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Transfer device and method for transferring a tire component

@ The invention relates to a transfer device and method for transferring an at least partially ferromagnetic tire
component (9), wherein transfer device comprises a first transfer member (1) and a second transfer member (2)
which are movable into a first transfer state on opposite sides of a first transfer plane (P1), wherein the first
transfer member (1) comprises first magnetic field sources (11) that form a first magnetic field array (12) for
retaining the tire component (9) with a first magnetic attraction force (F1), wherein the second transfer member (2)
comprises second magnetic field sources (21) that form a second magnetic field array (22) for retaining the tire
component (9) with a second magnetic attraction force (F2) that is larger than the first magnetic attraction force
(F1) at the first transfer plane (P1), wherein in the first transfer state the second magnetic field array (22) is offset
with respect to the first magnetic field array (12).

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende
stukken.
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Transfer device and method for transferring a tire

component

BACKGROUND

The invention relates to a transfer device and a
method for transferring a tire component.

s 4,411,724 A discloses an apparatus for
splicing cord ply segments. The apparatus is provided with
a first retaining member that is constituted by a first
electromagnet extending longitudinally of and within the
first conveyor, and a second retaining member that 1is
constituted by a second electromagnet extending
longitudinally of and within the second conveyor. The
electromagnet in the second conveyor is larger in magnetic
force than the electromagnet in the first conveyor to the
extent that the cord ply segments are able to be
transferred from the first conveyor to the second conveyor.
The transfer means 1s constituted by portions of the first
and second electromagnets which are overlapped to each
other.

While the difference in magnetic force between
the electromagnets allows the transfer from the first
conveyor to  the second conveyor, the electromagnets
themselves remain strongly magnetically attracted to each
other. Hence, when the conveyors need to be separated from
each other, e.g. to move the transferred cord ply segments
to another position within the apparatus, said movement may
be counteracted by the magnetic force. This is why US
4,411,724 A features complex and expensive electromagnets

to transfer the cord ply segments, so that one of said
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electromagnets can be switched off to allow separation from
the other electromagnet.

It 1is an object of the present invention to
provide a transfer device and a method for transferring a
tire component, wherein the complexity and/or cost of the

transfer device can be reduced.

SUMMARY OF THE INVENTION

According to a first aspect, the invention
provides a ftransfer device for transferring an at least
partially ferromagnetic tire component, wherein transfer
device comprises a first ftransfer member and a second
transfer member which are movable relative to each other
into a first transfer state on opposite sides of a first
transfer plane, wherein the first transfer member comprises
a plurality of first magnetic field sources that form a
first magnetic field array for retaining the tire component
to the first transfer member with a first magnetic
attraction force, wherein the second transfer member
comprises a plurality of second magnetic field sources that
form a second magnetic field array for retaining the tire
component to the second transfer member with a second
magnetic attraction force, wherein in the first transfer
state the second magnetic attraction force at the first
transfer plane is larger than the first magnetic attraction
force at the first transfer plane to transfer the tire
component from the first transfer member to the second
transfer member, wherein in the first transfer state the
second magnetic field array is at least partially offset
with respect to the first magnetic field array.

Because of the c¢ffset, the magnetic attraction
force between the first transfer member and the second
transfer member can be reduced significantly, thus allowing
for an easy separation of the transfer members after the

transfer, without the need for additicnal separation means
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or control of the magnetic attraction forces.

In a preferred embodiment the first transfer
member and the second transfer member are movable relative
to each other from a pre-transfer state in which the first
transfer member and the second transfer member are spaced
apart from each other on opposite sides of the first
transfer plane at a first mutual distance to the first
transfer state in which the first transfer member and the
second transfer member are spaced apart from each other on
opposite sides of the first transfer plane at a second
mutual distance that 1s smaller than the first mutual
distance, and from the first transfer state into a post-
transfer state in which the first transfer member and the
second transfer member are spaced apart from each other on
opposite sides of the first transfer plane at a third
mutual distance that 1is larger than the second mutual
distance, wherein the second magnetic field array is at
least partially offset with respect to the first magnetic
field array in the pre-transfer state, the first transfer
state, the post-transfer state and therein between. Hence,
the magnetic attraction force between the transfer members
can be reduced significantly during both the apprcach of
the transfer members from the pre-transfer state to the
first transfer state as well as during the separation of
the transfer members from the first transfer state to the
post-transfer state.

In a further embodiment, in the first transfer
state, the second magnetic field array is offset with
respect to the first magnetic field array over a first
offset angle about a first offset axis normal to the first
transfer plane. Providing an offset about said first offset
axls can be a simple yet effective way of misaligning the
magnetic fields in the respective arrays.

In an embodiment thereof the first offset angle
is chosen within a range of ten to eighty degrees,
preferably within a range of twenty to seventy degrees and

most preferably within a range of thirty to sixty degrees.
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Within said range, the magnetic attraction force between
the transfer members can be reduced significantly.

In a further embodiment the first magnetic field
sources are arranged in the first magnetic field array in
one or more rows parallel to a first pattern direction.

In an embodiment thereof the first magnetic field
sources are arranged in the first magnetic field array in
one or more columns parallel to a second pattern direction
transverse or perpendicular to the first pattern direction.

In a further embodiment thereof the second
magnetic field sources are arranged in the second magnetic
field array in one or more rows parallel to a third pattern
direction.

In an embodiment thereof the second magnetic
field sources are arranged in the second magnetic field
array 1n one or more columns parallel to a fourth pattern
direction transverse or perpendicular to the third pattern
direction.

Hence, the magnetic field sources can be provided
in a predetermined pattern to allow for better control of
the offset and its effect on the magnetic attraction force
between the transfer members.

Preferably, the first ©pattern direction 1is
different from the third pattern direction. Hence, at least
some of the first magnetic field sources in said first
pattern direction can be offset with respect to at least
some of the second magnetic field sources in the third
pattern direction.

Preferably, the second pattern direction 1is
different from the fourth pattern direction. Hence, at
least some of the first magnetic field sources in said
second pattern direction can be offset with respect to at
least some of the second magnetic field sources in the
fourth pattern direction.

Preferably, the first magnetic field sources in
each row of the first magnetic field array are evenly

distributed in the first pattern direction at a first pitch



10

15

20

25

30

35

distance.

Preferably, the first magnetic field sources in
each column of the first magnetic field array are evenly
distributed in the second pattern direction at a second
pitch distance.

Preferably, the second magnetic field sources in
each row of the second magnetic field array are evenly
distributed in the third pattern direction at a third pitch
distance.

Preferably, the second magnetic field sources in
each column of the second magnetic field array are evenly
distributed in the fourth pattern direction at a fourth
pitch distance.

By providing the magnetic field sources at a
predetermined pitch, the offset and its effect on the
magnetic attraction force between the transfer members can
be controlled more accurately.

In one embodiment the first pitch distance and
the third pitch distance are unequal.

In another embodiment the second pitch distance
and the fourth pitch distance are unequal.

The unequal pitch can provide an offset between
at least some of the first magnetic field sources with
respect to the second magnetic field sources.

Alternatively, the first magnetic field sources
are arranged in the first magnetic field array according to
a first random pattern. Preferably, the second magnetic
field sources are arranged 1in the second magnetic field
array according to a second random pattern different from
the first random pattern. It has been found that different
random patterns can also provide a considerable reduction
in the magnetic attraction force between the transfer
menmbers.

In a further embodiment the plurality of first
magnetic field sources comprises a first group of magnets
that face ftowards the first transfer plane with a north

magnetic polarity and a second group of magnets that face
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towards the first transfer plane with a south magnetic
polarity. By providing different polarities, at least some
of the first magnetic field sources may repel the second
magnetic field sources of the same polarity.

In an embodiment therecf the plurality of second
magnetic field sources comprises a first group of magnets
that face towards the first transfer plane with a north
magnetic polarity and a second group of magnets that face
towards the first transfer plane with a south magnetic
polarity. By providing different polarities, at least some
of the second magnetic field sources may repel the first
magnetic field sources of the same polarity.

In a further embodiment thereof the magnets of
the first group alternate with the magnets of the second
group within a respective one of the magnetic field arrays.
The alternation provides for an at least partially
repelling magnet array.

Preferably, the first mutual distance and the
third mutual distance are at least five millimeters and
most preferably at least ten millimeters. Hence, within
sald minimum mutual distance range, the offset is provided
between the respective arrays.

In an embodiment the transfer device further
comprises at least one drive member for driving the
relative movement of the first transfer member and the
second transfer member between the pre-transfer state, the
first transfer state and the post-transfer state.

In an embodiment thereof the transfer device
further comprises a control wunit that is arranged for
controlling the at least one drive member for driving the
relative movement of the first transfer member and the
second transfer member between the pre-transfer state, the
first transfer state and the post-transfer state.

Preferably, the first magnetic field sources, the
second magnetic field sources or both are permanent
magnets. Permanent magnets are less expensive and less

complex than controllable electromagnets.
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In an embodiment the fransfer device further
comprising a third transfer member, wherein the second
transfer member and the third transfer member are movable
relative to each other into a second transfer state on
opposite sides of a second transfer plane, wherein the
third transfer member comprises a plurality of third
magnetic field sources that form a third magnetic field
array for retaining the tire component to the third
transfer member with a third magnetic attraction force,
wherein 1in the second transfer state the third magnetic
attraction force at the second transfer plane 1is larger
than the second magnetic attraction force at the second
transfer plane to transfer the tire component from the
second transfer member to the third transfer member,
wherein in the second transfer state the third magnetic
field array 1is at least partially offset with respect to
the second magnetic field array. The third transfer member
can interact with the second transfer member in
substantially the same manner as the second transfer member
with the first transfer member and can be used to transfer
the tTire compconent further. In a preferred embodiment
thereof in the second transfer state the third magnetic
field array is offset with respect to the second magnetic
field array over a second offset angle about a second
offset axis normal to the second transfer plane.

In a further preferred embodiment thereof the
second offset angle 1s chosen within a range of ten to
eighty degrees, preferably within a range of twenty to
seventy degrees and most preferably within a range of
thirty to sixty degrees.

In a further embodiment thereof the transfer
device further comprises a fourth transfer member or
further transfer members that together with the first
transfer member, the second transfer member and the third
transfer member forms a series of ftransfer members for
consecutively transferring the tire component between

successive or consecutive pairs of a delivering transfer
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member and a receiving transfer member within the series at
respective transfer planes, wherein each one of the fourth
transfer member or the further transfer members comprises a
plurality of further magnets that forms a further magnet
array for retaining the tire component to the one of the
fourth transfer member or the further transfer members with
a further magnetic attraction force, wherein for each
successive or consecutive pair of transfer members the
magnetic attraction force of the receiving transfer member
is larger than the magnetic attraction of the delivering
transfer member at the respective transfer plane to
transfer the ftTire component from the delivering transfer
member to the receiving transfer member, wherein for each
successive or consecutive pair the magnetic field array of
the receiving transfer member is at least partially offset
with respect to the magnetic field array of the delivering
transfer member. The fourth transfer member can interact
with the third transfer member in substantially the same
manner as the second transfer member with the first
transfer member and can be used to transfer the tire
component further.

In an embodiment thereof, for each pair
successive or consecutive transfer members, the magnetic
field array of each receiving transfer member 1is offset
with respect to the magnetic field array of the delivering
member over an offset angle about a respective offset axis
normal to the respective transfer plane. Hence, for each
pair, an offset angle can be provided that allows for easy
separation of the transfer members within said pair.

Preferably, wherein the offset angle for each
pair 1s at least ten degrees and preferably at least
fifteen degrees. At said minimum offset angle, it has been
found that the magnetic attraction force between the
transfer members can be reduced considerably.

More preferably, the offset angle for each pair
is egqual to ninety degrees divided by the number of

transfer members within the series. Hence, with a minimum
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angle of ten degrees, a maximum of eight pairs of transfer
members can be used 1in series.

In a further embodiment thereof the last transfer
member in the series of transfer members 1is the first
transfer member of the same series of transfer members. The
first transfer member can thus have multiple functions
within the transfer device.

In another embodiment the magnetic attraction
force of one of the magnetic field arrays 1s adjustable.
This allows for reducing the magnetic attraction force of
sald one magnet array. The adjustability may for example be
achieved by arranging one or more electromagnets in the
respective magnet array. Said electromagnets can be
controlled in a range from a maximum magnetic attraction
force to zero magnetic attraction force. Using one or more
electromagnets can also reduce the tendency of the tire
component to Jump from one transfer member to another
transfer member prior to reaching the respective transfer
state.

In an embodiment thereof one of the transfer
members comprises a transfer body and a release mechanism
that is arranged for moving the respective magnetic field
array with respect to said ftransfer body away from the
transfer plane. Said release mechanism can mechanically
separate the magnetic field array, thereby reducing the
strength of its magnetic field at the transfer plane.

According to a second aspect, the invention
provides a method for transferring an at least partially
ferromagnetic tire component with the use of a transfer
device according to any one of the aforementioned
embodiments, wherein the method comprises the steps of:

retaining the tire component to the first
transfer member with the first magnetic attraction force;

moving the first transfer member and the second
transfer member relative to each other into the first
transfer state on opposite sides of the first transfer

plane;
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retaining the tire component to the second
transfer member with the second magnetic attraction force,
wherein in the first transfer state the second magnetic
attraction force at the first transfer plane is larger than
the first magnetic attraction force at the first transfer
plane; and

transferring the fire component from the first
transfer member to the second transfer member,

wherein in the first transfer state the second
magnetic field array is at least partially offset with
respect to the first magnetic field array.

This method relates to the implementation of the
transfer device and thus has the same technical advantages
as the aforementioned transfer device and its embodiments.

In a preferred embodiment tThe method further
comprises the steps of:

moving the first transfer member and the second
transfer member relative to each other from a pre-transfer
state in which the first transfer member and the second
transfer member are spaced apart from each other on
opposite sides of the first transfer plane at a first
mutual distance;

moving the first transfer member and the second
transfer member relative to each other from the pre-
transfer state into the first transfer state in which the
first transfer member and the second transfer member are
spaced apart from each other on opposite sides of the first
transfer plane at a second mutual distance that is smaller
than the first mutual distance; and

moving the first transfer member and the second
transfer member relative to each other from the first
transfer state into a post-transfer state 1in which the
first transfer member and the second transfer member are
spaced apart from each other on opposite sides of the first
transfer plane at a third mutual distance that is larger
than the second mutual distance,

wherein the second magnetic field array 1is at
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least partially offset with respect to the first magnetic
field array in the pre-transfer state, the first transfer
state, the post-transfer state and therein between.

The wvarious aspects and features described and
shown 1in the specification can be applied, individually,
wherever possible. These individual aspects, in particular
the aspects and features described 1in the attached
dependent claims, can be made subject of divisional patent

applications.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be elucidated on the basis of
an exemplary embodiment shown 1in the attached schematic
drawings, 1in which:

figure 1 shows an isometric view of a transfer
device for transferring a tire component, comprising a
first transfer member, a second transfer member and a third
transfer member according to a first exemplary embodiment
of the invention;

figures 2, 3 and 4 show front views of the first
transfer member and the second transfer member during
exemplary steps of a method for transferring the tire
component;

figure 5 shows a bottom wview of fthe first
transfer member along the line V-V in figure 2;

figure 6 shows a top view 0of the second transfer
member along the line VI-VI in figure 2;

figure 7 shows a top view of an alternative
second transfer member according to a second exemplary
embodiment of the invention;

figure 8 shows an overlay of the bottom view of
first transfer member with the bottom view of the second
transfer member according to the line VIII-VIII in figure
3;

figure 9 shows an alternative overlay of the
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bottom view of the first transfer member according to
figure 5 with the top view of the alternative second
transfer member according to figure 7;

figures 10A-10I show schematic front views of the
first transfer member, the second transfer member and the
third transfer member according to figure 1 during
exemplary steps of the method for transferring the tire
component; and

figures 11, 12 and 13 show a possible
configuration of the first transfer member, the second
transfer member and the third transfer menber,
respectively, during the steps of the method in figures
10A-10I; and

figures 14A and 14B show the first transfer
member and the second transfer member during the steps of

an alternative method for releasing the tire component.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows a transfer device for transferring
an at least partially ferromagnetic tire component 9
according to an exemplary embodiment of the invention. The
tire component 9 typically comprises an elastomeric body
with embedded ferromagnetic, metal or steel reinforcement
cords.

The transfer device comprises a first transfer
member 1, a second transfer member 2 and a third transfer
member 3. The first transfer member 1 is mounted to the end
of a first drive member 71, 1in this example a robotic
manipulator or a robot arm. As such, the first tfransfer
member 1 may be regarded as a gripper at the end of a
robotic manipulator 71. In this exemplary embodiment, the
shape or contour of the first transfer member 1 is adapted
to match or substantially match the parallelogram shape of

the tire component 9. The second transfer member 2 1is
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coupled a second drive member 72 so as to be rotatable
about a turn-table axis T. As such, the second transfer
member 2 may be regarded as a turn-table for turning-over
or flipping the tire component 9. The third transfer member
3 1is placed directly underneath an endless belt of a belt
conveyor 33. As such, the third transfer member 3 may be
regarded as a functional component of said belt conveyor
33.

It will however be apparent to one skilled in the
art that the transfer members 1, 2, 3 may be used in
various alternative applications where an at least
partially ferromagnetic tire component 9 reguires transfer
from one transfer member to the other transfer member. The
description hereafter refers to the transfer of an at least
partially ferromagnetic tire component 9 between generic
transfer members 1, 2, 3, not limited to the application as
shown in the exemplary drawings.

As shown in figure 1, the first transfer device 1
comprises a first transfer body 10 and a plurality of first
magnetic field sources 11 mounted in or to said first
transfer body 10 to form a first magnetic field matrix or
array 12 for retaining the tire component 9 to the first
transfer body 10 of the first transfer member 1 with a
first magnetic attraction force Fl. The second transfer
device 2 comprises a second transfer body 20 and a
plurality of second magnetic field sources 21 mounted in or
to sald second transfer body 20 to form a second magnetic
field matrix or array 22 for retaining the tire component 9
to the second transfer body 20 of the second transfer
member 2 with a second magnetic attraction force F2. The
third transfer device 3 comprises a third transfer body 30
and a plurality of third magnetic field sources 31 mounted
in or to said third transfer body 30 to form a third magnet
matrix or array 32 for retaining the tire component 9 to
the third transfer body 30 of the third transfer member 3
with a third magnetic attraction force F3. The first

magnetic field sources 11, the second magnetic field
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sources 21 and/or the third magnetic field sources 31 may
be individual magnets or integrated magnet bodies that
generate individual magnetic fields.

Figures 2-4 shows the steps of a method for
transferring the tire component 9 from the first transfer
member 1 to the second transfer member 2.

Figure 2 shows that the first transfer member 1
and the second transfer member 2 are moved relative to each
other into a pre-transfer state in which the first transfer
member 1 and the second transfer member 2 are spaced apart
from each other on opposite sides of the first transfer
plane Pl. In said pre-transfer state, the first transfer
member 1 and the second transfer member 2 are spaced apart
at a first mutual distance Z1.

Figure 3 shows that the first transfer member 1
and the second transfer member 2 are subsequently moved
relative to each other from the pre-transfer state, as
shown in figure 2, into a first transfer state in which the
first transfer member 1 and the second transfer member 2
are spaced apart from each other on opposite sides of the
first transfer plane Pl at a second mutual distance Z2 that
is smaller than the first mutual distance Z1. In
particular, the second mutual distance ZZ 1s chosen to be
substantially equal to the thickness of the tire component
9 so that both the first transfer member 1 and the second
transfer member 2 may be arranged in abutting contact with
the tire component 9 at opposite sides of the first
transfer plane Pl. Hence, the tire component 9 can be
transferred from the first transfer member 1 to the second
transfer member 2 without letting go of said tire component
9. In this exemplary embodiment, the first transfer member
1 and the second transfer member 2 are moved relative to
each other by moving the first transfer member 1 with the
use of the first drive member 71 towards the second
transfer member 2. Preferably, the first transfer member 1
and the second transfer member 2 are movable relative to

each other in a direction normal and/or perpendicular to
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the first transfer plane Pl.

Figure 4 shows that the first transfer member 1
and the second transfer member 2 are subsequently moved
relative to each other from the first transfer state, as
shown in figure 3, into a post-transfer state in which the
first transfer member 1 and the second transfer member 2
are spaced apart from each other on opposite sides of the
first transfer plane Pl at a third mutual distance Z3 that
is larger than the second mutual distance 7Z2.

The second magnetic attraction force F2 is larger
than the first magnetic attraction force Fl1 to ensure that
the tire component 8 is actually transferred from the first
transfer member 1 to the second transfer member 2 when the
first transfer member 1 and the second transfer member 2
move from the first transfer state into the post-transfer
state.

When the first transfer member 1 and the second
transfer member 2 are positioned 1in the first transfer
state at opposite sides of the first transfer plane P1l, as
in figure 3, the first magnetic field array 12 of the first
transfer member 1 may be magnetically attracted to the
second magnetic field array 22 of the second transfer
member 2. This magnetic attraction between the respective
transfer members 1, 2 could potentially counteract the
relative movement of said transfer members 1, 2 apart from
each other. Hence, to reduce and/or prevent magnetic
attraction between the first transfer member 1 and the
second transfer member 2 1in the first transfer state, the
second magnetic field array 22 1is at least partially offset
with respect to the first magnetic field array 12.
‘Partially offset’, in the context of the present
invention, means that at least some of the first magnetic
field sources 11 of the first magnetic field array 12 are
misaligned and/or shifted, e.g. by rctation, translation or
change in pitch distance, with respect to some of the
second magnetic field sources 21 of the second magnetic

field array 22. Hence, while the first transfer member 1
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and  the second transfer member 2 can 1ndividually
magnetically attract the tire component 9 with the first
magnetic attraction force Fl1 and the second magnetic
attraction force F2, respectively, the magnetic attraction
between the first transfer member 1 and the second transfer
member 2 can be kept to a minimum. Thus, less effort is
required to separate the first transfer member 1 and the
second transfer member 2.

Preferably, the second magnetic field array 22 is
at least partially offset with respect to the first
magnetic field array 12 in the pre-transfer state, the
first transfer state, the post-transfer state and therein
between. Hence, both during the mutual approach as well as
during the separation of the first transfer member 1 and
the second transfer member 2, the magnetic attraction
between the first transfer member 1 and the second transfer
member 2 can be kept to a minimum. This prevents that the
magnetic attraction negatively influences the accuracy of
the positioning of the first transfer member 1 with respect
to the second transfer member 2.

In the pre-transfer state of figure 2 and the
post-transfer state of figure 4, the first mutual distance
Zz1l and the third mutual distance Z3 between the first
transfer member 1 and the second transfer member 2 is at
least five millimeters and more preferably at least ten
millimeters. When moving the first transfer member 1 and
the second transfer member 2 apart towards the upper end of
sald range, the magnetic attraction force between the first
transfer member 1 and the second transfer member 2 1is
negligible. It 1is preferred to keep the first magnetic
field array 12 and the second magnetic field array 22 at
least partially misaligned when the first transfer member 1
and the second transfer memker 2 are within said range.

Figure 5 shows an example of a possible
configuration of the first magnetic field array 12. The
first magnetic field sources 11 of said first magnetic

field array 12 are arranged in mutually parallel rows and
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columns extending in a first pattern direction D1 and a
second pattern direction D2, respectively. Preferably, the
first magnetic field scurces 11 1in each row are evenly
distributed in the first pattern direction D1 at a first
pitch distance X1. Preferably, the first magnetic field
sources 11 in each column are also evenly distributed in
the second pattern direction D2 at a second pitch distance
X2. ‘Pitch distance’, in the context of the present
invention, means the center-to-center or heart distance
between two directly adjacent first magnetic field socurces
11 in a respective row or column of the first magnetic
field array 12. In this exemplary embodiment, the plurality
of first magnetic field sources 11 comprises a first group
of magnets that face towards the first transfer plane Pl
with a north magnetic polarity N and a second group of
magnets that face towards the first transfer plane Pl with
a south magnetic polarity S. Preferably, the magnets of the
first group alternate with the magnets of the second group.
Figure o shows an example of a possible
configuration of the second magnetic field array 22. The
second magnetic field sources 21 of said second magnetic
field array 22 are arranged in mutually parallel rows and
columns extending in a third pattern direction D3 and a
fourth pattern direction D4, respectively. Preferably, the
second magnetic field sources 21 in each row are evenly
distributed in the third pattern direction D3 at a third
pitch distance X3. Preferably, the second magnetic field
sources 21 1in each column are also evenly distributed in
the fourth pattern direction D4 at a fourth pitch distance
X4, ‘Pitch distance’, in the context of the present
invention, means the center-to-center or heart distance
between two directly adjacent second magnetic field sources
21 in a respective row or column of the second magnetic
field array 22. In this exemplary embodiment, the plurality
of second magnetic field sources 21 comprises a first group
of magnets that face towards the first transfer plane Pl

with a north magnetic polarity N and a second group of
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magnets that face towards the first transfer plane P1 with
a south magnetic polarity S. Preferably, the magnets of the
first group alternate with the magnets of the second group.

Figure 7 shows an example of a possible
alternative configuration of a second magnetic field array
122 of an alternative second ftTransfer member 102. In said
second magnetic field array 122, the second magnetic field
sources 121 are again arranged 1in mutually parallel rows
and columns extending in a third pattern direction D3 and a
fourth pattern direction D4, respectively. The second
magnetic field sources 121 in each row are evenly
distributed in the third pattern direction D3 at an
alternative third pitch distance X3 that is smaller than
the first pitch distance X1. The second magnetic field
sources 121 in each column are also evenly distributed in
the fourth pattern direction D4 at an alternative fourth
pitch distance X4 that 1s smaller than the second pitch
distance X2. Preferably, the third pitch distance X3 and
the fourth pitch distance X4 are at least two times smaller
than the first pitch distance X1 and the second pitch
distance X2, respectively.

Figure 8 shows an overlay of the first transfer
member 1 according to figure 5 with the second transfer
member 2 according to figure 6 in the first transfer
position of figure 3. Figure 8 c¢learly shows that the
second magnetic field array 22 1is offset with respect to
the first magnetic field array 12 by rotation of said
second magnetic field array 22 with respect to the first
magnetic field array 12 over a first offset angle Al about
a first offset axis Rl normal and/or perpendicular to the
first transfer plane Pl. Consequently, the third pattern
direction D3 is offset with respect to the first pattern
direction D1 over the first offset angle Al and the fourth
pattern direction D4 is offset with respect to the second
pattern direction D2 over the first offset angle Al. 1In
this example, the first offset angle Al is approximately

forty-five (45) degrees. As clearly shown in figure 8, the
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first offset angle Al causes a relative shift between the
first magnetic field array 12 and the second magnetic field
array 22 such that many of the first magnetic field sources
11 are misaligned with and/or only partially overlapped by
the second magnetic field sources 21. This reduces the
magnetic attraction between the first transfer member 1 and
the second transfer member 2 to a minimum.

It has been found that a first offset angle Al in
the range of ten (10} to eighty (80} degrees 1is also
possible to achieve a considerable reduction 1in the
magnetic attraction between the first transfer member 1 and
the second transfer member 2.

Figure 9 shows an overlay of the first transfer
member 1 according to figure 5 with the alternative second
transfer member 102 according to figure 7 in the first
transfer position of figure 3. Figure 9 clearly shows that
the second magnetic field array 122 is offset with respect
to the first magnetic field array 12 by a mismatch of the
first pitch distance X1 and the second pitch distance X2
with the third pitch distance X3 and the fourth pitch
distance X4, respectively. In particular, for a substantial
part of the overlay, one of the first magnetic field
sources 11 overlaps with four of the second magnetic field
sources 121. 0Of said four second magnetic field sources
121, at least two are of equal polarity than the polarity
of the oppositely located first magnetic field source 11,
thereby at least partially repelling said respective first
magnetic field source 11. Hence, the magnetic attraction
between the first transfer member 1 and the second transfer
member 2 can be reduced significantly and could potentially
be reduced towards zero.

Figures 10A-10I shows the steps of a more complex
method for transferring the tire component 9 from the first
transfer member 1 to the second transfer member 2, from the
second transfer member 2 to the third transfer member 3 and
from the third transfer member 3 to a fourth transfer

member 4 or back to the first transfer member 1.
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The steps as shown in figures 10A-10C correspond
to the steps of transferring the tire component 9 between
the first transfer member 1 and the second transfer member
2, as shown in figures 2-4. Figure 10D shows the situation
in which the second drive member 32 has been actuated to
turn-over and/or flip the first transfer member 1 and the
tire component 9 received thereon about the turn-table axis
T from the first transfer plane Pl towards a second
transfer plane P2 at the third transfer member 3. During
the turning-over, the second magnetic field array 22 at the
second transfer member 2 retains the tire component 9 to
the second transfer member 2, even when the transfer member
2 1is turned up-side-down with respect to the orientation as
shown in figure 10C.

Figure 10E shows the situation in which the
second transfer member 2 has be turn-over fully into a
position opposite to the third transfer member 3 with
respect to the second transfer plane P2. This 1is referred
to as the second transfer state, 1in which the third
transfer member 3 are moved relative to each other into
respective positions on opposite sides of the second
transfer plane PZ. Although the approach of the second
transfer member 2 towards the third transfer member 3 is
the result of a rotation about the turn-table axis T, it is
noted that the very last part of said rotation, meaning the
last few degrees of rotation and/or the last five to ten
millimeters until its end position, can be considered as a
substantially linear apprecach. Hence, the second transfer
member 2 and the third transfer member 3 move through a
pre-transfer state, the second transfer state and a post-
transfer state in essentially the same manner as the first
transfer member 1 and the second transfer member 2 with
respect to the first transfer state.

In figure 10E, the third magnetic attraction
force F3 1s larger than the second magnetic attraction
force F2 to ensure that the tire component 9 is actually

transferred from the second transfer member 2 to the third
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transfer member 3 when the second transfer member 2 and the
third transfer member 3 move from the second transfer state
into the post-transfer state.

Figure 10F shows the situation in which the
second transfer member 2 is moved from the second transfer
state through the post-transfer state away from the third
transfer member 3, leaving the tire component 9 at the
endless belt of the belt conveyor 33 at said third transfer
member 3.

Figures 10F and 10G show how a fourth transfer
member 4, which in this example is 1in fact the first
transfer member 1, is arranged for picking up the turned-
over tire component 9 from the endless belt of the belt
conveyor 33 at the third transfer member 3. Figures 106G,
10H and 10I essentially correspond to figures 10A, 10B and
10C, respectively, yet at the second transfer plane P2 and
with the transfer of the tire component 9 occurring between
the third transfer member 3 and the fourth transfer member
4,

In the second transfer state the third magnetic
field array 32 1s at least partially offset with respect to
the second magnetic field array 22. In this exemplary
embodiment, the offset between the third magnetic field
array 32 and the second magnetic field array 22 1is a
rotational offset of the third magnetic field array 32 with
respect to the second magnetic field array 22 over a second
offset angle A2 about a second offset axis R2 that extends
normal and/or perpendicular to the second transfer plane
P2. Again, the offset may be a misalignment or shift of the
third magnetic field sources 31 with respect to the second
magnetic field sources 21, e.g. by rotation, translation or
change in pitch distance.

Figures 11, 12 and 13 show three possible
configurations for the first magnetic field array 212, the
second magnetic field array 222 and the third magnetic
field array 232. As shown in figure 11, the first magnetic

field sources 211 are arranged in mutually parallel rows
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and columns extending in a first pattern direction D1 and a
second pattern direction D2, respectively. As shown in
figure 12, the second magnetic field sources 221 are
arranged in mutually parallel rows and columns extending in
a third pattern direction D3 and a fourth pattern direction
D4, respectively, which are offset with respect to the
first pattern direction D1 and the second pattern direction
D2, respectively, over a first offset angle Al about the
first offset axis R1l. As shown in figure 13, the third
magnetic field sources 231 are arranged 1in mutually
parallel rows and columns extending in a fifth pattern
direction D5 and a sixth pattern direction De,
respectively, which are offset with respect to the first
pattern direction D1 and the second pattern direction D2,
respectively, over a second offset angle AZ about a second
offset axis R2.

The first offset angle Al and the second offset
angle A2 are preferably equal. In this exemplary
embodiment, the first offset angle Al and the second offset
angle AZ are both approximately thirty (30) degrees. The
offset angles Al, A2 are preferably chosen so that each
magnet array 212, 222, 232 1s misaligned with respect to
other magnet arrays 212, 222, 232 that are used in the same
transfer device. Hence, every transfer member 1, 2, 3 has a
different magnet array 212, 222, 232. This provides more
flexibility, as the first transfer member 1 may also
cooperate with the third transfer member 3 instead of the
second transfer member 2. Preferably, the offset angles Al,
A2 are chosen to be equal or substantially equal to ninety
(90) degrees divided by the number of transfer members 1,
2, 3 1in the transfer device. The offset angles Al, A2
should not be less than ten (10) degrees to maintain a
sufficient decrease in the magnetic attraction between the
transfer members 1, 2, 3. Consequently, it would be
possible to provide a series of up to eight transfer
members (not shown), each with a magnet array that is

offset over an angle of at least ten degrees (10} with
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respect to each of the other magnet arrays.

Within said series, consecutive or successive
pairs of transfer members are arranged for transferring the
tire component 9 at respective transfer planes. Each
consecutive or successive pair of transfer members
comprises a receiving transfer member that receives the
tire component 9 and a delivering transfer member that
delivers the ftire component 9 fo the receiving transfer
member. The magnetic attraction force of the receiving
transfer member is larger than the magnetic attraction of
the delivering transfer member at the respective transfer
plane to transfer the tire component 9 from the delivering
transfer member to the receiving transfer member.

The previously discussed magnets 11, 21, 31, 121,
211, 221, 231 are preferably permanent magnets. The
construction of the transfer members 1, 2, 3, 102 can thus
be kept relatively simple vyet very effective. There are
exceptions however, where a slightly more complex magnet

configuration for at least one of the transfer members is

desirable.

For example, the last transfer member in the
series - 1in figures 10G, 10H and 10I the fourth transfer
member 4 - may also be formed by the first transfer member

1 of the same series. However, as the magnetic attraction
forces Fl, F2, F3 have become incrementally stronger with
each transfer, the second to last magnetic attraction force
F3 is considerably larger than the last magnetic attraction
force F1l generated by the first transfer member 1 of the
series. Hence, 1t will be difficult to transfer the tire
component 9 between the second to last transfer member 3
and the last transfer member 4 in the form of the first
transfer member 1. It has been found however that when one
of the magnetic attraction forces 1is adjustable, e.g. by
providing an adjustable electromagnet or by mechanically
adjusting the spacing between the magnets and the tire
component 9, the magnetic attraction force can be

controlled to a level that allows for the transfer of the
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tire component 9. In the example as shown in figure 1, the
third transfer member 3 may be lowered with a release
mechanism 5, as shown in figure 142, to increase the
spacing between tire component 9 supported at the endless
belt of the belt conveyor 33 and the magnets 31 of the
third transfer member 3, thereby release the third transfer
member 3 to the first transfer member 1. Alternatively, the
first transfer member 1 may be provided with one or more
electromagnets with a capacity sufficient to provide a
fourth magnetic attraction force F4, as shown in figure
14B, that exceeds the third magnetic attraction force F3.

In an alternative embodiment, the transfer
members may be provided with magnet arrays in which the
magnets are arranged 1in random patterns (not shown),
wherein the random pattern is different for each transfer
member. Although probably not as effective as the
predetermined patterns as previocusly discussed, the random
pattern could provide sufficient misalignment to at least
partially reduce the magnetic attraction between the
respective transfer members.

It is to be understood that the above description
is included to illustrate the operation of the preferred
embodiments and is not meant to 1limit the scope of the
invention. From the above discussion, many variations will
be apparent to one skilled in the art that would vyet be
encompassed by the scope of the present invention.

In summary, the invention relates to a transfer
device and method for transferring an at least partially
ferromagnetic tire component (9}, wherein transfer device
comprises a first transfer member (1) and a second transfer
member (2) which are movable inte a first transfer state on
opposite sides of a first transfer plane {(Pl), wherein the
first transfer member (1) comprises first magnetic field
sources (11) that form a first magnetic field array (12)
for retaining the tire component (92) with a first magnetic
attraction force (Fl), wherein the second transfer member

(2) comprises second magnetic field sources (21) that form



25

a second magnetic field array (22) for retaining the tire
component (9) with a second magnetic attraction force (F2)
that is larger than the first magnetic attraction force
(F1) at the first transfer plane (Pl), wherein in the first
transfer state the second magnetic field array (22) 1is

offset with respect to the first magnetic field array (12).
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CONCLUSTIES

1. Overdraaginrichting voor het overdragen van
een ten minste gedeeltelijk ferromagnetische bandcomponent
(9, waarbi] de overdraaginrichting een eerste
overdraagdeel (1) en een tweede overdraagdeel (2, 102)
omvat welke beweegbaar zijn ten opzichte van elkaar in een
eerste overdraagtoestand aan weerszijden van een eerste
overdraagvlak (Pl), waarbij het eerste overdraagdeel (1)
een meervoud van eerste magneetveldbronnen (11, 211) omvat
die een eerste magneetveldreeks (12, 212) wvormen voor het
vasthouden wvan de bandcomponent (9) aan het eerste
overdraagdeel (1) met een eerste magnetische
aantrekkingskracht (Fl), waarbij het tweede overdraagdeel
(2, 102) een meervoud van tweede magneetveldbronnen (21,
121, 221) omvat die een tweede magneetveldreeks (22, 122,
222) vormen voor het wvasthouden wvan de bandcomponent (9)
aan het tweede overdraagdeel (2) met een tweede magnetische
aantrekkingskracht (F2), waarbij in de eerste
overdraagtoestand de tweede magnetische aantrekkingskracht
(F2) bij het eerste overdraagvlak (Pl) groter is dan de
eerste magnetische aantrekkingskracht (Fl) bij het eerste
overdraagvlak (P1l) teneinde de bandcomponent (9) over te
dragen van het eerste overdraagdeel (1) naar het tweede
overdraagdeel (2, 102, waarbi] in de cerste
overdraagtoestand de tweede magneetveldreeks (22, 122, 222)
ten minste gedeeltelijk verschoven is ten opzichte van de
eerste magneetveldreeks (12, 212).

2. Overdraaginrichting volgens conclusie 1,
waarbij] het eerste overdraagdeel (1) en het tweede
overdraagdeel (2, 102) beweegbaar zijn ten opzichte wvan
elkaar van een pre-overdraagtoestand waarin het eerste
overdraagdeel (1) en het tweede overdraagdeel (2, 102) op
aftand liggen aan weerszijden van het eerste overdraagvlak

(Pl) op een eerste onderlinge afstand (Z1) naar de eerste
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overdraagtoestand waarin het eerste overdraagdeel (1) en
het tweede overdraagdeel (2, 102) op afstand wvan elkaar
liggen aan weerszijden van het eerste overdraagvlak (Pl) op
gen tweede onderlinge afstand (Z2) die kleiner is dan de
eerste onderlinge afstand (21, en van de eerste
overdraagtoestand naar een post-overdraagtoestand waarin
het eerste overdraagdeel (1) en het tweede overdraagdeel
(2, 102) op afstand liggen wvan elkaar aan weerszijden van
het eerste overdraagvlak (P1l}) op een derde onderlinge
afstand (Z3) die groter is dan de tweede onderlinge afstand
(Z2), waarbij de tweede magneetveldreeks (22} ten minste
gedeeltelijk 1is verschoven ten opzichte wvan de eerste
magneetveldreeks (12, 212} in de pre-overdraagtoestand, de
eerste overdraagtoestand, de post-overdraagtoestand en
daartussenin.

3. Overdraaginrichting volgens conclusie 1 of 2,
waarbij in de eerste overdraagtoestand de tweede
magneetveldreeks (22, 122, 222) verschoven is ten opzichte
van de eerste magneetveldreeks (12, 212) over een eerste
verschuivingshoek (A1) om een eerste verschuivingshartlijn
(R1) lecodrecht op het eerste overdraagvlak (F1).

4. Overdraaginrichting volgens conclusie 3,
waarbij de eerste verschuivingshoek (Al) wordt gekozen
binnen een bereik wvan tien tot tachtig graden, bij voorkeur
binnen een bereik wvan twintig tot =zeventig graden en bij
meeste voorkeur binnen een bereik wvan dertig tot zestig
graden.

5. Overdraaginrichting volgens een der
voorgaande conclusies, waarbij de eerste magneetveldbronnen
(11, 211) zijn aangebracht 1in de eerste magneetveldreeks
(12, 212) in één of meerdere rijen parallel aan een eerste
patroonrichting (D1).

6. Overdraaginrichting volgens conclusie 5,
waarbij de eerste magneetveldbronnen (11, 211) zijn
aangebracht in de eerste magneetveldreeks {12, 212) in één
of meerdere kolommen parallel aan een tweede

patroonrichting (D2) dwars of loodrecht op de eerste
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patroonrichting (D1).

7. Overdraaginrichting volgens conclusie 5 of ¢,
waarbij de tweede magneetveldbronnen (21, 121, 221) zijn
aangebracht in de tweede magneetveldreeks (22, 122, 222) 1in
één of meerdere rijen parallel aan gen derde
patroonrichting (D3).

8. Overdraaginrichting volgens conclusie 7,
waarbij de tweede magneetveldbronnen (21, 121, 221) zijn
aangebracht in de tweede magneetveldreeks (22, 122, 222) in
één of meerdere kolommen parallel aan een de vierde
patroonrichting {D4) dwars of loodrecht op de derde
patroonrichting (D3).

9. Overdraaginrichting volgens conclusie 7,
waarbij] de eerste patrcoconrichting (D1) anders is dan de
derde patroonrichting (D3).

10. Overdraaginrichting volgens conclusie 8,
waarbij de tweede patroonrichting (DZ2) anders is dan de
vierde patroonrichting (D4).

11. Overdraaginrichting volgens een der
conclusies 5-10, waarbij de eerste magneetveldbronnen (11,
211} in elke rij van de eerste magneetveldreeks (12, 212)
gelijkmatig verdeeld zijn in de eerste patroonrichting (D1)
op een eerste pitch-afstand (X1).

12. Overdraaginrichting volgens een der
conclusies 6-10, waarbij de eerste magneetveldbronnen (11,
211) in elke kolom van de eerste magneetveldreeks (12, 212)
gelijkmatig verdeeld zijn in de tweede patroonrichting (D2Z)
op een de tweede pitch-afstand (X2).

13. Overdraaginrichting volgens een der
conclusies 7-10, waarbij de tweede magneetveldbronnen (21,
121, 221) in elke rij wvan de tweede magneetveldreeks (22,
122, 2229 gelijkmatig verdeeld Zijn in de derde
patroonrichting (D3) op een de derde pitch-afstand (X3).

14. Overdraaginrichting volgens een der
conclusies 8-10, waarbij de tweede magneetveldbronnen (21,
121, 221) in elke kolom van de tweede magneetveldreeks (22,

122, 222) gelijkmatig verdeeld zijn in de vierde
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patroonrichting (D4) op een de vierde pitch-afstand (X4).

15. Overdraaginrichting volgens conclusies 11 en
13, waarbij de eerste pitch-afstand (X1) en de derde pitch-
afstand (X3) ongelijk zijn.

16. Overdraaginrichting volgens conclusies 12 en
14, waarbij de tweede pitch-afstand (X2} en de vierde
pitch-afstand (X4) ongelijk zijn.

17. Overdraaginrichting volgens conclusie 1,
waarbij de eerste magneetveldbronnen zijn aangebracht in de
eerste magneetveldreeks volgens een eerste willekeurig
patroon.

18. Overdraaginrichting volgens conclusie 17,
waarbij de tweede magneetveldbronnen zijn aangebracht in de
tweede magneetveldreeks volgens een tweede willekeurig
patroon anders dan het eerste willekeurige patroon.

19. Overdraaginrichting volgens een der
voorgaande conclusies, waarbij het meervoud van eerste
magneetveldbronnen (11, 211) een eerste groep van magneten
omvat die gericht is naar het eerste overdraagvlak (Pl) met
gen magnetische noordpool (N) en een tweede groep van
magneten die gericht 1is naar het eerste overdraagvlak (P1)
met een magnetische zuidpool (S).

20. Overdraaginrichting volgens conclusie 19,
waarbij het meervoud wvan tweede magneetveldbronnen (21,
121, 221) een eerste groep van magneten omvat die gericht
is naar het eerste overdraagvlak (Pl) met een magnetische
noordpocl (N) en een tweede groep van magneten die gericht
is naar het eerste overdraagvlak (Pl) met een magnetische
zuidpool (S).

21. Overdraaginrichting volgens conclusie 19 of
20, waarbij de magneten van de eerste groep alterneren met
de magneten van de tweede groep binnen de desbetreffende
magneetveldreeks (12, 22, 122, 212, 222).

22. Overdraaginrichting volgens conclusie 2,
waarbij de eerste onderlinge afstand (Z1) en de derde
onderlinge afstand (Z3) ten minste vijf millimeter zijn en

meest bij voorkeur ten minste tien millimeter.
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23. Overdraaginrichting volgens conclusie 2,
waarbij de overdraaginrichting verder ten minste één
aandrijfdeel (71) omvat voor het aandrijven van de
relatieve beweging van het eerste overdraagdeel (1) en het
tweede overdraagdeel (2, 102) tussen de pre-
overdraagtoestand, de eerste overdraagtoestand en de post-
overdraagtoestand.

24, Overdraaginrichting volgens conclusie 23,
waarbij de overdraaginrichting verder een stuureenheid (8)
omvat die 1s 1ingericht wvcor het aansturen wvan het ten
minste ene aandrijfdeel (71) wvoor het aandrijven van de
relatieve beweging van het eerste overdraagdeel (1) en het
tweede overdraagdeel (2, 102) tussen de pre-
overdraagtoestand, de eerste overdraagtoestand en de post-
overdraagtoestand.

25. Overdraaginrichting volgens een der
voorgaande conclusies, waarbij de eerste magneetveldbronnen
(11, 211), de tweede magneetveldbronnen (21, 121, 221) of
beide permanente magneten zijn.

26. Overdraaginrichting volgens een der
voorgaande conclusies, verder omvattend een derde
overdraagdeel (3), waarbij het tweede overdraagdeel (2,
102) en het derde overdraagdeel (3) beweegbaar zijn ten

opzichte van elkaar 1n een tweede overdraagtoestand aan

weerszijden van een het tweede overdraagvlak (P2), waarbij
het derde overdraagdeel (3) een meervoud van derde
magneetveldbronnen (31, 231) omvat die een derde

magneetveldreeks (32, 232) vormen voor het vasthouden wvan
de bandcomponent aan het derde overdraagdeel (3) met een de
derde magnetische aantrekkingskracht (F3), waarbij in de
tweede overdraagtoestand de derde magnetische
aantrekkingskracht (F3) bij het tweede overdraagvlak (P2)
groter is dan de tweede magnetische aantrekkingskracht (F2)
bij het tweede overdraagvlak (P2) teneinde de bandcomponent
(9) over te dragen van het tweede overdraagdeel (2, 102)
naar het derde overdraagdeel (3), waarbij 1n de tweede

overdraagtoestand de derde magneetveldreeks (32, 232) ten
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minste gedeeltelijk verschoven 1s ten opzichte wvan de
tweede magneetveldreeks (22, 122, 222).

27. Overdraaginrichting volgens conclusie 26,
waarbiij in de tweede overdraagtoestand de derde

magneetveldreeks verschoven is ten opzichte wvan de tweede

magneetveldreeks (22, 122, 222) over een tweede
verschuivingshoek (A2) om een de tweede
verschuivingshartlijn (R2) loodrecht op het tweede

overdraagvlak (P2).

28. Overdraaginrichting volgens conclusie 27,
waarbij de tweede verschuivingshoek (A2) wordt gekozen
binnen een bereik wvan tien tot tachtig graden, bij voorkeur
binnen een bereik van twintig tot zeventig graden en bij
meeste voorkeur binnen een bereik van dertig tot zestig
graden.

29. Overdraaginrichting volgens een der
conclusies 26-28, waarbij de overdraaginrichting verder een
vierde overdraagdeel (4) of verdere overdraagdelen omvat
dat samen met het eerste overdraagdeel (1), het tweede
overdraagdeel (2, 102} en het derde overdraagdeel (3) een
serie wvan overdraagdelen vormt voor het achtereenvolgend
overdragen van de bandcomponent (9) tussen opeenvolgende of
achtereenvolgende paren van een afleverend overdraagdeel en
een ontvangend overdraagdeel (1, 2, 102, 2, 102, 3; 3, 4)
binnen de serie bij desbetreffende overdraagvlakken (P1;
P2), waarbij elke van het vierde overdraagdeel (4) of de
verdere overdraagdelen een meervoud van verdere magneten
omvat die een verdere magneetreeks vormen voor het

vasthouden van de bandcomponent (9) aan een desbetreffende

van het vierde overdraagdeel (4) of de verdere
overdraagdelen met een verdere magnetische
aantrekkingskracht, waarbij voor elk opeenvolgend of

achtereenvolgend paar van overdraagdelen (1, 2, 102; 2,
102, 3; 3, 4) de magnetische aantrekking van het
ontvangende overdraagdeel Jgroter 1is dan de magnetische
aantrekking wvan het afleverende overdraagdeel bij het

desbetreffende overdraagvlak (P1, BE2) teneinde de
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bandcomponent (9} over te dragen van het afleverende
overdraagdeel naar het ontvangende overdraagdeel, waarbij
voor elk opeenvolgend  of achtereenvolgend paar van
overdraagdelen (1, 2, 102; 2, 102, 3; 3, 4) de
magneetveldreeks wvan het ontvangende overdraagdeel ten
minste gedeeltelijk is verschoven ten opzichte wvan de
magneetveldreeks van het afleverende overdraagdeel.

30. Overdraaginrichting volgens conclusie 29,
waarbi]j voor elk paar de magneetveldreeks van elk
ontvangend overdraagdeel verschoven is ten opzichte wvan de
magneetveldreeks van het afleverende overdraagdeel over een
verschuivingshoek (AL, A2) om een desbetreffende
verschuivingshartlijn {R1, R2) loodrecht op het
desbetreffende overdraagvlak (P1, P2).

31. Overdraaginrichting volgens conclusie 30,
waarbij de verschuivingshoek (Al, AZ) voor elk paar ten
minste ftien graden is en bij voorkeur ten minste vijftien
graden.

32. Overdraaginrichting wvolgens conclusie 30 of
31, waarbij de verschuivingshoek (Al, A2} voor elk paar
gelijk 1s aan negentig graden gedeeld door het aantal
overdraagdelen binnen de serie.

33. Overdraaginrichting volgens een der
conclusies 29-32, waarbij het laatste overdraagdeel (4) in
de serie van overdraagdelen (1-4) het eerste overdraagdeel

(1) is van dezelfde serie van overdraagdelen (1-4).

34. Overdraaginrichting volgens een der
voorgaande conclusies, waarbi]j de magnetische
aantrekkingskracht (F1-F3) van een van de

magneetveldreeksen (12, 22, 32, 122, 212, 222, 232)
instelbaar is.
35. Overdraaginrichting volgens een der

voorgaande conclusies, waarbij een van de overdraagdelen

(1-4) een overdraaglichaam (10) en een loslaatmechanisme
(5) dat is ingericht wvoor het weg van het overdraagvlak
(P1, PZ2) bewegen van de desbetreffende magneetveldreeks
(12, 22, 32, 122, 212, 222, 232) ten opzichte wvan het
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overdraaglichaam (10).

36. Werkwijze voor het overdragen van een ten
minste gedeeltelijk ferromagnetische bandcomponent (9) met
gebruik wvan een overdraaginrichting volgens een der
voorgaande conclusies, waarbij de werkwijze de stappen
omvat van:

het wvasthouden wvan de bandcomponent (9) aan het
eerste overdraagdeel (1) met de eerste magnetische
aantrekkingskracht (F1);

het bewegen van het eerste overdraagdeel (1) en
het tweede overdraagdeel (2, 102) ten opzichte wvan elkaar
in de eerste overdraagtoestand aan weerszijden van het
eerste overdraagvlak {(P1);

het wvasthouden van de bandcomponent (9) aan het
tweede overdraagdeel (2, 102) met de tweede magnetische
aantrekkingskracht (F2), waarbi]j in de eerste
overdraagtoestand de tweede magnetische aantrekkingskracht
(F2) bij het eerste overdraagvlak (Pl) groter is dan de
eerste magnetische aantrekkingskracht (Fl) bij het eerste
overdraagvlak (Pl); en

het overdragen van de bandcomponent (9) wvan het
eerste overdraagdeel (1) naar het tweede overdraagdeel (2,
102),

waarbij in de eerste overdraagtoestand de tweede
magneetveldreeks (22, 122, 222) ten minste gedeeltelijk
verschoven 1s ten opzichte van de eerste magneetveldreeks
(12, 212y.

37. Werkwijze volgens conclusie 36, waarbij de
werkwijze de stappen omvat van:

het ten opzichte van elkaar bewegen van het
eerste overdraagdeel (1) en het tweede overdraagdeel (2,
102) van een pre-overdraagtoestand waarin het eerste
overdraagdeel {1} en het tweede overdraagdeel (2, 102} op
afstand wvan elkaar liggen aan weerszijden van het eerste
overdraagvlak (Pl) op een eerste onderlinge afstand (Z1);

het ten opzichte van elkaar bewegen van het

eerste overdraagdeel (1) en het tweede overdraagdeel (2,
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102) van pre-overdraagtoestand naar de eerste
overdraagtoestand waarin het eerste overdraagdeel (1) en
het tweede overdraagdeel (2, 102) op afstand wvan elkaar
liggen aan weerszijden van het eerste overdraagvlak (Pl) op
een tweede onderlinge afstand (Z2) die kleiner is dan de
eerste onderlinge afstand (Z21); en

het ten opzichte wvan elkaar bewegen van het
eerste overdraagdeel (1) en het tweede overdraagdeel (2,
102} van de eerste overdraagtoestand naar een post-
overdraagtoestand waarin het eerste overdraagdeel (1) en
het tweede overdraagdeel (2, 102) op afstand wvan elkaar
liggen aan weerszijden van het eerste overdraagvlak (Pl) op
een derde onderlinge afstand (Z3) die groter is dan de
tweede onderlinge afstand (Z2),

waarbij de tweede magneetveldreeks (22, 122, 222)
tenminste gedeeltelijk verschoven 1is ten opzichte wvan de
gerste magneetveldreeks (12, 212) in de pre-
overdraagtoestand, de eerste overdraagtoestand, de post-

overdraagtoestand en daartussenin.

—0-—0-0~0—0~0~0~0~—



==

ol




[0 0)

FIG. 2

BV

r=3|

)




@

FIG. 3

)

ee

4
21 9

2




1 10

N/

Z3

FI1G. 4



FIG. S

sietslsa

4

-y
i

/m



FIG, 6



o

102
N\

1217
.

122

éé@@@@@@@@@@@@@@@@
NI AN NN IS LN
SNZINZINIZINGINGINZ INZ NI
AT IO IHINLEANTZO 70 N
SENIZINZIN AN Z N7 NN )
GINZINIZ I VANIANZINZIN IO
NN ZIN 7N NG I ZINZIN 7N
LN INIZ NN NI Z N7 OLN
SINZINIZAGINLAIAZ N NN
INZINIZIN NG ZINZ N
N7 7N N NS AN 7NN L)
G2 N7 AN NI AN O
SANZA 7N N2 NN 7N
LN ZINIZINIGINIGINLZINZINZINZN
SNZASZANZINGI N7 AN 7 AN AN

2 32NN M LAN L7 A N N
S A 7N NN N AN 17
B0 A2 UZL M N7 A I NN

NZANZAI 7N O Z I NN
ZINZINIZIS G INIHINZINTZINDZINN
S AUNZI NN 7 NI
ONIZAN NN ZINGZ NN
S ZIN N ENONINIINZANIZ)
ZINIZ NI NI
SNZINZINIZANINIGINZ N7 N7 N
ONIZITIN NG LOINIZINLINIZINN
WA LZINZ 0 N7 N 7NN
OINIZ N INANGINTZINGZIN OGN
S 7NN NG Z INZIN 7N

2

AT ATINIINLGINTERN LN

X4

SN LI Z N7 N N
GIZINIZN PN IO ZIZ NN

I SOSONSONUSODONCSY

LI Z L7 NN Z NN
SIS IING NG NI
ZINIZINGINIGIN LGNNI
NZINZINZNZANIZINTZ N Z NG

X3

FIG. 7






D1,D3

\
éé@@@@@@@@@@ N,
DDOVPVONIDOFIFASOD
to2 |
1_,_,- ,,,,,
23 D2,D4
N-T 98
SM 2
12180600 PN @O _
X4
1<
2SSO
y NN NZNZINZNIZ)

X1

X3

FIG. S



FIG, 10B
FIG. 10C

FIG. 10A

b




[TTT

12

P1

FI1G. 10D
F2

F3

I///l)l

i

7‘<22 g20 33

)

FIG. 10E

7|

i

Tl

11\

71
i
10F

FIG

P1
P1



71
:4/

|

11

Wi

\

4<D

FIG. 106G

F3

11

33

71
1
14

F

10
4(1)1\

T

ra { FIG. 10H

FIG, 101

F3









10

15

ABSTRACT

The invention relates to a transfer device and
method for transferring an at least partially ferromagnetic
tire component (9), wherein transfer device comprises a
first transfer member (1) and a second transfer member (2)
which are movable into a first transfer state on opposite
sides of a first transfer plane (Pl), wherein the first
transfer member (1) comprises first magnetic field sources
(11) that form a first magnetic field array (12) for
retaining the tire component (9) with a first magnetic
attraction force (Fl), wherein the second transfer member
(2) comprises second magnetic field sources (21) that form
a second magnetic field array (22) for retaining the tire
component (9) with a second magnetic attraction force (FZ2)
that is larger than the first magnetic attraction force
{(F1) at the first transfer plane (Pl), wherein in the first
transfer state the second magnetic field array (22) 1is

offset with respect to the first magnetic field array (12).
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Box No. i Basis of this opinion
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2. With regard to any niclectide andior amino acid sequence disclosedt irihé application and necessary o the

claimed invention, Hiis opinion has been established on ths basis of:
a. type of material:

1 asequence listing
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b format of materiak

O onpaper

£ i electronic form
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£l contained in the application asfiled.

L3 filed together with the application: in electranic form.

1 fumished subsequently for the purposes of search.
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coplas isddentical to that in the gpplication as hled or doas not go beyond the application ag filad, as
gppropriate, wera furnishad
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Box No. V' Reasoned statement with regard 10 novelty, inventive step or industrial applicability;
citations and explanations supporting such siatement
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1. Statement
Nowvelty Yes: Llaims 1437
No: Claims
inveattive step Yes: Glaims: 1-37
Mo Claims
tndustrial applicability Yeg: Claims 1-37

Mo Claims
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Sigieofthe Ag

Reference is made to the following documents:
D1 US2011/0315816 - At;
D2 US 4,411,724 - A;
D3 : US 4,504,337 - A
P4 US 6,605,949 - B1;
D5 US 2012/0087518 - AL,

21 Claim1 relates to a transfer device for transferring an at least partially
ferromagnetic tire companent (8}, wherein the transter device comprises :

{a) - a first transfer member {1} and
{b} - a second transfer member (2),

which are movable relative to each other into a first transfer state on ppposite sides of
a first transfer plane,

{a1} - wherein the first transfer member {1} comprises a plurality of first magnstic field
sources (11) that form a first magnetic field array for retaining the tire component {o
the first transfer member with a first magnetic attraction foree;

{b1) - wherein the second transfer member {2) comprises a plurality of second
magnetic field sources (21} that form a second magnetic ield array for retaining the
tire companent to the second transfer member with a second magnetic ativaction
force;

{c) - whersin in the first transfer state the second magnetic attraction force at the first
iransfer plane is larger than the first magnetic attraction force at the first transfer plane
to fransfer the tirecomponent from the first transfer member o the second {ransfer
member;

FoemRLESP-Y {separate sheety (July BHUDT (shast 1)
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{d} - whergin in the first transfer state the second magnstic field array is at lsast
partially offset with respect to the first magnetic field array.

2.2 Transfer devices for ransferring lire componeants containing at least partially
ferromagnetic elements, the devices substantially comprising a first transfer member
provided with magnetic field sources and a second transfer member provided with
magnetic field sources, first and second transfer members being movable relative to
each other, are well knowr in the field: see for instance documents D3 (US 4,504 337
- A), D4 (US 6,695,849 - B}, DB (US 2012/00675186 - At 1.

2.3 Furthermore, both documents D1 (UG 201 /03158516 - A1) and D2 {US
4,411,724 - A) describe the provision of altering the magnetic field arrays {o achieve
desired technical effects: see for instance paragraphs [0040] - {0042] of D1 and
column 8, lines 11-22 of D2,

24 However, nane of said documents D1 to D5 (which are regarded as the state of
the art nearest to the subjsct-matier of claim 1 of the present application}, disclose, in
combination, the additional feature {d) recited in claim 1,

Claim 1 is therefore novel.

25 The problem to be solved is explained from page 1, line 28 to page 2, line 8 of
the present applicationy, namely o provide a transfer device of reduced complexity
and cost i comparison with the prior art devices.

2.6 This problem is solved by the combination of features as regited in claim 1.
Because of the offset [ feature (d) ], the magnstic aliraction force between the first
transfer member and the second transfer member can be reduced significantly, thus
allowing for an easy separation of the transfer members afler the {fransfer, without the
need for additional separation means or control of the magnetic attraction forces.

2.7 The spegfic problem underlying the present application has not been
acknowledged by the available prior art; the solution proposed by claim 1 is neither
known from, nor rendered obvious by the available prior art,

Claim 1 involves therefore an inventive step.

Foren NL2ET8 {separale sheetl fduly 200G Eheet &)
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28 independent claim 36 substantially recites a method of transferring a
ferromagnetic tire component using the transfer device recited in claim 1 and, as
such, is also regarded ag novel and inventive.

29 The dependent claims 2 to 35 and 37, as such, are also regarded as novel and

invantive.
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