105] Mid-portion 306 of mounting support tool 300
includes an at least approximately ring-shaped portion
320, which formsan engagement portion being arranged
close to or in the region of the second end 304 of mounting
support tool 300. The circular shape of ring-shaped por-
tion 320 is congruent to the shape of a plane through
truncated cone 210 of bead breaker tool 200 and parallel
to its base surface. The plane in which ring-shaped por-
tion 320 extends, or the plane of the ring, is at least ap-
proximately rectangular aligned to a plane extending ver-
tically through carrier arm portion 110. The size of ring-
shaped portion 320, and its opening, respectively, is se-
lected to match with the outer diameter of at least one
section of bead breaker tool element or truncated cone
210 of bead breaker 200. A rod-shaped portion 308 ex-
tends between ring-shaped portion 320 and second end
304 of mounting support tool 300, the length of which is
adapted to the distance between truncated cone 210 of
bead breaker 200 and the position of second support
means or hinge 130, such that ring-shaped portion 320
is supported by truncated cone 210 of bead breaker 200,
when in the operative position (cf. Fig. 6).
[0106] Mounting support tool 300 may be made of any
suitable material. It is preferred that mounting support
tool 300 is made of metal. In order to avoid damages of
tyre bead TB, mounting support tool element 310 may
additionally be provided with a coating, e.g. of plastic.
[0107] Further according to Fig. 5, right end 114 of car-
rier arm portion 110 is provided with an accommodation
portion 140 in the form of a blind hole having an approx-
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imately rectangular cross-section. Accommodation por-
tion 140 extends from the outer end of second end 114
of carrier arm portion 110 into carrier arm portion 110
along its central axis. The length or depth of accommo-
dation portion 140 corresponds to a respective insertion
portion provided on the tool carrier arm of a mounting/de-
mounting machine M, to which the second mounting/de-
mounting tool unit U2 may be attached (cf. Fig. 4).
[0108] Naturally, respective securing elements have
to be provided for securing the second mounting/de-
mounting tool unit U2 when attached to the tool carrier
arm of the mounting/demounting machine M. It is also
possible that carrier arm portion 110 is provided with an
insertion portion and that the tool carrier arm of the
mounting/demounting machine M comprises a respec-
tive accommodation portion.
[0109] The insertion portion and the accommodation
portion may have other than the above described con-
figurations. Essential is a form-fit coupling between the
second mounting/demounting tool unit U2 and the tool
carrier arm of the mounting/demounting machine M, for
a correct positioning and support of the second mount-
ing/demounting tool unit U2 on said tool carrier arm.
[0110] Fig. 6 is a schematic view of the embodiment
of the second mounting/demounting tool unit U2 of Fig.
5, with the mounting support tool 300 in the operative
position.
[0111] As it can be seen in Fig. 6, in its operative po-
sition, mounting support tool 300 is pivoted towards bead
breaker200, about hinge bolt 136 and in a plane extend-
ing vertically and in the longitudinal extension of carrier
arm portion 110. In the operative position, truncated cone
210 of bead breaker 200 engages ring-shaped portion
320, forming an engagement portion of mounting support
tool 300, and at least partially extends there trough. Ring-
shaped portion 320, and thus, mounting support tool 300,
is supported by bead breaker 200, when in the operative
position.
[0112] As it further can be seen in Fig. 6, In the oper-
ative position, mounting support tool element 310 is ar-
ranged at ring-shaped portion 210 such that it faces up-
wardly, with guiding surface 316 facing towards second
end 114 of carrier arm portion 110. That means that guid-
ing surface 316 faces away from rim R to which a tyre T
has to be mounted. Mounting support tool element 310
and rod-shaped portion 308 are arranged in the plane
extending vertically and in the longitudinal extension of
carrier arm portion 110, or in the pivot plane, but with an
angle with regard to their longitudinal extension. This an-
gle ensures the correct positioning of mounting support
tool element 310 with respect to rim R and tyre bead TB
of the tyre T to be mounted (cf. Fig. 7).
[0113] As it further can be seen in Fig. 6, in the oper-
ative position, ring-shaped portion 320 of mounting sup-
port tool 300 is at least approximately parallel to the base
surface of truncated cone 210 of bead breaker 200, en-
abling a ring-shaped contact between truncated cone
210 and ring-shaped portion 320.

[0114] Fig. 7 is a detailed view of the mounting support
tool element 310 of the mounting support tool 300 in the
operative position, and arranged closed to the rim edge
RE of rim R to which tyre T has to be mounted.
[0115] Mounting support tool element 310 of mounting
support tool 300 is positioned between rim edge RE of
rim R and tyre bead TB of tyre T to be mounted, and in
an angle relative to the vertical axis of rim R such that
first end 312 of mounting support tool element 310 slopes
towards tyre bead TB. Guidingsurface 316 faces towards
tyre bead TB of tyre T.
[0116] The length of mounting support tool element
310 and the angle between mounting support tool 310
and rod-shaped portion 308, or ring-shaped portion 320,
respectively, are selected such mounting support tool el-
ement 310 is positioned at least approximately vertically
above bead breaker tool element or truncated cone 210,
particularly, approximately vertically above the edge of
the base surface of truncated cone 210, when mounting
support tool 300 is in the operative position, for enabling
a correct contact between mounting support tool element
310 and tyre bead TB during the mounting operation.
This arrangement of mounting support tool element 310
ensures a correct guidance of tyre bead TB for passing
rim edge RE during the mounting operation without dam-
aging tyre bead TB or rim edge RE.
[0117] For mounting at least one tyre bead TB of a tyre
T on a rim R, said rim R is positioned and clamped on
shaft S of wheel support WS. Thereafter, the second
mounting/demounting tool unit U2 with mounting support
tool 300 in its operative position as shown in Fig. 6, is
moved towardsthe upper rim edge RE of rim R. Mounting
support tool element 310 is positioned close to rim edge
RE and laterally thereto. A tyre Tto be mounted is placed
on rim R and with a portion of its lower tyre bead TB
encompassing mounting support tool element 310, as
shown in Fig. 7. With tyre T in this position, rim R is rotated
about its vertical axis. By rotating rim R about at least
one complete revolution, the lowertyre bead TB, guided
by guide surface 316 of mounting support tool element
310, is moved over upper rim edge RE of rim R. There-
after, carrier unit 100 ofthe second mounting/demounting
tool unit U2 is lowered for disengaging mounting support
tool 300 from tyre T.
[0118] The further mounting process is executed by
first mounting/demounting tool unit U1 which engages
upper tyre bead TB of tyre T for urging upper tyre bead
TB over upper rim edge RE of rim R. The pivot movement
of mounting support tool 300 and/or bead breaker tool
200 may manually be executed, which reduces the con-
trol amount for the mounting/demounting machine M.
Naturally additional drive means, like piston/cylinder
drives may be provided for pivotally moving mounting
support tool 300 and/or bead breaker tool 200, which
may easily be integrated into an existing control device,
or which may also manually be activated.
[0119] With respect to Figs. 4 and 8 to 15 in particular
a mounting and demounting procedure is described.
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[0120] Again, making reference to Fig. 4, the general
structure of mounting/demounting machine M is shown.
At an upper edge of the rim R, the initial reference point
RP is shown. The machine M according to this embodi-
ment comprises a controller 500 which is mounted at a
backside of the post P. According to this embodiment,
the initial reference point RP is determined by moving
the tool 40 of the first mounting/demounting tool unit U1
of the mounting/demounting device manually to the initial
reference point RP. Atthis point, the initial reference point
is stored in a storing device arranged in the control unit
500. From now on, the demounting procedure can start.
Fig. 8 shows a first step, where a demounting procedure
already has started. The mounting/demounting tool unit
U1 is substantially designed as the first mounting/de-
mounting tool unit shown in Figs. 1 to 3 and same and
similar elements are depicted with identical reference
signs and insofar reference is made to the above descrip-
tion of Figs. 1 to 3.
[0121] The tool 40 is in a resting position, and the tool
body 42 is slightly tilted upwards with respect to the pivot
exit 16, so that holding element is in contact and the coil
spring 72 (see Fig. 1) is in a compressed state or the
upper projection 44 is in contact with the upper contact
surface of the arm 10. The operator moves the first
mounting/demounting unit U1 downwards, with refer-
ence to Fig. 8, for example by means of a joystick con-
troller or the like. The second end 42b is in contact with
the upper tyre bead TB1 and pushes it downwards from
the upper edge E1 of the rim R. The tyre T is compressed
and the tyre beads TB1, TB2 are moved together. The
adjustment of the position of the mounting/demounting
device, in particular here the first mounting/demounting
tool unit U1 with respect to the first direction, which in
this embodiment is the vertical direction parallel to the
axis SM, is continued and the position ofthe mounting/de-
mounting device is continuously detected by appropriate
sensors provided at the post P. At the same time, the
position ofthe mounting/demounting device, here the first
mounting/demounting tool unit U1, with respect to the
horizontal direction, parallel to the axis TM, is continu-
ously and automatically adjusted. In particular, with re-
spect to Fig. 8, the first mounting/demounting tool unit
U1 is moved to the right, so that the second end 42b
enters the rim channel RC for moving the hook 56 behind
the tyre bead TB1.
[0122] When the hook is in contact with the tyre bead
and the tyre bead TB1 rests in the hook opening 56a (cf.
Fig. 9), the first mounting/demounting tool unit U1 is
moved to the left, with respect to Fig. 9, to pull the tyre
bead TB1 away from the edge E1 of the rim R. This is
shown in Fig. 9. The rim now is turned about the axis SM,
so that the tyre T is pulled away from the rim R.
[0123] Now, the first mounting/demounting tool unit is
operated by the operator so as to move upwards with
respect to Fig. 9 (cf. also Fig. 10) and the position of the
first mounting/demounting tool unit U1 is continuously
and automatically adjusted with respect to the horizontal

direction, to the right with respect to Fig. 10, i.e. radially
towards the rim R. Due to this movement, the tyre T ap-
plies a force on the hook 56 via the tyre bead TB1 and
pulls the tool 40 downwards, so as to pivot about the pivot
axis 16. This is indicated by the arrow 502. Now, the tyre
is loosened and can be taken off the rim R, as shown in
Fig. 11, in which the tool 40 again pivoted back to the
resting position, shown in Figs. 8 and 9. This movement
of the tyre mounting/demounting unit U1 is done, and
then the operator operates a mounting/demounting unit
so that the tyre mounting/demounting unit U1 moves up-
wards with respect to Fig. 11, parallel to the axis SM and
on the same time, the controller 500 controls the mount-
ing/demounting device continuously and automatically
such that the arm 10 moves to the left with respect to Fig.
11, parallel to the axis TM.
[0124] When a tyre T is removed from the rim R, usually
a new tyre T needs to be mounted on the rim R. This is
shown in Fig. 12 to 15. The tyre T is placed on the top of
the rim R clamped on the support S and the operator
operates the mounting/demounting device such that the
second tyre mounting/demounting unit U2 moves up-
wards with respect to the axis SM. At the same time, the
controller controls the second tyre mounting/demounting
unit U2 such that it moves in a horizontal direction parallel
to the axis TM such that it arrives at the initial reference
point RP, as shown in Fig. 12. The mounting support tool
element 310 now comes in contact with the lower tyre
bead TB2 of the tyre T and grabs behind it. When the
operator now operates the second mounting/demounting
unit U2 in such a way that it moves downward to pull the
tyre T about the rim R, the controller controls the second
tyre mounting/demounting unit U2 at the same time to
move away from the rim R in a radial direction, parallel
to the axis TM, such that the tyre bead TB2 is in contact
with the mounting support tool element 310 so that it can
be pulled over the edge E1 of the rim R. After the tyre is
pulled down and the tyre bead TB2 comes in contact with
the lower edge E2 ofthe rim R (cf. Fig. 14), the first mount-
ing/demounting tool unit U1 again moves to the initial
reference point RP, the second end 42b comes in contact
with the tyre bead TB1 and the hook 56 in this operation
functions to push the tyre bead TB1 downwards so that
the tyre bead is moved behind the first edge E1 of the
rim R. For this operation, the operator again only moves
the first tyre mounting/demounting unit U1 downwards
and the controller moves the unit U1 slightly to the left,
thus radially away from the rim R, so that the second end
42b can be moved behind the edge E1. Again, the rim is
rotated and the upper bead breaker 94 comes in contact
with the upper bead TB1, to finish the mounting operation
of the tyre T (cf. Fig. 15).

Claims

1. A method for mounting a tyre (T) on a rim (R) of a
vehicle wheel (W) and/or for demounting a tyre (T)
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from a rim (R) of a vehicle wheel (W), in which a
mounting/demounting device (U1, U2) is supported
by a post (P) of a tyre mounting/demounting machine
(M) and is movable at least in a first direction, which
is substantially parallel with respect to a rotational
axis (A) of the vehicle wheel (W), and in a second
direction, which is substantially perpendicular with
respect to said rotational axis (A) of the vehicle wheel
(W), comprising the steps of:

(a) determining an initial reference position (RP)
for the mounting/demounting device (U1, U2),
said initial reference position (RP) being proxi-
mal to an edge (E) of the wheel rim (R);
(b) linking the position of the mounting/demount-
ing device (U1, U2) with the initial reference po-
sition (RP);
(c) manually adjusting the position of the mount-
ing/demounting device (U1, U2) with respect to
the first direction only;
(d) continuously detecting the position of the
mounting/demounting device (U1, U2) with re-
spect to said first direction; and
(e) by a control unit (500), at the same time as
step (c), continuously and automatically adjust-
ing the position of the mounting/demounting de-
vice (U1, U2) with respect to the second direc-
tion only, in dependence of the initial reference
position (RP) and the position of the mount-
ing/demounting device (U1, U2) in the first di-
rection.

2. The method according to claim 1, wherein the deter-
mined initial reference position is stored in a storing
device.

3. The method according to claim 1, wherein the initial
reference position (RP) for the mounting/demount-
ing device (U1, U2) is determined through a mechan-
ical feeler arm.

4. The method according to claim 1, wherein the initial
reference position (RP) for the mounting/demount-
ing device (U1, U2) is determined through optical
means.

5. The method according to claim 1, wherein the initial
reference position (RP) for the mounting/demount-
ing device (U1, U2) is manually selected by an op-
erator.

6. The method according to claim 1, wherein the mount-
ing/demounting device (U1, U2) comprises a rotary
bead breaker.

7. The method according to claim 1, wherein the mount-
ing/demounting device (U1, U2) comprises a first
mounting/demounting tool unit (U1), comprising:

a tool carrier arm (10) having a center line (TM)
and a first as well as a second end (10a, 10b),
and
a mounting/demounting tool (40) having a first
as well as a second end (42a, 42b) and a hook
(56) arranged in the region of the second end
(42b), and being pivotally mounted to the tool
carrier arm (10) in the region of its first end (42a),
wherein means (70) for reversibly urging the
mounting/demounting tool (40) in a resting/op-
erating position and for positioning the mount-
ing/demounting tool (40) in said resting/operat-
ing position are provided.

8. The method according to claim 1, wherein the mount-
ing/demounting device (U1, U2) comprises a second
mounting/demounting tool unit (U2), comprising:

a carrier unit (100) having a first as well as a
second end (112, 114) and being provided with
first support means (120) for receiving a bead
breaker tool (200) and second support means
(130) for receiving a mounting support tool
(300),
a bead breaker tool (200) for loosening a tyre
bead (TB) from the rim edge (RE) of a wheel
(W), having a first as well as a second end (202,
204), the first end (202) is provided with at least
one bead breaker tool element (210) and the
second end (204) is adapted to be mounted to
the carrier unit (100) via the first support means
(120), and
a mounting support tool (300) for supporting the
mounting of at least one tyre bead (TB) of a tyre
(T) to be mounted on a rim (R), the mounting
support tool (300) having a first as well as a sec-
ond end (302, 304), the first end (302) is provid-
ed with at least one mounting support tool ele-
ment (310) and the second end (304) is adapted
to be mounted to the carrier unit (100) via the
second support means (130),
wherein the shape of the bead breaker tool el-
ement (210) and the shape of the mounting sup-
port tool (300) are at least partially congruent to
each other.

9. The method according to claim 1, wherein the step
of determining the initial reference position (RP) for
the mounting/demounting device (U1, U2) and the
step of positioning the mounting/demounting device
(U1, U2) in correspondence with the initial reference
position (RP), are carried out in a single step.

10. The method according to claim 1, wherein the first
direction, which is substantially parallel with respect
to a rotational axis (A) of the vehicle wheel (W), is a
substantially vertical direction.

29 30 



EP 2 949 486 B9

17

5

10

15

20

25

30

35

40

45

50

55

11. The method according to claim 1, wherein the sec-
ond direction, which is substantially perpendicular
with respect to said rotational axis (A) of the vehicle
wheel (W), is a substantially horizontal direction.

Patentansprüche

1. Verfahren zum Montieren eines Reifens (T) auf eine
Felge (R) eines Fahrzeugrads (W) und/oder zum De-
montieren eines Reifens (T) von einer Felge (R) ei-
nes Fahrzeugrads (W), wobei eine Montage-/De-
montageeinrichtung (U1, U2) von einer Konsole (P)
einer Reifenmontier-/Demontiermaschine (M) ge-
stützt und beweglich ist, wenigstens in eine erste
Richtung, welche im Wesentlichen parallel bezogen
auf eine Drehachse (A) des Fahrzeugrads (W) ist,
und in eine zweite Richtung, welche im Wesentlichen
senkrecht bezogen auf die Drehachse (A) des Fahr-
zeugrads (W) ist, aufweisend die Schritte:

(a) Ermitteln einer initialen Referenzposition
(RP) für die Montage-/ Demontageeinrichtung
(U1, U2), wobei die initiale Referenzposition
(RP) nahe einer Kante (E) einer Felge (R) ist;
(b) Verknüpfen der Position der Montage-/De-
montageeinrichtung (U1, U2) mit der initialen
Referenzposition (RP);
(c) manuelles Anpassen der Position der Mon-
tage-/Demontageeinrichtung (U1, U2) bezogen
nur auf die erste Richtung;
(d) kontinuierliches Erfassen der Position der
Montage-/Demontageeinrichtung (U1, U2) be-
zogen auf die erste Richtung; und
(e) durch eine Steuereinheit (500), zeitgleich mit
Schritt (c), kontinuierliches und automatisches
Anpassen der Position der Montage-/Demonta-
geeinrichtung (U1, U2) bezogen nur auf die
zweite Richtung, in Abhängigkeit der initialen
Referenzposition (RP) und der Position der
Montage-/Demontageeinrichtung (U1, U2) in
der ersten Richtung.

2. Verfahren nach Anspruch 1, wobei die ermittelte in-
itiale Referenzposition in einer Speichereinrichtung
gespeichert ist.

3. Verfahren nach Anspruch 1, wobei die initiale Refe-
renzposition (RP) für die Montage-/Demontageein-
richtung (U1, U2) durch einen mechanischen Füh-
lerarm ermittelt wird.

4. Verfahren nach Anspruch 1, wobei die initiale Refe-
renzposition (RP) für die Montage-/Demontageein-
richtung (U1, U2) durch optische Mittel ermittelt wird.

5. Verfahren nach Anspruch 1, wobei die initiale Refe-
renzposition (RP) für die Montage-/Demontageein-

richtung (U1, U2) manuell von einem Bediener aus-
gewählt wird.

6. Verfahren nach Anspruch 1, wobei die Montage-/De-
montageeinrichtung (U1, U2) einen rotierenden
Wulstabdrücker aufweist.

7. Verfahren nach Anspruch 1, wobei die Montage-/De-
montageeinrichtung (U1, U2) eine erste Monta-
ge-/Demontagewerkzeugeinheit (U1) aufweist, auf-
weisend:

einen Werkzeugtragarm (10) mit einer Mittellinie
(TM) und sowohl einem ersten als auch einem
zweiten Ende (10a, 10b), und
ein Montage-/Demontagewerkzeug (40) mit so-
wohl einem ersten als auch einem zweiten Ende
(42a, 42b) und einem Haken (56), der in dem
Bereich des zweiten Endes (42b) angeordnet
und schwenkbar an dem Werkzeugtragarm (10)
in dem Bereich seines ersten Endes (42a) mon-
tiert ist,
wobei Mittel (70) zum reversiblen Belasten des
Montage-/Demontagewerkzeugs (40) in eine
Ruhe-/Betriebsposition und zum Positionieren
des Montage-/Demontagewerkzeugs (40) in der
Ruhe-/Betriebsposition vorgesehen sind.

8. Verfahren nach Anspruch 1, wobei die Montage-/De-
montageeinrichtung (U1, U2) eine zweite Monta-
ge-/Demontagewerkzeugeinheit (U2) aufweist, auf-
weisend:

eine Trageinheit (100) mit sowohl einem ersten
als auch einem zweiten Ende (112, 114), und
die mit ersten Stützmitteln (120) zum Aufneh-
men eines Wulstabdrückwerkzeugs (200) und
mit zweiten Stützmitteln (130) zum Aufnehmen
eines Montageunterstützungs-werkzeugs (300)
ausgestattet ist,
ein Wulstabdrückwerkzeug (200) zum Lösen ei-
nes Reifenwulstes (TB) vom Felgenrand (RE)
eines Rades (W), welches sowohl ein erstes als
auch ein zweites Ende (202, 204) hat, wobei das
erste Ende (202) mit wenigstens einem Wulst-
abdrückwerkzeugelement (210) versehen ist,
und das zweite Ende (204) geeignet ist, über
das erste Tragmittel (120) an die Trägereinheit
(100) montiert zu werden, und
ein Montageunterstützungswerkzeug (300)
zum Unterstützen der Montage von mindestens
einem Reifenwulst (TB) eines auf eine Felge (R)
zu montierenden Reifens (T), wobei das Mon-
tageunterstützungswerkzeug (300) sowohl ein
erstes als auch ein zweites Ende (302, 304) auf-
weist, wobei das erste Ende (302) mit mindes-
tens einem Montageunterstützungswerkzeuge-
lement (310) versehen ist, und das zweite Ende
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(304) geeignet ist, über das zweite Tragmittel
(130) an die Trägereinheit montiert zu werden,
wobei die Form des Wulstabdrückwerkzeugele-
ments (210) und die Form des Montageunter-
stützungswerkzeugs (300) zumindest teilweise
zueinander deckungsgleich sind.

9. Verfahren nach Anspruch 1, wobei der Schritt des
Ermittelns der initialen Referenzposition (RP) für die
Montage-/Demontageeinrichtung (U1, U2) und der
Schritt des Positionierens der Montage-/Demonta-
geeinrichtung (U1, U2) in Übereinstimmung mit der
initialen Referenzposition (RP) in einem einzelnen
Schritt ausgeführt werden.

10. Verfahren nach Anspruch 1, wobei die erste Rich-
tung, welche im Wesentlichen parallel zu einer Dreh-
achse (A) des Fahrzeugrades (W) ist, eine im We-
sentlichen vertikale Richtung ist.

11. Verfahren nach Anspruch 1, wobei die zweite Rich-
tung, welche im Wesentlichen senkrecht mit Bezug
auf die Drehachse (A) des Fahrzeugrads (W) ist, ei-
ne im Wesentlichen horizontale Richtung ist.

Revendications

1. Procédé de montage d’un pneumatique (T) sur une
jante (R) d’une roue de véhicule (W) et/ou de dé-
montage d’un pneumatique (T) d’une jante (R) d’une
roue de véhicule (W), dans lequel un dispositif de
montage/démontage (U1, U2) est supporté par un
montant (P) d’une machine de montage/démontage
de pneumatique (M) et est mobile au moins dans
une première direction, qui est sensiblement paral-
lèle par rapport à un axe de rotation (A) de la roue
de véhicule (W), et dans une seconde direction, qui
est sensiblement perpendiculaire par rapport audit
axe de rotation (A) de la roue de véhicule (W), com-
prenant les étapes de:

(a) détermination d’une position de référence
initiale (RP) pour le dispositif de montage/dé-
montage (U1, U2), ladite position de référence
initiale (RP) étant proximale à un bord (E) de la
jante de roue (R);
(b) liaison de la position du dispositif de monta-
ge/démontage (U1, U2) à la position de référen-
ce initiale (RP);
(c) réglage manuel de la position du dispositif
de montage/démontage (U1, U2) uniquement
par rapport à la première direction;
(d) détection continue de la position du dispositif
de montage/démontage (U1, U2) par rapport à
ladite première direction; et
(e) par une unité de commande (500), en même
temps que l’étape (c), l’ajustement continu et

automatique de la position du dispositif de mon-
tage/démontage (U1, U2), uniquement par rap-
port à la seconde direction, en fonction de la
position de référence initiale (RP) et de la posi-
tion du dispositif de montage/démontage (U1,
U2) dans la première direction.

2. Procédé selon la revendication 1, dans lequel la po-
sition de référence initiale déterminée est enregistré
dans un dispositif mémoire.

3. Procédé selon la revendication 1, dans lequel la po-
sition de référence initiale (RP) pour le dispositif de
montage/démontage (U1, U2) est déterminée par
l’intermédiaire d’un bras palpeur mécanique.

4. Procédé selon la revendication 1, dans lequel la po-
sition de référence initiale (RP) pour le dispositif de
montage/démontage (U1, U2) est déterminée par
l’intermédiaire de moyens optiques.

5. Procédé selon la revendication 1, dans lequel la po-
sition de référence initiale (RP) pour le dispositif de
montage/démontage (U1, U2) est sélectionnée ma-
nuellement par un opérateur.

6. Procédé selon la revendication 1, dans lequel le dis-
positif de montage/démontage (U1, U2) comprend
un décolleur de talon rotatif.

7. Procédé selon la revendication 1, dans lequel le dis-
positif de montage/démontage (U1, U2) comprend
une première unité d’outil de montage/démontage
(U1), comprenant:

un bras porte-outil (10) ayant une ligne centrale
(TM) et une première extrémité ainsi qu’une se-
conde extrémité (10a, 10b), et
un outil de montage/démontage (40) ayant une
première extrémité ainsi qu’une seconde extré-
mité (42a, 42b) et un crochet (56) disposé dans
la région de la seconde extrémité (42b), et étant
monté pivotant sur le bras porte-outil (10) dans
la région de sa première extrémité (42a),
dans lequel des moyens (70) pour solliciter de
manière réversible l’outil de montage/démonta-
ge (40) dans une position de repos/fonctionne-
ment et pour positionner l’outil de montage/dé-
montage (40) dans ladite position de repos/fonc-
tionnement sont prévus.

8. Procédé selon la revendication 1, dans lequel le dis-
positif de montage/démontage (U1, U2) comprend
une seconde unité d’outil de montage/démontage
(U2), comprenant:

une unité de support (100) ayant une première
extrémité ainsi qu’une seconde extrémité (112,
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114) et étant pourvue de premiers moyens de
support (120) pour recevoir un outil décolleur de
talon (200) et de seconds moyens de support
(130) pour recevoir un outil de support de mon-
tage (300),
un outil décolleur de talon (200) pour desserrer
un talon de pneumatique (TB) du bord de jante
(RE) d’une roue (W), ayant une première extré-
mité ainsi qu’une seconde extrémité (202, 204),
la première extrémité (202) étant pourvue d’au
moins un élément d’outil décolleur de talon (210)
et la seconde extrémité (204) étant conçue pour
être montée sur l’unité de support (100) par l’in-
termédiaire des premiers moyens de support
(120), et
un outil de support de montage (300) pour sup-
porter le montage d’au moins un talon de pneu-
matique (TB) d’un pneumatique (T) à être monté
sur une jante (R), l’outil de support de montage
(300) ayant une première extrémité ainsi qu’une
seconde extrémité (302, 304), la première ex-
trémité (302) étant pourvue d’au moins un élé-
ment d’outil de support de montage (310) et la
seconde extrémité (304) étant conçue pour être
montée sur l’unité de support (100) par l’inter-
médiaire des seconds moyens de support (130),
dans lequel la forme de l’élément d’outil décol-
leur de talon (210) et la forme de l’outil de sup-
port de montage (300) sont au moins partielle-
ment congruent l’une avec l’autre.

9. Procédé selon la revendication 1, dans lequel l’étape
de détermination de la position de référence initiale
(RP) pour le dispositif de montage/démontage (U1,
U2) et l’étape de positionnement du dispositif de
montage/démontage (U1, U2) en correspondance
avec la position de référence initiale (RP), sont réa-
lisées en une seule étape.

10. Procédé selon la revendication 1, dans lequel la pre-
mière direction, qui est sensiblement parallèle par
rapport à un axe de rotation (A) de la roue de véhicule
(W), est une direction sensiblement verticale.

11. Procédé selon la revendication 1, dans lequel la se-
conde direction, qui est sensiblement perpendiculai-
re par rapport audit axe de rotation (A) de la roue de
véhicule (W), est une direction sensiblement hori-
zontale.
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