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(54) Tyre-changing machine

(57) The tyre-changing machine (10) for fitting and
removing vehicle wheels comprises:
- a bed (12) for resting on the ground;
- a spindle (14) which extends from the bed (12) and on
which is mountable a wheel (R) having a rim (C) and a
tyre (PN) with two opposite flanks (F1, F2), the spindle
(14) being configured to tighten the rim (C) on it and able
to put in rotation the wheel (R) around an axis of rotation
(A); and

- two bead breaking tools (32, 42) which are movable
one towards the other in the proximity of the spindle (14)
along a bead-breaking direction (D1) substantially par-
allel to the axis of rotation (A) of the spindle (14), the bead
breaking tools (32, 42) having respective non-rolling con-
tact surfaces (34, 44) able to contact and push in use the
opposite flanks (F1, F2) with the wheel (R) mounted on
the spindle (14).
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Description

[0001] The present invention relates to a tyre-changing
machine for fitting and removing wheels of vehicles.
[0002] The wheels for vehicles consist of a metal rim
having, at its axial extremities, annular containment
flanges between which a groove is defined for inserting
a tyre by interlocking.
[0003] In the mounting configuration, the lateral por-
tions of the tyre, so-called "beads", abut against the con-
tainment flanges.
[0004] An air chamber can be inserted in the tyre or,
in case of "tubeless" tyres, pressurized air can be intro-
duced directly.
[0005] Tyre-changing machines are currently em-
ployed to perform the fitting and removal operations of
tyres onto and from the relative rims.
[0006] They allow to remove the tyre from its rim, for
example to perform maintenance or replacement jobs on
the air chamber, the rim and/or the tyre itself, and then
to mount it again, or place a new one, on the rim.
[0007] The tyre-changing machines generally have a
spindle, which allows to put the wheel in rotation around
an axis of rotation, and a hook-shaped demounting tool,
which is introduced between tyre and rim to pull out one
of the beads.
[0008] In tyre-changing machines with spindles having
a vertical rotation axis, for example, the wheel is fitted on
the machine so as to lie substantially on a horizontal
plane of arrangement, with its beads/flanks arranged one
above and one below.
[0009] To enable the correct introduction of the de-
mounting tool between tyre and rim, the traditional tyre-
changing machines have a bead breaking device that
allows, as a preliminary operation to the actual removal
job, to move the beads away from the rim.
[0010] After being inflated with air and mounted on ve-
hicles, the traditional tyres tend to adhere strongly to the
containment flanges of the relative rim and, even when
deflated, they can be detached only by means of pneu-
matic and/or hydraulic arms.
[0011] In this regard it is underlined that, for the so-
called "run-flat" recent tyres, having particularly hard and
thick beads and flanks, the force to be applied on the
flank of the tyre to detach the latter is greater than for
traditional tyres.
[0012] As a consequence, an operator has more
chances to damage a tyre during its removal so that tyre
manufacturers advise against mounting a run-flat tyre
again because of the damage occurred during the fitting
and removal procedure. Currently there are two types of
bead breaking devices.
[0013] The first type consists of a pneumatic or hydrau-
lic arm which is mounted on one side of the tyre-changing
machine and which is intended to press a tool against
the bead.
[0014] Before mounting it on the spindle, the tyre is
positioned between the arm and the frame of the machine

in a vertical position, i.e. with the axis of rotation horizon-
tally, a flank resting against the frame of the machine and
the opposite flank facing the tool to be crushed.
[0015] In particular, the tool is positioned against one
of the beads, more precisely on a portion of the same,
and pressed against the tyre to detach the bead, at least
in correspondence to the above mentioned portion.
[0016] The tyre is then rotated manually and the pro-
cedure is repeated until the whole first bead is completely
separated from the rim, then the same operation is per-
formed also for the opposite bead, after having rotated
the tyre horizontally by 180°.
[0017] There are several drawbacks for this first type
of bead breaking device.
[0018] In particular, it is underlined that the tool applies
on the bead a very intense force instantaneously and this
may lead to the perforation of the tyre and/or the damage
to the rim.
[0019] To this it is added that, inconveniently, the bead
breaking procedure must be repeated twice, one for each
bead.
[0020] The second type of bead breaking device is the
one mounted on the tyre-changing machine shown in the
patent document EP 2 484 541 and which has one or
more rollers, attached to movable arms.
[0021] While the wheel is made to rotate, the rollers
are pushed against the tyre with an increasing force until
the bead is detached from the rim.
[0022] If the machine has only one arm (normally at
the top), the tyre is turned over and the procedure is re-
peated to detach the bead on the other side.
[0023] Also this second type of bead breaking device
has several drawbacks.
[0024] First of all, it is underlined that, due to the shape
of the rollers, the forces applied on the bead to detach it
from its rim are only concentrated on small localized ar-
eas of the tyre.
[0025] These concentrated and localized forces, in
combination with the rotation of the tyre and the rim, in-
crease the chances of damaging the tyre.
[0026] The application of a force on the tyre flank and
the simultaneous rotation of the wheel, in fact, may lead
to the formation of cuts inside the tyre which the operator,
during the job, may not be aware of and which can cause
the ultimate breakage of the tyre at a later time, e.g. when
the wheel has already been remounted on the vehicle
and the possible damage can also be more serious. This
problem is particularly felt for run-flat tyres.
[0027] Furthermore, in the traditional bead breaking
devices there isn’t any control of the force applied by the
arms, which are controlled individually and do not allow
both beads to be detached simultaneously.
[0028] The bead breaking procedure is therefore very
long.
[0029] The main aim of the present invention is to pro-
vide a tyre-changing machine that reduces/eliminates
the chance of damaging the tyre and/or the rim during
the bead breaking procedure.
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[0030] Another object of the present invention is to pro-
vide a tyre-changing machine that reduces/eliminates
the chance of damaging the tyre and/or the rim during
the bead breaking procedure for run-flat tyres, thus al-
lowing them to be securely fitted more than once.
[0031] A further object of the present invention is to
provide a tyre-changing machine which allows to over-
come the mentioned drawbacks of the prior art in the
ambit of a simple, rational, easy and effective to use as
well as affordable solution. The above mentioned objects
are achieved by a machine having the characteristics
mentioned in claim 1.
[0032] The above mentioned objects are also achieved
by a bead breaking method having the characteristics
mentioned in claim 7.
[0033] Other characteristics and advantages of the
present invention will become better evident from the de-
scription of a preferred, but not exclusive embodiment of
a tyre-changing machine, illustrated by way of an indic-
ative, but not limitative example in the accompanying
drawings in which:

Figure 1 is an axonometric view of the machine ac-
cording to the invention;
Figure 2 is a view from above of the machine accord-
ing to the invention;
Figures 3 to 5 show, in a sequence of axonometric
views, the bead breaking stages of a tyre performed
by means of the machine according to the invention.

[0034] With particular reference to such illustrations,
globally indicated with reference number 10 is a tyre-
changing machine for a wheel R.
[0035] The wheel R comprises in a known manner a
rim C on which is mounted a tyre PN having a portion of
tread B and two opposite flanks, of which a first flank F1
and a second flank F2.
[0036] The machine 10 comprises a base or bed 12
for resting on the ground, from which extends a spindle
14 on which the wheel R is mountable.
[0037] The spindle 14 is configured to tighten the rim
C on the bed 12, e.g. by means of a locking clamp or hub
16 which can be interlocked or screwed into the spindle
14.
[0038] The rim C is tightened so as to place the wheel
R with the first flank F1 arranged in a distal position with
respect to the bed 12 and the second flank F2 arranged
in a proximal position with respect to the bed 12.
[0039] In other words, when the wheel R is fitted on
the spindle 14, the first flank F1 is located farther from
the bed 12 with respect to the second flank F2, which is
on the contrary facing it.
[0040] The spindle 14 is also able to put the wheel R
in rotation around an axis of rotation A.
[0041] The spindle 14, in fact, is motorized in rotation
around the axis of rotation A and, when the wheel R is
loaded onto the machine 1, it is also dragged in rotation.
[0042] In the particular embodiment shown in the illus-

trations, the spindle 14 is arranged vertically above the
bed 12.
[0043] This means that, when the wheel R is fixed to
the spindle 14, its central axis of symmetry is coaxial to
the axis of rotation A and is oriented vertically, with the
first flank F1 turned upwards and the second flank F2
turned downwards.
[0044] Alternative embodiments cannot however be
ruled out, wherein the spindle 14 and the axis of rotation
A are oriented in a different way, e.g., horizontal or ob-
lique.
[0045] According to the invention, the machine 10 com-
prises two support arms 30, 40 having at their free ex-
tremities a bead breaking tool 32, 42, respectively.
[0046] The bead breaking tools 32, 42 are mounted in
the proximity of the spindle 14 and are movable one to-
wards the other along a bead-breaking direction D1 sub-
stantially parallel to the axis of rotation A of the spindle 14.
[0047] The bead breaking tools 32, 42 also have re-
spective non-rolling contact surfaces 34, 44 able to con-
tact and push in use the opposite flanks F1, F2 when the
wheel R is mounted on the spindle 14.
[0048] In the particular embodiment shown in the illus-
trations, the support arms 30, 40 are movable manually
or by means of known (hydraulic, pneumatic, or electric)
operations to shift the bead breaking tools 32, 42 along
the bead-breaking direction D1 with respect to the spindle
14.
[0049] Preferably, with the advantage of being able to
adjust the abutment point of the bead breaking tools 32,
42 on wheels R of any diameter, the support arms 30,
40 are also adjustable in the radial distance from the cent-
er of the wheel R, i.e. along an adjustment direction D2
substantially orthogonal to the axis of rotation A.
[0050] As can be clearly seen in Figure 2, the bead
breaking tools 32, 42 preferably consist of a piece folded
in the shape of an arc, oriented in such a way as to contact
the respective flank F1, F2 with a curved edge which
defines the non-rolling contact surface 34, 44.
[0051] In this regard, it is underlined that in the present
discussion the term "non-rolling contact surface" means
an area of the bead breaking tools 32, 42 that comes in
contact with the first flank F1 and the second flank F2
without being able to roll on the tyre PN.
[0052] In this regard, it is noticed that the bead breaking
tools 32, 42 are fixed to the support arms 30, 40 and do
not have any rotary motion.
[0053] The non-rolling contact surfaces 34, 44, as said,
are substantially curved and have the concavity thereof
facing the axis of rotation A.
[0054] In other words the non-rolling contact surfaces
34, 44 are shaped so as to reproduce at least in part the
rounded shape of the wheel R, particularly of the first
flank F1 and of the second flank F2 on which the bead
breaking tools 32, 42 are pressed.
[0055] The angular opening of the non-rolling contact
surfaces 34, 44 is quite large and allows the bead break-
ing tools 32, 42 to come in contact with a very large an-
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gular sector of the tyre PN; this characteristic is essential
in order to be able to remove the first flank F1 and the
second flank F2.
[0056] In particular, the angular opening α of the non-
rolling contact surfaces 34, 44 is within the range 30°-
60°, more precisely between 40°-50°, and preferably
equal to 45°.
[0057] Furthermore, this arc may have a length within
the range 10-30 cm, more precisely between 15-25 cm,
and preferably equal to 20 cm.
[0058] The bead breaking tools 32, 42 therefore have
a large contact surface, larger than that present in the
bead breaking rollers of the prior art.
[0059] With reference to Figures 3 to 5 the operation
of the machine 10 is now described.
[0060] The wheel R with the tyre PN applied above is
mounted on the spindle 14, e.g. manually by an operator
or by means of special lifting systems.
[0061] The bead breaking tools 32, 42 are moved hor-
izontally and orthogonally to the axis of rotation A along
the adjustment direction D2, to find their correct relative
distance, depending on the diameter of the rim C and
sufficient to embrace the tyre PN on the two opposite
flanks F 1, F2.
[0062] Preferably, the two bead breaking tools 32, 42
move together, i.e. the support arms 30, 40 have syn-
chronized movements.
[0063] The displacement of the support arms 30, 40
can be performed manually or automatically, e.g. by
measuring their distance from the tyre PN or from the
spindle 14 by means of an optical or video system (such
as a laser system) or a proximity detection system.
[0064] At the end of their horizontal sliding, the bead
breaking tools 32, 42 are positioned symmetrically on
both sides of the tyre PN, in correspondence to the beads
of the flanks F1, F2.
[0065] The bead breaking tools 32, 42 then move ver-
tically, approaching parallel to the axis of rotation A along
the bead-breaking direction D1, to find their correct po-
sition with respect to the rim C.
[0066] The bead breaking tools 32, 42 are moved si-
multaneously and incrementally towards one another un-
til they touch the beads of the flanks F1, F2 and detach
them.
[0067] This movement can be done manually or auto-
matically, e.g., based on a pre-set distance or displace-
ment.
[0068] The bead breaking tools 32, 42 are then sepa-
rated vertically with a movement opposite the previous
one and if the beads of the flanks F1, F2 are not com-
pletely detached the procedure is repeated at another
location on the tyre PN by rotating the latter with the spin-
dle 14 (Figure 5) to make - if needed - a complete turn.
[0069] To accurately repeat the application of the bead
breaking pressure, the optimal position and/or movement
of the bead breaking tools 32, 42 can be stored in an
electronic memory.
[0070] Optionally, to maximize the bead breaking pro-

cedure, a lubricant fluid can be applied (automatically or
manually) between the beads of the flanks F1, F2 and
the edges of the rim C.
[0071] After the complete detachment of the beads of
the flanks F1, F2, the bead breaking tools 32, 42 move
away from each other and from the spindle 14 in order
to allow the operator to work on the tyre PN and perform
the actual demounting operation from the rim C.
[0072] This part of the procedure can be done manually
or automatically by means of traditional demounting tools
with which the machine 10 is provided and which are not
shown in detail in the illustrations.
[0073] It follows that the bead breaking method accord-
ing to the present invention comprises the following
steps:

- providing the tyre-changing machine 10;
- mounting on the spindle 14 the wheel R by tightening

the rim C on the spindle 14 which is able to put the
wheel R in rotation around the axis of rotation A;

- pushing the opposite flanks F1, F2 by means of the
bead breaking tools 32, 42 along the bead-breaking
direction D1; i.e. parallel to the axis of rotation

[0074] A, so as to release the tyre PN from the rim C.
Conveniently this stage of the procedure comprises the
sub-steps of:

- pressing the bead breaking tools 32, 42 on a surface
of the opposite flanks F1, F2 corresponding to a cir-
cular sector of the circumference of the wheel R to
release the tyre PN in correspondence to the circular
sector;

- moving the bead breaking tools 32, 42 away from
the opposite flanks F1, F2;

- rotating the spindle 14 and the wheel R around the
axis of rotation A when the bead breaking tools 32,
42 are moved away, so as to avoid the sliding and
deformation of the tyre PN during rotation. This sub-
step allows to shift the circular sector with respect to
the bead breaking tools 32, 42 moved away;

- repeating the sub-steps of pressing, moving away
and rotating on different circular sectors, to release
the whole tyre PN. Conveniently, in this repetition
the different circular sectors are adjacent and togeth-
er they cover the entire circumference of the opposite
flanks F1, F2. In other words, the circumference of
the wheel R can be divided in a series of adjacent
circular sectors that the bead breaking tools 32, 42
crush in sequence, thus ensuring that the flanks F1,
F2 are completely released.

[0075] The machine 10 and the relevant bead breaking
method have therefore the advantage of reducing the
risk of damaging the tyre PN during bead breaking be-
cause:

- the tyre PN does not rotate while a force or pressure
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is applied to the beads/flanks F1, F2 to release them;
- the application of the force and the distance of the

bead breaking tools 32, 42 are controlled and the
tyre PN is not hit abruptly. This control only allows
to apply the force needed to break the beads;

- the force is applied symmetrically on both sides of
the tyre PN;

- the force on the beads is applied on a larger surface
than with the rollers of the tyre-changing machines
of known type.

[0076] Furthermore, the bead breaking procedure is
faster and more practical, because both beads are de-
tached simultaneously and, after the bead breaking tools
32, 42 have carried out their function on a circular sector
of the flanks F1, F2, the wheel R is rotated directly by the
spindle 14.
[0077] Since for the positioning of the bead breaking
tools 32, 42, the relative motion between the tyre PN and
the bead breaking tools 32, 42 is very important, the latter
could be movable only to approach one another, with the
spindle 14 which instead is movable to approach the tools
32, 42.
[0078] The inclination of the axis of rotation A with re-
spect to the bed 12 can be any, only the displacements
of the tools 32, 42 with respect to it being important.

Claims

1. Tyre-changing machine (10) for fitting and removing
vehicle wheels, comprising:

- at least a bed (12) for resting on the ground; and
- at least a spindle (14) which extends from said
bed (12) and on which is mountable at least a
wheel (R) having a rim (C) and a tyre (PN) with
two opposite flanks (F1, F2), said spindle (14)
being configured to tighten said rim (C) on it and
able to put in rotation said wheel (R) around an
axis of rotation (A);
characterized by the fact that it comprises two
bead breaking tools (32, 42) which are movable
one towards the other in the proximity of said
spindle (14) along a bead-breaking direction
(D1) substantially parallel to said axis of rotation
(A) of the spindle (14), said bead breaking tools
(32, 42) having respective non-rolling contact
surfaces (34, 44) able to contact and push in
use said opposite flanks (F1, F2) with said wheel
(R) mounted on said spindle (14).

2. Machine according to claim 1, characterized by the
fact that said bead breaking tools (32, 42) and said
spindle (14) are reciprocally movable along an ad-
justment direction (D2) substantially orthogonal to
said axis of rotation (A) to adjust in use the radial
distance of said bead breaking tools (32, 42) from

said tyre (PN).

3. Machine according to claim 1 or 2, characterized
by the fact that the bead breaking tools (32, 42) are
mounted on a respective support arm (30, 40) that
is movable with respect to said bed (12) along said
bead-breaking direction (D1).

4. Machine according to one or more of the preceding
claims, characterized by the fact that said non-roll-
ing contact surfaces (34, 44) are substantially curved
with the concavity thereof facing said axis of rotation
(A).

5. Machine according to one or more of the preceding
claims, characterized by the fact that said bead
breaking tools (32, 42) are configured to move along
said bead-breaking direction (D1) and/or along said
adjustment direction (D2) in a synchronized manner.

6. Machine according to one or more of the preceding
claims, characterized by the fact that it comprises
actuators with electronic control of the position for
moving said bead breaking tools (32, 42).

7. A method for removing a tyre from the rim of a wheel,
characterized by the fact that it comprises the steps
of:

- providing at least a tyre-changing machine (10)
having at least a bed (12) for resting on the
ground, at least a spindle (14) which extends
from said bed (12) and two bead breaking tools
(32, 42) with respective non-rolling contact sur-
faces (34, 44);
- mounting on said spindle (14) at least a wheel
(R) having a rim (C) and a tyre (PN) with two
opposite flanks (F1, F2), said mounting compris-
ing tightening said rim (C) on said spindle (14)
that is able to put in rotation said wheel (R)
around an axis of rotation (A);
- pushing said opposite flanks (F1, F2) by means
of said bead breaking tools (32, 42) along a
bead-breaking direction (D1) substantially par-
allel to said axis of rotation (A), to release said
tyre (PN) from said rim (C).

8. Method according to claim 7, characterized by the
fact that said pushing comprises the steps of:

- pressing said bead breaking tools (32, 42) on
a surface of said opposite flanks (F1, F2) corre-
sponding to a circular sector of the circumfer-
ence of said wheel (R) to remove said tyre (PN)
in correspondence to said circular sector;
- moving said bead breaking tools (32, 42) away
from said opposite flanks (F1, F2);
- rotating said spindle (14) and said wheel (R)
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around said axis of rotation (A) to shift said cir-
cular sector with respect to said bead breaking
tools (32, 42) moved away;
- repeating said pressing, said moving away and
said rotating on different circular sectors to re-
move the complete tyre (PN).

9. Method according to claim 8, characterized by the
fact that in said repeating the different circular sec-
tors are adjacent and together cover the entire cir-
cumference of said opposite flanks (F1, F2).
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