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release position to allow for placement of the tire within and removal of the tire from the mold.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02425786 2003-04-15

Abstract
A collapsible mechanism for molding the bead of a tire 1includes a series of sectors
configured for radial and diagonal movement to selectively apply a coniinuous, uniform surface

for molding and shaping the bead. The sectors collapse into a retracted, release position to allow

for placement of the tire within and removal of the tire from the mold.
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Title

COLLAPSIBLE MECHANISM FOR MOLDING A TIRE BEAD

Background of the Invention

The present immvention relates to molds for tires. More particularly, the invention relates
to a mold for shaping the beads of fires.

In tubeless, pneumatic tires the beads provide two functions: to anchor the tire to the
wheel and to form a seal with the nm to close the air cavity. Conventional pneumnatic tires rely
on the extenor (relative to the ure cavily) portion of the tire bead to seat on the wheel nim for
these functions. In certain types of tires, for example, vertically anchored tires such as the PAX
brand tire available from Michelhin North America, Inc., the intenior portion of tire bead contacts
the wheel nm to form the air seal.

To mold the intenor portion of the tire bead, 1t i1s necessary to introduce a mold element
in the intenor of the tire. The tire molding art contains examples of bead molding parts that
allow the uncured tirc to be introduced nte the mold withoul deforming the bead, and then
expand to clamp on the bead for molding. For example, U.S. Patent No. 6,238,193 to Bosseaux,
which 1s commonly owned with the present invention, discloses a bead molding ring that
includes radially moving parts and pivoting parts that mate 1n an expanded, molding position,
and retract to allow the tire t¢ be loaded and removed from the mold.

Brief Summary of the Invention
Objects and advantages of the invention wal) be set forth in part in the following

description, or may oe obvious from the description. or may be learned from practice of the

INVEeNTON.
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In one exemplary embodiment, the present imvention provides a mold for a tire that
mcludes a loading plate defiming a cavity and having a central axis. A base is recetved within the
cavity. The base has an engagement surface and 1s movable along the central axis. An actuator
is also movable along the central axis between a spaced position and an engaged position relative
to the base. The mold includes at least one shding section movably attached to the engagement
surface. The shding section 1s movable in a direction 'pexpendicular to the centra] ax)s between
an engaged position and a retracted position, and has a molding surtace for a tire bead. The mold
also includes at least one floating section movably attached to the engagement surface and
movable on a diagonal axas velative to the ¢entral axis between an engaged position and a
retracted position. The floating seclion has a molding surface for a tire bead. Movement ot the
actuator from the spaced position to the engaged position moves the at least one shiding section
and the at least one floating section to the respective engaged positions so that the respective
molding surfaces join (o form a continuous molding surface for the tire bead.

For the exemplary embodiment being discussed, the actuator may have a frustocomcally
shaped drniving surface for mating contact with at least one shiding section and at least one
floating section. Such sections i tumn have frustocenically shaped follower surfaces for being
dnven by the actuator. Additionally, each of the floating sections and sliding sections may be
configured with joining surfaces, wiich mutually bear on one another when the respective

sections are 1n the engaged posittion. Such exemplary features allow the application of 2 uniform

pressure by a continuous, sealed surface against the tire bead. Accordingly, the tire bead may be

molded mto the desired shape and left with a smooth surface for forming an air tizht seal.
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[n addition, this exemplary embodiment may be configured such that at least one floating

section is biased to the retracted position spaced along the central axis from said base and

radially inward toward the central axis. Furthermore, at least one shiding section may be
configured such that it is biased to the retracted position radially inward toward the central axis.

In another exemplary embodinent of the present invention, a mold element for shaping a
tire bead 1s provided and includes a platform having a support surface. A base resides over the
platform and has a first surface and a second surface. The base is supported by a plurality of
springs in mechanical communication with the [irst surface and the support surtace. A plurality
of floating sectors are connected to the sccond surface and are configured for sunultaneous radial
and axial movement. Each of floating sectors has a tire bead molding surface located along the
outer radius and has a drive surface located along the mmner radius. A plurality of radial sectors
are connected to the second surlace and are configured for radial movement. The radial sectors
each have a bire bead molding surface positioned along the outer radius and each nave a dnve
surface located along the inner radius. An actuator baving a contacting surface .5 positioned over
the base. Upon causing the actuator to move towards the platform, the contacting surface of the
actuator contacts the drive surfaces to move the plurality of floating sectors and the plurality of
radial sectors so as to cause the tire bead surfaces to form a uniforni, sealed surface for
application (o the tire bead.

[n another exemplary embodiment of the present invention, a mold element for a tire 1s
provided that includes an annular disk compnsed of a plurality of movable sectors. The annular
disk has an axis about which the sectors are radially located. Each movaocle sector has a molding

surface Jocated along its outer radius tnhat 1s configured for contact with a head of the tire. At



CA 02425786 2003-04-15

o
least one of the plurality of movable sectors 1s configured for radial movement between a release
position and an engaged position. At least one of the plurality of movable sectors is configured
for simultaneous radial and axial movement between a release position and an engaged position.
An actuator is positioned above the annular disk and 1s configured for selectively acting upon the

annular disk so as to move the plurality of movable sectors between the release position and the

L2

engaged position. Upon being placed into the engageﬁl position, the mold surfaces ot the
plurality of movable sectors collectively form a continuous surface for molding the tire bead.
Another exemplary embodiment of the present invention pravides a tire mold that

includes a circular member having a series of alternately positioned radial sectors and diagonal

10 sectors. The radial sectors are configured for movement in ¢ radial direction between a release
position, in which the tire may be placed upon or removed from the mold, and a secure position,
in which a bead of the tire 1s in contact with the senes of altemating radial sectors and diagonal
sectors. The diagonal sectors are configured for movement simultaneously m both an axial
direction and a radiz] direction between the release position and the secure position. An

15  actuating member 1s positioned axially above the circular member and 1s configured for
contacting the radial and dragonal sectors so as to selectively, reciprocally position the radial and
diagonal sectors between the release position and the secure position. Upon being placed into
the secure position, the sertes of radial and diagonal sectors collectively create a uniform surface
for contacting and molding the bead of the vre.

20) These and other features, aspects and advantages of the present mvention will become
better understood with reference to the following description and appended claims. The
accompanymng drawings, which are incorporated (n and constitute a part of this specification,

1llustrate an embodiment of the invention and, together with the description, serve to explain the
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principles of the invention. As will be understood by one of ordinary skill 1n the art using the
teachings disclosed herewn, the presentinvention as set forth in the ¢laims hereln exists in a
variety of different embodiments that mayv be used to secure the paosition of a tire as needed.
Brief Description of the Drawings
FIG. 1 1s an exploded assembly view of an exemplary embodiment of a run-flat tire
assembly.

FIG. 215 a perspective view of the tire assembly shown in FIG. 1.

FIG. 3 a partial cross-sectional view of another exemplary emabodiment of a run-flat tire
assembly.

FIG. 4 15 a partially exploded perspective view of an exemplary embodiment of the
present wvention.

F1G. 5 15 a cross-sectional view of an exemplary embodiment of the present invention in
the collapsed or open positien.

FIG. 6 1s a cross-sectional view of an exemplary embodiment of the present invention in
the expanded or closed position.

FIG. 7 1s a cross-sectional view of an exemplary embodiment of the present invention in
the collapsed or open pasition, and such embodiment is shown as it might be used with a curing
press.

FIG. §15 2 cross-sectional view of an exemplary embodiment of the present invention in

e expanded or closed positien, and such embodiment is shown as it might be used with a curing

DYESS.
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Reference will now be made 1n detail to embodiments of the invention, one or more
examples of which are illustrated in the dra\Viﬁgs. Fach example 1s provided by way of
explanation of the invention, and not meant as a limitation of the immvention. For example,
features 1llustrated or descnbed as part of one embodiment can be used with another embodiment
to vield still a third embodiment. It is intended that the present imvention include these and other
modifications and vanations.

Applicant’s assignee is the owner of U.S. Patent Number 5,391,279, entitled “Safety
Support Made of a Flexible Elastomenc Matenal for Tires”, which 1s incorporated herein by
reference 1n its entirety for all purposes. Such patent jllustrates exemplary embodiments of a

run-flat tire having an insert in the shape of a nng disposed on a nm. The tire surrounds the

insert and 15 vertically anchored onto the im as 1s described 1n U.S. Patent Number 5,634 993,

entitled “Rim And Assembly Of Tire And Ring-Shaped Trcad Support On Same” which Is also
owned by the assignee of the present mvention and 1s incorporated by reference herein in its
entirety for all purposes. Exemplary embodiments of the present invention will be described
with reference to such run-flat tires. However, particular tire types are not a limuting featurs of
the disclosure and teachings herein as such may be used with a vanety of tire designs as will be
understood by one of ordinary skill in the art using such disclosure and teachings.

Retferning now to the drawings, an example of a run-flat tire assembly 10 1s shown in
FI1G. 1. The tire assembliy 10 1s shown as being made of three basic components. First, an alloy
or steel mntegral wheel nm 12 1s provided onto which a support member 14 1s placed. The support
member 14 shown in FI1G. 1 1s anng. Next, a rubber tire 15 1s placed onto the nm 12 and

completely surrounds the support member 14 The tire assembly 10 1s shown in an assembled
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state in FIG. 2. The tire 16 1s vertically anchored to the rim 12 as descnibed in U.S. Patent

Number 5,634,993.

FI1G. 3 shows a partial cross sectional view of a tire assembly 10 1p accordance with one
exemplary embodiment of a run-flat .tire assembly. As shown, the suppori member 14 is similar
to that disclosed in the 279 patent mentioned above, and is located on a cylindrical section 18 of
the rim 12.

As shown for the exemplary run-flat tire assembly of FIG. 3, tire 16 is provided with tire
tread 26 on 1its outer surface. Two side walls 28 extend from the tire tread 26 pertion of tite 16.
For this exemplary embodiment for 2 run-flat tire assembly, the side walls 28 are substantially
verlical 1n orientation once seated onto the nm 12. A fArst bead 30 is present at the end of one of
the side walls 28, and a second bead 32 18 present at the end of the other side wall 28. The beads
30, 32 keep the tire 16 attached to the rim 12 and also create an air seal to mantain ajr pressure
in the space 34 formed between the tire 16 and nm 12

Rim 12 has a first bead seat 36 and a second bead seat 38 formed therein for seating the
first and second beads 30 and 32 respectively. The first bead seat 36 is formed by a pair of
humps 40 and 42. The second bead seat 38 1s formed by a pair of humps 44 and 46. An air seal
1s formed between the first bead 30 and the first bead seat 36. Similarly, an air seal 15 also
formed between the secoud bead 32 and the second bead seat 38. These air seals prevent air
from escaping around the beads 30 and 32 respectively.

During manufacturing, a mold element 110 must be introduced jnto the interior of the tire
to mold the shepe ot tire bead 30 cr 32. FIGS. 4 through § illustraic an cxemplary embodiment
of amold element 110 for molding bead 32 of atire 16. Mold clement 110 is depicted in the

open or collapsed position in FIG. 3 and FIG 7. In such position, tire 16 mav be removed from
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mold element 110. Conversely, mold element 110 1s depicted in the closed or expanded position
in FIG. 6 and FIG. &. In this position, mold element 110 1s contact with tire 17 and operates to
form bead 32 wnto the desired shape.

FIG. 7 and FIG. 8 depict mold element 110 being used in conjunction with a curlng press
166. Curing is a step in the manufactunng process dunng which tread detay], lettening, and other
features may be added while the tire 16 is subjected to heat and pressure. The shape of bead 30
or bead 32 1s also formed durning this step. Press 166 includes two halves 168 and 170 that are
used to press or sandwich tire 16 during the curing step. As depicted, the press 166 1s open 1n
FIG. 7 and in FIG. 8. The intemal walls of halves 168 and 170 include, for example, tread detail
172 for impression upon tire 16.

Referring generally now to FIGS. 4 through %, mold eiement 110 includes a loading plate
112 that may be attached to the bottom of a curing press 166 or other tire manufactuning
apparatus as destred. The intemnal surface 114 of loading plate 112 defines a cavity 116.
Loading plate 112 also has a cenfral axis AA, designated with dashed limes tn FIGS. 5 and 6.
Bolts or pins may be inserted through apertures 118 and 120 for onenting and attaching loading
plate 112 to the curing press 166 or other equipment.

Base 122 1s recejved within cavity 116 of loading plate 112 and has a furst surface 126

and a second surface 124. Base 122 1s movable in both directions along central axas AA. As

shown, a plurality of springs 128 provide mechanical communication between first surface 126
of base 122 and loading plate 112. More spectfically, loading plate 112 supports base 122

through the plurality of springs 128, Pins 130 operate to onent and guide the plurality of springs

128. As will be descibed below, the plurality of spungs 123 ave compressed when base 122 1s
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moved towards loading plate 112 along axis AA and are therefore released as base 122 is moved
away from loading plate 112,

Attached to the second surface 124 of base 122 1n alternating positions are radial sectors
132 and floating sectors 134. For the exemplary embodiment of FIGS. 4 through 8, there are
three such radial sectors 132 and three such floating sectors 134, As used here, “sector”
describes the geometrnical shape of two radil and the arc of at least one circle. The center of such
circle defines an axial direction congruent or paralle! with axis AA, and a radial direction that is
perpendicular to the axial direction. For the exemplary embodiment illustrated, radial sectors
132 and floating sectors 134 are depicted as sections that together form a circular or annular disk
having an aperture 136 (FIG. 4) positioned at its center. It should be understood, however, that
the present invention may contain any number of scctors 132 and 134, and is not limited to only
the use of six radial sectors 132 and tloating sectors 134 nor to the use of sectors having the same
shape as tljustrated in FIGS. 1-6. Funh.ermore, sections having shapes other than as depicted for
racdhal sectors 132 and floating sectors 134 mav be used to form the overall circular or annular
shape.

Retfermng 2gain to the exemplary embodiment il]ustrated, each radial sector 132 is
configured for reciprocal movement in a radial direction. More specifically, each radial sector
132 is contigured for mevement within a plane and direction that is perpendicular to central axis
AN (shown in FIGS. 5-6). Pin 133 connects radia’ sector 132 to base 122 through link 140,

Base 122 defines a chamber 142 housing a compressive spring 144 that Is in mechanical

commurucation with compressive link 140 through pin 146. As radial sector 132 moves in a

radial direction away from axis AA, pin 146 and a portion of link 140 are constrained to move
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within chamber 142 and compressive spring 144 1s compressed. As radial sector 132 moves in a
radial direction towards axis AA, spring 144 is released.

Each floating sector 134 is configured [or reciprocal simultaneous radial and axial
movement. More specifically, each floating sector 134 moves 1n a direction that is diagonal to
ax1s AA. This direction 1s indicated by axis BB (FIGS. 5-6). Guide pin 152 connects floating
sector 134 to base 122. When mold element 110 is In ;:he expanded position shown in FIG. 6,
ouide pin 152 is contained within recesses 154 and 156 located in floating sector 134 and base
122 respectively. Guide pin 152 also operates in conjunction with compressive spring 158.
Accordingly, as floating sector 134 is moved along axis BB, compressive spring 158 is
compressed when floating sector 134 1s moved towards base 122 and released when floating
sector 134 moves away from base 122. In the preterred embodiment, axis BB forms an angle of
30 degyees as measured m a counter-clockwise direction from central axas AA. [t should be
understood, however, that the present invention is not limited to an angle of 30 degrees for axis
BB. und other angles may be used as will be understood by one of ordinary skill in the art using
the teachings disclosed herein.

Radial sectors 132 each have a drive surface 147 located along an inner radius, while
floating sectors 134 each have a dnive surtace 149 located along an inner radius. These dnve
surfaces 147 and 149 are beveled and onented for mating contact with a contacting surface 160
(FIG. 3) on actuator 162. Moare specifically, actuator 162 has a frustoconically-shaped
contacting surtace 160 for contacting and driving rrustoconically-shaped surfaces 147 and 149.
Preferably, contacting surface 160 is at an angle ol 30 degrees as measured 111 a direction

clockwise Tom central axis AA. However, it should be appreciated that other angles may he
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used for contacting surface 160 as will be understood by one of skall in the art using the

teachings disclosed herein.

A top plate 164 1s attached to actuztor 162, Accordingly, as top plate 164 and actuator
162 are moved along axis AA towards base 122, contacting surface 160 contacts drive surfaces
147 aud 149. Consequently, radial sectors 132 are driven 1n a radiai direction outward from axis
AA while floating sectors 134 are driven towards base: 12211 a direction along axis BB. Forthe
exemplary embodiment of molding ¢lement 110 depicted, tloating sectors 134 and radial sectors
132 also engage and bear upon each other along angled surfaces 135 and 137. Surfaces 125 and
137 are pretferably angled at 45 degrees; however, other angles may be used as will be
understood by one of skill in the art using the teachungs disclosed herein. in addition, the base
122 moves downward 1nto the cavity 116 in the loading plate 112, which allows the continuous
surface tormed by the engaged sectors to come mnto contact wath the tire bead with an axi\ |
moverent .

Actuator 162 and top plate 164 may be powered by operation of a hydraulic piston or
shaft 174 extending through aperture 136. However, one of ordinary sldll in the art will
undersiand that other means of powering actuator 162 and top plate 164 may be envisioned using
the teachings disclosed herein.

Radial seclors 132 eacn have a tire bead molding surface 148 located along an outer
radius. Sumuarly, floating sectors 134 each have z fire bead molding surface 150 [ocated along
an outer radius. When the exemplary embodiment being discussed is in the expanded position as
snown 1n FIGS. 6 and § for example, the tire bead moiding surface 14§ of each radial sector 132
and the tire bead molding surface 150 of each floating sector 134 collectivel form a continuous

surface that presses against second bead 22, More specitically, the series of mating surfaces
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orovided by surfaces 148, 150, 135, and 137 allow for the application of a uniform, continuous
surface to second bead 32. Accordingly, mold element 110 1s used to assist in shaping second
bead 32 as desired while also molding a smooth surface along second bead 32 for creating a tight
air scal. Mold clement 110 also perfonms the secondary function of helping to secure the

nosition of tire 16 during the curing step.

The present invention may be configured for u:%e with first bead 30 and 18 not limited to
uswng second bead 32 as will be understood by one of skill in the art using the teachings
disclosed herein. More specifically, the onentation of tire 16 as shown \n FIG. 5 and FIG. 6 1s
by way of example only.

An example of the operation of the exemplary embodiment 110 of the present invention
will now be described. A tire 16 is placed into, for example, a curing press 166 and second bead
32 1s placed over mold element 110. Top plate 164 and actuator 162 are then moved along axis
AA towards loading plate [ 12 by operation of shaft 174, Contacting surface 160 then wrges
radial sectors 132 and floating sectors 134 from a collapsed or open position shown in FIGS. 3
and 7 to a closed or expanded position as shown in FIGS, 6 and 8.

More specifically, contacting surface 160 contacts and drives surfaces 147 so as to cause
radial sectors 132 to move radially outward and floating sectors 124 to move along diagonal axis
BB. Compressive springs 144 and 158 are compressed. The plurality of springs 128 are also
compressed as base 122 is urged towards loading plate 112, As a result, tire seating surfaces 148
and 150 contact and apply pressure to second bead 32 and thereby provide a uniform pressure
znd a continuous, sealed molding surface against second bead 32. Radial sectors 132 and

floating sectors 134 are now in a securc or clamped position as tire 16 is now fixed in place by
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mold element 110. Accordingly, mold element 110 can be used to mold second bead 32 into the
shape desired and to provide a smooth surface for sealing air within the tire during operation.

Upon releasing or removing tire 16 from mold element 110, top plate 164 and actuator
162 are moved along axis AA away from loading plate 112. In turn, compressive springs 144
cause radial sectors 132 to move rachally inward towards was AA. Compressive springs 158
cause floating sectors 134 to move diagonally upwar:d;: along axis BB. Base 122 1s also driven
away from loading plate 112 by operation of the plurality of springs 128. As a result, tire seating
surfaces 148 and 150 release pressure from second bead 32 allowing tire 16 to be removed.
Radial sectors 132 and floating sectors 134 are now In 2 release position as tire 16 can now be
removed from moid element 110.

[t should be understood that the present invention includes vanous modifications that can
be made to the embodiments as described herein as come within the scope of the appended
claims and their equuivalents. The a,foreﬁenti5nbd description of embaodiments of the present |
invention 1s by way of example only and not intended as a limitation on the spirit and scope of

the claims that follow.
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Claims
What 1s claimed is:
1. A mold for a tire, compnsing:
a loading plate defiming 2 cavity and having a central axis;
a base received within said cavity, said base having an engagement suriace, and being
movable along said central axis;

an actuator movable along said central axis between a spaced posihion and an engaged

position relative to said base;

at least one sliding section movably attached to said engagement surface, said sliding
section movable in a direction perpendicular to said central axis between an engaged position
and a retracted position, and having a molding surface for a tire bead,;

at least one floating section movably attached to said engagement surface and movable
on a diagonal axis relative to said central axis between an engaged position and a retract‘ed
nosition. and having a molding surface for a tire bead, saxd at least one shding section and at
least one floating section bewng mutually alternartely disposed; and,

means for moving said actuator from the spaced position to the engaged position for

driving said at least one slicding section and said at least one floating section to the respective

engaged positions so that the respective molding surfaces join to form a continuous molding

surface for a tire bead.

2. The mold according to claim 1. wherein said actuator has a frustoconically shaped

dnving surface and sad at lsast one sliding section and said at least one floating section each

have fustoconically shaped follower surfaces for being driven by the acruator.



W

CA 02425786 2003-04-15

~u

15
3. The mold according to claim 1, wherein said at least one floating section is biased
to the retracted position spaced along the central axis from said base and radially inward toward

the central axis.

4. The mold according to claim [, wherein saxd at east one sliding section is biased
to the retracted positon radially inward toward the central axis.

5. The mold according to claxim 1, whereiﬁ said at least one floating section has at
least one joining surface and said at least one shiding section has at least one joyming surface
which mutually bear on one another when the respective sections are 1 the engaged position.

8. The mold according to claim 1, wherein the base s biased to a raised position in
said cavity in which the at least one shiding section 1s positioned axially spaced from a bead
molding posilion, and wherein movement of the actuator moves the base to a recessed position in
whuch the at least one sliding section is 1a the bead molding position

7 The mold according to claim 1, wherein said diagonal axis is at an angle of about
30 degrees as measured In the counter-clockwise direction from said central axis.

3. A mold element for shaping a tire bead, compnsing:

a platform, said platform having a support surface;

a base residing over saxd piatform and having a first surface and a second surface, said
base supported by a plurality of sprnings in mechanical communication with said first surface and
saxd support surface;

a plurabty of floating sectors connected to said second surface and configured for
simultaneous radial and axial movement, wherein each orf said foating sectors has a tire bead
molding surface Jocated along the outer radius of said rloating sectors and has a drive surface

located along the inner radius of said floating sectors;
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a plurality of radial sectors connected to said second surface and configured for radial
movement, wherein said radial sectors each have a tire bead molding surface positioned along
the outer radius and each have a dﬁve surface located along the 1nner radius; and

an actuator having a contacting surface and positioned over said base;

wherein upon causing said actuator to move towards said platform, said contacting
surface of said actuator contacts said drive surfaces tofmove said plurality of floating sectors and
said plurality of radial sectors s¢ as to cause said tire bead surfaces to form 2 uniform, sealed
surface for application to the tire bead.

9. A mold element for shaping a tire bead as in claim 8. wherein said floating sectors
and said radial sectors matingly engage ¢ach other along adjoining angled surfaces.

10. A mold element for shaping a tirc bead as in claim 8, wherein said actuator Is
beveled to form said contacting surface.

11. A mold element for shaping a tire bead as in claim 10, wherein said dnves
surfaces of said radial sectors and said floating sectors are frustoconically shaped.

2. A mold element for shaping a tire bead as in claim 11, further comprising a
plurality of spuing loaded members, mechanically connected between said floating sectors and
suid base, and configured for biasing said drive surfaces of said floating sectors against said
contacting surface of said actuatar.

13, A mold element for a ure, comprising;

an annular disk compnsed of a plurality of movable sectars, said annular disk having an
axis about which the said sectors are radially located, each said movable sector having amoldinz
surface located along its outer radius, wherein each said molding surface is confi gured for

contact with a bead of the tire;
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at least one of said plurality of movable sectors Cont*igured for radial movement between
a release position and an engaged position;

at least one of said plurality of movable sectors configured for simultaneous radial and
ax1a: movement between a release position and an engaged position; and

an actuator positioncd above said annular disk and configured for selectively acting upon
said annular disk so as to move said plurality of movable sectors between said release position
and said engaged position;

wherein upon being placed inlo the engaged position, said mold surfaces of said plurality
of movable sectors collectively form 2 continuous surface for molding the tire bead.

4. A mold element for a tire as in claim 13, turther comprising a plurality of spring

members connected to said plurality of movable sectors and configured for urging each movable
sector from said engaged position to said release position.

pha

15. A mold element for a tire as in clatm 13, wherein said actuator has a

frustcconically shaped contacung suri'ace for acting upon said plurality of movable sectors.

16. A mold element for a tire as in claim 15, wherein each of said plurality ot
movaole sectors has a pair of angled surfaces which mutually contact one another when said
plurality of movable sectors are moved into said engaged position.

17. A meld element for a tire as in claum 15, furtaer comprising a base in mechanical
communication with and supporting said plurality of movable sectors.

13, Atire mold, compnsing:

-,

a circular member comprnising a senes of altematinglv disposed radial sectors and

diaconal sectors,
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sard radial sectors configured for movement 1n a radial direction between a release
pasition. 1n which the tire may be placed upon or removed fiom the mold, and a secure position,
i which a bead of the tire is in contact wath said radial sectors and diagonal sectors,
said diagonal sectors configured for movement simultaneously in both an axial
direction and a radial direction between said release position and said secure position;

and

an actuating member positioned axlally above said circular member, said actuating
member configured for contacting said radial and axia] sectors so as to selectively posiiion said
radial and axial sectors between said release position and said secure position;

wherein upon being placed into the secure position, said radia) and diagonal sectors
collectively create a umiform surface for contacting and molding the bead of the tire.

19. A tire mold as in claim 18, further comprising a base to which said circular
member s connected, said base being configured for movement along an axial direction

20. A tiremold as in claim 19, further compnsing a platform in mechanical
communication with and supporting said base.

2. Atire mold as in claim 20, wherein said mechanical communication is provided
by a plurality of spring loaded members connecting said basc and said radial and axial sectors,
said plurality of sprng loaded members being configured for urging said radial and axial sectors
(rom said secure position towards said releasc position.

2l Atwremold as inclaim 21, wherein each of said sectors has angled surlaces for

mating contact with an adjacent said sector as said sectors are moved into the secure position.
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