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Tire building drum and method for tire building

BACKGROUND

The invention relates to a tire building drum, in
particular a crown drum, and a method for tire building.

WO 2018/111091 A2 discloses a tire building drum,
in particular a crown drum, for single stage tire building.
The tire building drum comprises two drum halves, wherein
each drum half i1s provided with a bead-lock section, a
turn-up section at the side of the bead-lock section facing
in the axial direction away from the center of the drum and
a crown-up section in the axial direction between the bead-
lock section and the center of the drum. The crown-up
section comprises a plurality of crown segments distributed
circumferentially about said central axis and movable in
the radial direction between a crown-down position and a
crown—up position.

The tire building drum further comprises a bead-
lock seal with a first end that 1is arranged to be mounted
to the crown segments and a second end that is arranged to
be mounted to the drum half at a side of the bead-lock
section opposite to the crown-up section.

As the crown segments move radially outward with
respect to the bead-lock section, the Dbead—-lock seal
extends from the crown segments over the bead-lock section
and thereby spans the gap between the bead-lock section and

the crown section.
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SUMMARY OF THE INVENTION

A disadvantage of the known tire building drum is
that when the crown segments are 1n the crown-down
position, the circumferential surface of the tire building
drum formed by the bead-lock section and the crown-up
section 1is not entirely flat. In particular, the crown
segments form a rounded shoulder to prevent that said crown
segments damage the tire components 1in the crown-up
position. Ideally, the radius of the rounded shoulder is
considerable to provide a smooth surface for the roll-over
of tire components during the turn-up. However, this
rounded shoulder forms a gap in the circumferential surface
of the tire building drum between the crown-up section and
the bead-lock section when the crown segments are in the
crown—down position. The larger the radius, the larger the
gap. The gap can be problematic when applying the tire
components on the tire building drum, in particular during
stitching or splicing. Consequently, the quality of the
tire produced on the known tire building drum may be
negatively affected.

EP 1 295 702 A2 discloses a tire building drum
with a center section consisting of expanding segments and
fixed segments Dbetween the expanding segments. The fixed
segments are provided with a generally rectangular cross
section that £fills the aforementioned gap. Although this
partially solves the abovementioned problem, the presence
of the fixed segments requires the expanding segments to be
spaced apart 1n the contracted position, which spacing
causes an even larger gap when the expanding segments are
moved into the expanded position. The large gap can cause
damage to the tire components when the known tire building
drum 1s expanded.

It is an object of the present invention to
provide a tire Dbuilding drum and a method for tire
building, wherein the quality of the tire produced on the

tire building drum can be improved.
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According to a first aspect, the invention
provides a tire building drum comprising a base that is
rotatable about a «central axis extending in an axial
direction, wherein the tire building drum is provided with
a crown section and a bead-lock section adjacent to the
crown section in the axial direction, wherein the crown
section comprises a plurality of crown segments distributed
in a circumferential direction about the central axis and
movable with respect to the base from a crown-down position
into a crown-up position in a crown-up direction with at
least a vector—component in a radial direction
perpendicular to the central axis, wherein the crown
segments together form a crown surface facing outwards in
the radial direction, a leading edge facing towards the
bead~lock section in the axial direction when the crown
segments are in the crown-down position and a shoulder that
defines the transition from the crown surface to the
leading edge, wherein the leading edge extends in a radial
plane perpendicular to the central axis, wherein the
shoulder 1leaves a gap between the plurality of crown
segments and the radial plane in the axial direction,
wherein the tire Dbuillding drum further comprises a
plurality of support members distributed in the
circumferential direction and extending in said gap when
the crown segments are in the crown-down position, wherein
each crown segment comprises a first side and a second side
opposite to  the first side in the circumferential
directicn, wherein each crown segment further comprises one
or more guide channels, wherein each guide channel 1is
arranged for receiving a respective one of the plurality of
support members in the respective crown segment between the
first side and the second side.

The support members can at least partially
support one or more tire components on the tire building
drum at the location of the gap when the crown segments are
in the crown-down positiocon. Hence, the negative effects of

the gap on the one or more tire components can be reduced.
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In particular, imprints as a result of the gap can be
reduced or prevented all together. Consequently, the tire
quality can be improved. By receiving the support members
in the crown segments between the first side and the second
side, said sides of the crown segments can be placed closer
together in the circumferential direction. When the crown
segments are placed closer together 1in the crown-down
position, the spacing between the crown segments in the
crown—-up position can be reduced as well. The risk of
causing damage to the tire components in the crown-up
position can thus be reduced.

In a preferred embodiment the plurality of
support members extend through the gap in the axial
direction. The support members can therefore be designed
not to interfere with axial movements of other components
of the tire building drum, i.e. the axial component of the
movement of the crown segments in the crown-up direction.

In another embodiment each crown segment
comprises an outer surface that faces outwards in the
radial direction, wherein the outer surfaces of the
plurality of crown segments together form the crown
surface, wherein each support member forms a support
surface that extends into the gap as a continuation of the
crown surface when the plurality of crown segments are in
the crown-down position. The support surface can therefore
lie flush or substantially flush with the crown surface to
prevent abrupt transitions between the crown surface and
the support surface.

In an embodiment thereof the c¢rown surface
extends at a crown-down radius with respect to the central
axis, wherein the support surface extends at the same
crown—down radius in the gap. The support members can
therefore support the one or more tire components at the
same radius as the crown segments.

In a further embodiment thereof the support
surface extends parallel or substantially parallel to the

axial direction. The combined support surface formed by the
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individual support surfaces of the plurality of support
members can therefore be «c¢ylindrical or substantially
cylindrical to easily receive the one or more tire
components thereon.

In another embodiment the plurality of support
members are fixed in the radial direction relative to the
base, wherein the plurality of crown segments are movable
in the crown-up direction relative to the plurality of
suppcrt members. The support members can thus provide
support to the cone or more tire components only when the
Crown segments are in the crown—-down position. In
particular, the support members do not interfere with the
shaping of the one or more tire components by the crown
segments when said crown segments are 1n the crown—up
position.

In an embodiment thereof the plurality of support
members are arranged for guiding the movement of the
plurality of crown segments in the crown-up direction. The
support members can thus take the place of the conventional
guiding elements, thereby not adding to the complexity
and/or space consumption of said guiding elements.

In an unclaimed embodiment one or more of the
plurality of support members are placed between the
plurality of Crown segments in the circumferential
direction. The support members can therefore be continuous
in the circumferential direction between the support
members.

In a further unclaimed embodiment each crown
segment comprises a first side and a second side opposite
to the first side in the circumferential direction, wherein
each support member comprises a first guide surface and a
second guide surface opposite to the first guide surface in
the circumferential direction, wherein the first guide
surface and the second guide surface are arranged for
abutting the first side of one of the plurality of crown
segments and the second side of a directly adjacent one of

the plurality of crown segments, respectively. Each support
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member can therefore be sandwiched in the circumferential
direction between a pair of adjacent crown segments.

In a further unclaimed embodiment the first guide
surface and the second guide surface are flat or
substantially flat. The guide surfaces can thus effectively
gulde the crown segments.

In a preferred embodiment one or more of the
plurality of support members are shaped as a guide rail to
engage a respective one of the one or more guide channels.
The guide rail can effectively guide the crown segments in
the crown-up direction.

In an embodiment thereof each guide channel 1is
arranged to receive a respective one of the guide rails in
a direction parallel to the crown-up direction, wherein the
guide rails prevent movement of the respective crown
segment in a direction transverse or perpendicular to said
crown-up direction. The freedom of movement of the crown
segments relative to the guide rails can thus be limited to
a movement in the crown-up direction.

In another embodiment the tire building drum
comprises an intermediate member between the crown section
and the bead-lock section, wherein the intermediate member
comprises a run-on surface that faces the plurality of
crown segments and that extends parallel to the crown-up
direction, wherein each c¢rown segment comprises a slide
surface that extends parallel to the crown-up direction to
slide over the run-on surface in said crown-up direction.

In a preferred embodiment thereof the plurality
of support members additionally extend into an area between
radial plane and the run-on surface when the crown segments
are in the crown-down position. Hence, the support provided
by the support members can be extended from the gap between
the shoulder and the radial plane to the opposite side of
said radial plane and towards and/or up to the run-on
surface.

In a further embodiment thereof, the plurality of

support members are connected to the run-on surface. Hence,
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the support members can be positioned accurately and/or
rigidly relative to the base or form part of said base.

As mentioned before, each crown segment comprises
an outer surface that faces outwards 1in the radial
direction. Preferably, the shoulder extends between the
ocuter surface and the slide surface, wherein the shoulder
is at least partially rounded between the outer surface and
the slide surface. The rounded shoulder can prevent damage
to the tire components when the crown segments in the
crown-up position. However, the same roundness causes the
gap between the shoulder and the radial plane. The support
members can effectively support the tire components in said
gap in the aforementioned manner.

In another preferred embodiment the tire building
drum further comprises a sleeve that extends around the
plurality of Crown segments in the circumferential
direction, wherein the sleeve extends in the axial
direction over the gap, wherein the plurality of support
members are arranged to at least partially support the
sleeve at the gap when the plurality of crown segments are
in the crown-down position. Because of the presence of the
support members 1in the gap, the sleeve c¢an extend more
smoothly over the gap. The sleeve spans the parts of the
gap that are not occupied by the support members and can
thus further reduce the risk of the tire building drum
leaving imprints in the tire components.

According to a second aspect, the invention
provides a method for tire building with the use of a tire
building drum according to any one of the aforementioned
embodiments, wherein the method comprises the steps of
moving the plurality of crown segments into the crown-down
position to receive one or more tire components; and
supporting the one or more tire components on the plurality
of support members at the gap when the plurality of crown
segments are in the crown-down position.

The method relates to the practical

implementation of the tire building drum according to the
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first aspect of the invention and thus has the same
technical advantages, which will not be repeated hereafter.

In a preferred embodiment the method further
comprises the step of providing a sleeve around the
plurality  of crown segments in the circumferential
directicon and extending in the axial direction over the
gap; supporting the one or more tire components on the
sleeve; and at least partially supporting the sleeve on the
plurality of support members at the gap when the plurality
of crown segments are 1n the crown-down position.

The various aspects and features described and
shown 1in the specification can be applied, individually,
wherever possible. These individual aspects, 1in particular
the aspects and features described in 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, in which:

figures 1 and 2 show partial cross sections of a
tire building drum according to a first embodiment of the
invention, comprising a crown section with a plurality of
crown segments 1in a c¢rown-down position and a crown-up
position, respectively;

figure 3 (left) and figure 4 (right) show partial
cross sections according to lines III-III in figure 1 and
line IV~IV in figure 2, respectively;

figures 5 and 6 show partial isometric views of
the crown segments in the crown-down position of figure 1
and the crown-up position of figure 2, respectively;

figure 7 shows a partial top view of tire
building drum according to figure 1;

figure 8 shows a partial cross section of an
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alternative tire building drum according to a second
embodiment of the invention; and

figures 9 and 10 show partial isometric views of
the alternative tire building drum according to figure 8,
with alternative crown segments in the crown-down position

and the crown-up position, respectively.

DETAILED DESCRIPTION OF THE INVENTION

Figures 1-7 show a tire building drum 1, in
particular a c¢rown drum, according to a first exemplary
embodiment ©f the invention.

The tire building drum 1 1s rotatable about a
central axis X extending in an axial direction A. The tire
building drum 1 1s expandable in a radial direction R
perpendicular to the central axis X. In figures 1 and 2,
only the part of the tire building drum 1 above the central
axis X 1s shown. However, as clearly shown in figures 3 and
4, the tire building drum 1 extends in a circumferential
direction C about the central axis X.

The tire building drum 1 can be used for single-
stage tire building, i.e. a tire building method in which
one or more tire components 9, 1in particular a carcass 90
and a bead 91, are build, shaped and assembled on the same
tire building drum. For this purpose, the tire building
drum 1 comprises a crown section 3 for shaping a carcass 920
and a bead-lock section 4 for retaining a bead 91 to the
carcass 90 at a bead-lock position B. The bead-lock section
4 comprises a plurality of bead-lock segments 40 which are
movable in the radial direction R to engage and/or release
the bead 91. 1In this exemplary embodiment, the tire
building drum 1 further comprises a turn-up section 8,
known per se, for turning up a part of the carcass 90
around the bead 91 against the shaped part of the carcass
90 at the crown section 3. The bead-lock section 4 1is

located at a side of or adjacent to the crown section 3 in
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the axial direction A. The turn-up section 8 is located in
the axial direction A at a side of the bead-lock section 4
facing away from the crown section 3.

As Dbest seen in figure 1, the tire building drum
1 comprises a base 10 for supporting parts of the crown
gsection 3, the bead-lock section 4 and/or the turn-up
section 8. In this exemplary embodiment, the base 10 forms
an intermediate member M that extends between the crown
section 3 and the bead-lock section 4 in the axial
direction A. The base 10 is further provided with a run-on
surface 11 at the intermediate member M for guiding parts
of the crown section 3 in a manner that will be described
in more detail hereafter. The run-on surface 11 faces the
crown section 3. The base 10 1is arranged to be fitted
concentrically to a drum shaft (not shown) extending in the
axial direction A at the central axis X.

As best seen in figures 3 and 4, the crown
section 3 comprises a plurality of crown segments 30
distributed in a circumferential direction C about the
central axis X. The c¢rown segments 30 are movable with
respect to the base 10 from a crown-down position, as shown
in figures 1, 3 and 5, into a crown-up position, as shown
in figures 2, 4 and 6. The movement of the crown segments
30 between the crown-down ©position and the c¢rown-up
position is a movement in a crown-up direction D with at
least a vector-component in the radial direction R. In this
exemplary embodiment, the crown-up direction D 1is offset
with respect to the radial direction R at a sharp oblique
angle. Alternatively, the c¢rown-up direction D may be
closer to or even parallel to the radial direction R.
Preferably, the movement in the crown-up direction D is a
linear movement.

As shown in figures 1 and 2, each crown segment
30 comprises an outer surface 31 that faces outwards in the
radial direction R to support the one o©or more tire
components 9. In this exemplary embodiment, as shown in

figures 5 and 6, the outer surfaces 31 of the crown
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segments 30 are closed or substantially closed to provide
an even surface for directly or indirectly supporting the
carcass 90. Preferably, the outer surface 31 extends
parallel or substantially parallel to the axial direction
A. Together, the outer surfaces 31 of the plurality of
crown segments 30 form a crown surface P extending in the
circumferential direction € to directly or indirectly
suppoert the carcass 9 at the crown section 3 during the
shaping of said carcass 90. Preferably, the crown surface P
is a cylindrical or straight cylindrical surface. The crown
surface P extends at a crown-down radius Rl when the crown
segments 30 are in the crown-down position of figure 1 and
at a crown—up radius R2, greater than the crown-down radius
R1l, when the crown segments 30 are in the crown-up position
of figure 2.

The crown segments 30 together form a leading
edge L of the crown section 3. The leading edge L 1is
‘leading’ in the sense that it is formed by the ends of the
crown segment 30 that faces 1in and/or protrudes most
forward in the axial direction A towards the run-on surface
11 and/or the bead-lock section 4 when the crown segment 30
is in the crown-down position, as shown in figure 1. The
leading edge L extends in a radial plane T perpendicular to
the central axis X. Said radial plane T 1is continuous
and/or tangent to the crown segments 30 at the side of the
crown segments 30 that face the bead-lock section 4.

The crown segments 30 together form a shoulder S
that defines, at least partially, the transition from the
crown surface P to the leading edge L of the crown segments
30.

As shown in figures 1 and 2, the crown segment 30
further comprises a slide surface 32 that extends parallel
to the crown-up direction D. The run-on surface 11 of the
base 10 faces the slide surface 32 of the crown segment 30
and extends at the same crown-up direction D. The crown
segment 30 is arranged to slide in the crown-up direction D

over the run-on surface 11 of the intermediate member M
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from the crown-down position into the crown-up position.
The shoulder S extends between the outer surface 31 and the
slide surface 32 of each crown segment 30. In this example,
the shoulder S is rounded between the outer surface 31 and
the slide surface 32 to form a smooth transition between
the respective surfaces 31, 32. In particular, the rounded
shoulder § provides a smooth transition from the outer
surface 31 extending in the axial direction A to the slide
surface 32 extending in the crown-up direction B. In this
exemplary embodiment, the shoulder S is completely rounded.

Alternatively, the shoulder S5 may be at least
partially rounded, 1.e. with one or more non-circular
features.

When the crown segments 30 are moved in the
crown-up direction D from the crown-down position towards
and/or into the c¢rown-up position, the shoulder S 1is
expanded in diameter. The carcass 90 1is shaped around the
shoulder S. In particular, the shoulder S defines the
transition between a radial side of the shaped carcass 90
and a circumferential tread of the carcass 90. The
roundness of the shoulder S prevents that the c¢rown
segments 30 damage the carcass 90 during the shaping, in
particular in the crown-up position.

As best seen in figure 1, the roundness of the
shoulder S as a whele causes a gap G between the crown
segments 30 and the radial plane T in the axial direction A
when the crown segments 30 are in the crown-down position.
In particular, the shoulder S drops away from the
respective outer surfaces 31 of the crown segments 30 in
radially inward direction, 1i.e. towards the central axis X.
In this exemplary embodiment, the gap G is part of an area
or rest space in the axial direction A between the at least
partially rounded shoulder S and a top end 12 of the run-on
surface 11 of the intermediate member M.

As shown in figures 3 and 4, each crown segment
30 comprises a first side 33 and a second side 34 opposite

to the first side 33 in the circumferential direction C.
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Preferably, the sides 33, 34 of directly adjacent crown
segments 30 are placed as close as possible together in the
circumferential direction C, as the spacing between them in
the circumferential direction C will only increase with the
movement of said crown segments 30 in the crown-up
direction D between the crown-down position, as shown in
figure 3, and the crown-up position, as shown in figure 4.

As further shown in figures 3 and 4, the tire
building drum 1 according to the invention is provided with
a plurality of support members 5 distributed in the
circumferential direction C. In this exemplary embodiment,
each support member 5 extends, considered in the
circumferential direction C, between two directly adjacent
crown segments 30. More in particular, each support member
5 comprises a first guide surface 51 and a second guide
surface 52 opposite to the first guide surface 51 in the
circumferential direction C. The first guide surface 51 and
the second guide surface 52 are arranged for abutting the
first side 33 of one of the plurality of crown segments 30
and the second side 34 of a directly adijacent one of the
plurality of crown segments 30, respectively. As such, the
guide surfaces 51, 52 can guide the respective sides 33, 34
of the crown segments 30 1in the c¢rown-up direction D.
Preferably, the guide surfaces 51, 52 are flat or
substantially flat.

When comparing figures 1 and 2, it 1is noted that
the support members 5 remain 1in place while the c¢rown
segments 30 are move in the crown-up direction D from the
crown—-down position into the crown-up position. In other
words, the support members 5 are fixed in the radial
direction R relative to the base 10 and/or the central axis
X. The crown segments 30 are thus movable in the crown-up
direction D relative to the plurality of support members 5.

As best seen in figure 5, the support members 5
extend in, into or through the gap G between should edge S
and the radial plane T. More 1in particular, the support

members 5 extend through the gap G in or parallel to the
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axial direction A. As shown in figures 1 and 2, each
support member 5 comprises a support surface 50 for
directly or indirectly supporting the one or more tire
components 9. Preferably, the support surface 50 extends
parallel or substantially parallel to the axial direction
A. In this exemplary embodiment, the support surface 50
extends 1into the gap G as a continuation of the crown
surface P when the plurality of crown segments 30 are in
the crown-down position. More in particular, the support
surface 50 extends in the gap G at the same crown-down
radius R1 as the crown segments 30 in the crown-down
position.

Preferably, the plurality of support members 5
additionally extend into the area between radial plane T
and the run-on surface 11 when the crown segments 30 are in
the crown-down ©position. In other words, the support
provided by the support members 5 can be extended from the
gap G between the shoulder S and the radial plane T to the
opposite side of said radial plane T and towards and/or up
to the run-on surface 11.

Consequently, the support members 5 can at least
partially support the one or more tire components 9 on the
tire building drum 1 at the location of the gap G when the
crown segments 30 are in the crown-down position. Hence,
the negative effects of the gap G on the one or more tire
components 9 can be reduced. In particular, imprints as a
result of the gap G can be reduced or prevented all
together. Consequently, the tire guality can be improved.

In this exemplary embodiment, as shown in figures
3 and 4, the tire building drum 1 further comprises a
sleeve & that extends around the plurality of crown
segments 30 in the circumferential direction C. 1In the
crown—up position of figure 4, the sleeve 6 1is solely
supported by the crown segments 30. In this position, the
sleeve & can reduce 1imprints on the one or more tire
components 9 as a result of the spacing between the crown

segments 30 in the circumferential direction C. Because of
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the presence of the sleeve 6, the one or more tire
components 9 are not supported directly on the c¢rown
segments 30. Instead, they are supported directly on the
sleeve 6, and indirectly by the crown segments 30 beneath
the sleeve 6.

Nete that in the crown-—-down position of figures 3
and 7, the sleeve 6 1s supported 1in between the crown
segments 30 by the support members 5. Consequently, the
combination of the c¢rown segments 30 and the support
members 5 can effectively form a substantially continuous
circumferential surface in the circumferential direction C.

In this exemplary embodiment, as shown in figure
1, the support members 5 support the sleeve ¢ in the gap G
as well. The support members 5 can reduce slacking of the
sleeve 6 in the gap G and/or allow the sleeve 6 to extend
more smoothly over any remaining parts of the gap G that
are not occupied by the support members 5. Because o©f the
presence of the sleeve 6, the one or more tire components 9
are not supported directly on the support members 5.
Instead, they are supported directly on the sleeve 6, and
indirectly by the support members 5 beneath the sleeve 6.

As shown in figure 1, the sleeve 6 comprises a
first c¢ircumferential edge 61, a second circumferential
edge 62 opposite to the first circumferential edge 61 in
the axial direction A and a sleeve body 60 extending
between the first circumferential edge 61 and the second
circumferential edge 62. The sleeve body 60 extends at
least partially over the gap G in the axial direction A
when the crown segments 30 are in the crown-down position
of figure 1. The sleeve 6 1is thus at least partially
supported by the support members 5 at the gap G.

As shown in figure 2, the sleeve 6 has a length
that can be fully or completely supported by the crown
segments 30 in the crown-up position. In particular, the
second circumferential edge 62 1s arranged to lie on the
shoulder S formed by the crown segments 30. In the crown-

down position of figure 1, the second circumferential edge
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62 1s arranged to rest on the support members 5 in the gap
G and/or on the top end 12 of the intermediate member M
just outside of the gap G.

A method for tire building with the use of the
aforementioned tire building drum 1 will be elucidated
beleow with reference to figures 1-7.

The method comprises the steps of moving the
plurality of crown segments 30 into the crown-down position
to receive the one or more tire components 2 and supporting
the one or more tire components on the plurality of support
members 5 at the gap G when the plurality of crown segments
30 are in the crown-down position. Optionally, the tire
building drum 1 is provided with the sleeve 6, in which
case the one or more tire components 9 are supported on the
sleeve 6. Said sleeve 6 1s at least partially supported on
the plurality of support members o5 at the gap G when the
plurality of «c¢rown segments 30 are 1in the crown-down
position. As mentioned before, the sleeve 6 may be provided
with a second circumferential edge 62 that is arranged to
freely slide over the bead-lock section 4 and/or the crown
section 3 in response to the movement of the crown segments
30 in the crown-up direction D.

Figures 8, 9 and 10 show an alternative tire
building drum 101 according to a second embodiment of the
invention. The alternative tire building drum 101 differs
from the previously discussed tire building drum 1 in that
it is provided with alternative crown segments 130 and one
or more alternative support members 151, 152.

The alternative crown segments 130 differ from
the previously discussed crown segments 30 in that it has a
first side 133, a second side 134 opposite to the first
side 133 in the circumferential direction C and one or more
guide channels 135, 136 for receiving one of the one or
more alternative support members 151, 152 in the respective
alternative crown segment 130 between the first side 133
and the second side 134. Hence, 1in absence of support

members between the alternative crown segments 130, the
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sides 133, 134 of said alternative crown segments 130 can
be placed closer together in the circumferential direction
C. Preferably, each alternative crown segment 130 1is
provided with two or more guide channels 135, 136 to
receive twoe or more support members 151, 152.

Just like the ©previously discussed  support
members 5, tThe alternative support members 151, 152 each
form a support surface 150 for supporting the one or more
tire components 9 directly or indirectly, via the sleeve 6,
in substantially the same way as previocusly discussed.
However, the support surfaces 150 are now formed at the
position of the guide channels 135, 136 instead of between
the crown segments 130.

In this exemplary embodiment, each alterrative
support member 151, 152 is shaped as a guide rail 153 to
engage a respective one of the guide channels 135, 136.
Preferably, the guide rail 153 has a cross-section in a
direction perpendicular to the crown-up direction D that
matches or 1is complementary to the cross-section of the
guide channel 135, 136 in the same perpendicular direction.
More in particular, both the guide rail 153 and the guide
channel 135, 136 are arranged to engage each other or
interlock in a way that only allows movement of the
alternative crown segment 130 relative to the alternative
support member 151, 152 in the crown-up direction D. In
this specific example, the guide channel 135, 136 and the
alternative support member 151, 152 are both L-shaped,
wherein the transverse part of the L-shape prevents
movement of the respective segment 130 with respect to the
guide rails 153 in a direction transverse or perpendicular
to the crown-up direction D. Hence, the position of the
alternative crown members 130 relative to the alternative
support members 151, 152 can be controlled more accurately.

It is to be understood that the above description
is included to 1illustrate the operation o©of the preferred
embodiments and is not meant to limit the scope of the

invention. From the above discussion, many variations will
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be apparent to one skilled in the art that would yet be
encompassed by the scope of the present invention.

For example, both previously discussed
embodiments may be combined to arrive at a further
alternative tire building drum (not shown) with a crown
segment that has one or more guide channels, one or more
support members engaging with the one or more guide

channels and one or more supports members between the crown
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segments in the circumferential direction.

LIST OF REFERENCE NUMERALS

1 tire building drum
10 base

11 run-on surface

12 top end

3 crown section

30 crown segment

31 outer surface

32 slide surface

33 first side

34 second side

4 bead~lock section

40 bead-lock segment

5 support member

50 support surface

51 first guide surface
52 second guide surface
o sleeve

60 sleeve body

61 first circumferential edge
62 second circumferential edge
8 turn—-up section

one or more tire components
90 carcass
91 bead
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alternative drum
alternative crown segment
first side

second side

guide channel

guide channel

support surface
alternative support member
alternative support member
guide rail

axial direction

bead-lock position
circumferential direction
crown—up direction

gap

leading edge

intermediate member

crown surface

radial direction
crown—down radius
crown—up radius

shoulder

radial plane

central axis
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CLAIMS

1. Tire building drum comprising a base that is
rotatable about a central axis extending in an axial
direction, wherein the tire building drum is provided with
a crown section and a bead-lock section adiacent to the
crown section 1n the axial direction, wherein the crown
section comprises a plurality of crown segments distributed
in a c¢ircumferential direction about the central axis and
movable with respect to the base from a crown-down position
inte a crown-up position in a crown-up direction with at
least a vector-component in a radial direction
perpendicular to the central axis, wherein the crown
segments together form a crown surface facing outwards in
the radial direction, a leading edge facing towards the
bead-lock section in the axial direction when the crown
segments are in the crown-down position and a shoulder that
defines the transition from the c¢rown surface to the
leading edge, wherein the leading edge extends in a radial
plane perpendicular to the central axis, wherein the
shoulder leaves a gap between the plurality of crown
segments and the radial plane in the axial direction,
wherein the tire building drum further comprises a
plurality of support members distributed in the
circumferential direction and extending in said gap when
the crown segments are in the crown—-down position, wherein
each crown segment comprises a first side and a second side
opposite to  the first side in the circumferential
direction, wherein each crown segment further comprises one
or more guide channels, wherein each guide channel 1is
arranged for receiving a respective one of the plurality of
support members in the respective crown segment between the
first side and the second side.

2. Tire Dbuilding drum according to claim 1,

wherein the plurality of support members extend through the
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gap in the axial direction.

3. Tire building drum according to claim 1 or 2,
wherein each crown segment comprises an outer surface that
faces outwards 1in the radial direction, wherein the outer
surfaces of the plurality of crown segments together form
the crown surface, wherein each support forms a support
surface that extends into the gap as a continuation of the
crown surface when the plurality of crown segments are in
the crown-down position.

4. Tire building drum according to c¢laim 3,
wherein the c¢rown surface extends at a crown-down radius
with respect to the central axis, wherein the support
surface extends at the same crown-down radius in the gap.

5. Tire building drum according to claim 3 or 4,
wherein the support surface extends parallel or
substantially parallel to the axial direction.

6. Tire building drum according to any one of
the preceding c¢laims, wherein the plurality of support
members are fixed in the radial direction relative to the
base, wherein the plurality of crown segments are movable
in the crown-up direction relative to the plurality of
support members.

7. Tire building drum according to any one of
the preceding claims, wherein the plurality of support
members are arranged for guiding the movement o0f the
plurality of crown segments in the crown-up direction.

8. Tire building drum according to any one of
the preceding claims, wherein one or more of the plurality
of support members are shaped as a guide rail to engage a
respective one of the one or more guide channels.

9. Tire building drum according to claim &,
wherein each guide channel 1s arranged to receive a
respective one of the guide rails in a direction parallel
to the crown-up direction, wherein the guide rails prevent
movement of the respective crown segment in a direction
transverse or perpendicular to said crown-up direction.

10. Tire building drum according to any one of
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the preceding c¢laims, wherein the tire building drum
comprises an intermediate member between the crown section
and the bead-lock section, wherein the intermediate member
comprises a run—-on surface that faces the plurality of
crown segments and that extends parallel to the crown-up
direction, wherein each c¢rown segment comprises a slide
surface that extends parallel to the crown-up direction to
slide over the run-on surface in said crown-up direction.

11. Tire building drum according to claim 10,
wherein the plurality of support members additionally
extend into an area between radial plane and the run-on
surface when the crown segments are 1in the crown-down
position.

12. Tire building drum according to claim 11,
wherein the plurality of support members are connected to
the run-on surface.

13. Tire building drum according to claim 11 or
12, wherein each crown segment comprises an outer surface
that faces outwards in the radial direction, wherein the
shoulder extends between the outer surface and the slide
surface, wherein the shoulder is at least partially rounded
between the outer surface and the slide surface.

14. Tire building drum according to any one of
the preceding c¢laims, wherein the tire Dbuilding drum
further comprises a sleeve that extends around the
plurality of cCrown segments in the circumferential
direction, wherein the sleeve extends in the axial
direction over the gap, wherein the plurality o©f support
members are arranged to at least partially support the
sleeve at the gap when the plurality of crown segments are
in the crown-down position.

15. Method for tire building with the use of a
tire building drum according to any one of the preceding
claims, wherein the method comprises the steps of:

- moving the plurality of crown segments into
the crown-down position to receive one or more tire

components; and
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- supporting the one or more tire components on
the plurality of support members at the gap when the
plurality of crown segments are in the crown-down position.

16. Method according to c¢laim 15, wherein the
method further comprises the step of:

- providing a sleeve around the plurality of
crown segments in the c¢ircumferential direction and
extending in the axial direction over the gap;

- supporting the one or more tire components on
the sleeve; and

- at least partially supporting the sleeve on
the plurality of support members at the gap when the

plurality of crown segments are in the crown-down position.
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