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Description
BACKGROUND OF THE INVENTION
Field of the Invention
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[0001] This invention relates generally to retreaded
tires, and more particularly, to retreaded tires with improved evacuation of gas from between the tread and
tire carcass.
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Description of the Related Art
[0002] It is commonly known to form a retreaded tire
by attaching a precured tread to a tire carcass. The tread
is typically pre-formed into a strip having a tread pattern,
and is then applied around the circumference of a prepared tire carcass. The tire carcass is typically prepared
by removing the old tread and a layer of cushion gum or
liaison rubber is applied to the tire carcass prior to receiving the new tread.
[0003] In prior methods, after the retreaded tire is assembled, the retreaded tire is placed at least partially
within a flexible curing membrane, or envelope, to create
a fluid chamber between the curing membrane and the
tire. The retread tire assembly with the envelope is placed
within a curing chamber, often referred to as an autoclave, where the membrane-covered assembly is exposed to heat and pressure according to a desired curing
process to bond the tread to the tire carcass. Before and
during the early portion of the curing cycle, substantially
all of the air or other gases between the tire and envelope
is removed by a vacuum source. Evacuating gas from
between the tire and the envelope forces the flexible
membrane against the tread and tire carcass. As the curing cycle progresses, the compartment between the tire
and envelope is maintained at the same or a lower pressure than the pressure in the curing vessel outside of the
envelope. The prior processes using curing membranes
have drawbacks, such as inefficiency in handling and
installing the membranes over the tire assembly, a limited
number of curing cycles the membranes withstand before
they have to be replaced, and for certain tread designs,
the pressure differential used in prior processes could
cause deformation or bulging at the bottom of grooves
in the tread.
[0004] Certain prior methods have attempted different
ways to evacuate gas from between the tread and tire
carcass.
[0005] Document US 5,603,366 discloses a method of
tire retreading using a precured tread, the tread being
provided with evacuating passages, for removing air and
gas inclusions trapped between tread and carcass, thus
improving tread adhesion to the carcass.
[0006] Both documents EP 715948 - A and US
4,934,426 disclose similar methods of tire retreading using precured treads, the treads being provided with evacuating passages, suction lines in communication with
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said passages being provided for removing air and gas
inclusions trapped between tread and carcass.
[0007] Both documents WO 2011/002448 - A and WO
2012/091708 - A disclose precured treads provided with
an undergroove thickness with protruding portions of the
tread bottom below the groove bottom.
[0008] It would be advantageous to improve evacuation of gas from between the tread and tire carcass.
SUMMARY OF THE INVENTION
[0009] Particular embodiments of the present invention include methods of manufacturing retreaded tires as
defined in claims 1 to 14.
[0010] Particular embodiments include methods that
may include providing a tire tread having a tread thickness bounded by a top side and a bottom side, the top
side configured to engage a tire-operating surface and
the bottom side configured for attachment to an annular
tire carcass and a tread width bounded by opposing lateral sides. The tread may include a groove extending
into the tread thickness from the top side and terminating
within the tread thickness at a groove bottom arranged
between a pair of opposing groove sides defining a width
of the groove, where an undergroove thickness extends
from the groove bottom to the tread bottom side. Such
methods may include providing a tire carcass having an
annular tread-receiving side which includes a width extending across a width of the tire carcass, and applying
the tire tread to the tire carcass with a layer of bonding
material arranged between the tire tread and the tire carcass. The methods further include evacuating a gas from
between the tire carcass and the tread bottom side
through an aperture extending through the tread thickness, the aperture being formed by piercing the tread
thickness with a suctioning member arranged in operable
communication with a vacuum source; and, bonding the
tire tread to the tire carcass.
[0011] Other embodiments include methods that may
include providing a tire tread, the tire tread having a tread
thickness bounded by a top side and a bottom side, the
top side configured to engage a tire-operating surface
and the bottom side configured for attachment to an annular tire carcass and a tread width bounded by opposing
lateral sides. The tread may include a groove extending
into the tread thickness from the top side and terminating
within the tread thickness at a groove bottom arranged
between a pair of opposing groove sides defining a width
of the groove, where an undergroove thickness extends
from the groove bottom to form a protruding portion of
the tread bottom side below the groove bottom such that
adjacent portions of the tread bottom side located adjacent the protruding portion are recessed within the tread
thickness from an outer side of the protruding portion.
The method may further include providing a tire carcass
having an annular tread-receiving side having a width
extending across a width of the tire carcass, and applying
the tire tread to the tire carcass with a layer of bonding
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material arranged between the tire tread and the tire carcass. In such embodiments, the layer of bonding material
is arranged intermittently across the width of the treadreceiving portion of the tire carcass and the width of the
tire tread along the bottom side such that the layer includes one or more discontinuities arranged across a
width of the bonding layer each forming a void within a
thickness of the bonding layer, the bonding material engaging the adjacent portions of the tread bottom side
located adjacent the protruding portion such that the protruding portion of the tread bottom side is positioned within one of the one or more discontinuities in the layer of
bonding material. Such methods may include bonding
the tread to the tire carcass, where at least a portion of
the outer side of the protruding portion is not bonded to
the tire carcass or the bonding layer.
[0012] In particular embodiments, a retreaded tire has
a tire tread bonded to a tire carcass. The tire tread has
a tread thickness bounded by a top side and a bottom
side, the top side configured to engage a tire-operating
surface and the bottom side configured for attachment
to an annular tire carcass, and a tread width bounded by
opposing lateral sides. The tread further includes a
groove extending into the tread thickness from the top
side and terminating within the tread thickness at a
groove bottom arranged between a pair of opposing
groove sides defining a width of the groove, where an
undergroove thickness extends from the groove bottom
to form a protruding portion of the tread bottom side below
the groove bottom such that adjacent portions of the tread
bottom side located adjacent the protruding portion are
recessed within the tread thickness from an outer side
of the protruding portion. The retreaded tire includes a
tire carcass having an annular tread-receiving side having a width extending across a width of the tire carcass,
and a layer of bonding material arranged between the
tire tread and the tire carcass. In particular embodiments
of such tire, the layer of bonding material is arranged
intermittently across the width of the tread-receiving portion of the tire carcass and the width of the tire tread along
the bottom side such that the layer includes one or more
discontinuities arranged across a width of the bonding
layer each forming a void within a thickness of the bonding layer, the bonding material engaging the adjacent
portions of the tread bottom side located adjacent the
protruding portion such that the protruding portion of the
bottom side is positioned within one of the one or more
discontinuities in the layer of bonding material. In particular embodiments, at least a portion of the outer side of
the protruding portion is not bonded to the tire carcass
or the bonding layer.
[0013] The foregoing and other objects, features and
advantages of the invention will be apparent from the
following more detailed descriptions of particular embodiments of the invention, as illustrated in the accompanying drawings wherein like reference numbers represent
like parts of the invention.
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DETAILED DESCRIPTION OF THE DRAWINGS
[0014]
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FIG. 1 is a side cross sectional view taken laterally
across a retreated tire with a prior art tread arranged
atop a tire carcass, the tread including longitudinal
grooves extending between a top side and an undertread.
FIG. 2 is a front cross-sectional view of a tire tread
taken across a retreaded tire with the tread arranged
atop a tire carcass, the tread bottom side having protruding portions and a portion of the outer side of the
protruding portions are not bonded to the tire carcass
or the bonding layer.
FIG. 3 is a partial cross sectional view of FIG. 2 in a
perspective view showing the tread separated from
the tire carcass, the tread having longitudinal
grooves and lateral grooves extending width-wise
with protruding members extending into the groove
in accordance with an embodiment of the invention.
FIG. 4 is a top view of the tread shown in FIGS. 2
and 3 illustrating the lateral and longitudinal grooves
having protruding members extending from the
groove bottom into the tread.
FIG. 5 is a top view of a second embodiment of the
tread having a continuous protruding member extending from the groove bottom into the tread in a
zig-zag arrangement.
FIG. 6 is a partial cross sectional view of a third embodiment tread with a suctioning member operatively positioned prior in the tread thickness for evacuating gas from between the tread and the tire carcass
with a network of cavities in the tread bottom side.
FIG. 7 is a the partial cross section view of a fourth
embodiment tread with the suctioning member operatively positioned in the tread thickness for evacuating gas from between the tread and the tire carcass.
FIG. 8 is a cross-sectional view of a tire tread separated from a tire carcass taken laterally across the
tread and showing an undergroove thickness extending from the groove bottom forming protruding
portions of the bottom side, in accordance with an
embodiment of the invention, with bonding material
applied adjacent the protruding portions.
DETAILED DESCRIPTION OF PARTICULAR EMBODIMENTS

50

55

3

[0015] Particular embodiments of the invention provide
methods for forming a retreaded tire. Particular embodiments of such methods of forming a retreaded tire comprise the step of applying a tire tread to a tire carcass.
The tire carcass generally includes a pair of beads, a pair
of sidewalls, body plies, and a belt package if the tire is
a radial tire (otherwise, if not including a belt package,
the tire is a biased ply tire). The body plies and belt pack-
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age generally comprise plies of rubber containing strands
of reinforcements. When retreading a tire, a used tire
carcass is provided, which generally comprises a cured
tire having at least a portion of the old tread removed so
that a new tread may be attached to the tire carcass to
form a retreaded tire. Commonly, at least a portion of the
old tread is removed to a desired depth by performing a
buffing or abrading operation. The old tread may be completely or partially removed. When forming a new tire, in
lieu of a retreaded tire, a new tire carcass is provided,
where such tire carcass is generally uncured. The prepared tire carcass has an annular tread-receiving side
which includes a width extending across a width of the
tire carcass.
[0016] In particular embodiments of a method for retreading a tire, the method includes providing a tire tread
having a tread thickness bounded by a top side and a
bottom side, the top side configured to engage a tireoperating surface and the bottom side configured for attachment to an annular tire carcass and a tread width
bounded by opposing lateral sides. The tread includes a
groove extending into the tread thickness from the top
side and terminating within the tread thickness at a
groove bottom arranged between a pair of opposing
groove sides defining a width of the groove, where an
undergroove thickness extends from the groove bottom
to the tread bottom side. Such methods include providing
the tire carcass having an annular tread-receiving side
which includes a width extending across a width of the
tire carcass, and applying the tire tread to the tire carcass
with a layer of bonding material arranged between the
tire tread and the tire carcass. In this embodiment, the
method further includes evacuating a gas from between
the tire carcass and the tread bottom side through an
aperture extending through the tread thickness, the aperture being formed by piercing the tread thickness with
a suctioning member arranged in operable communication with a vacuum source; and, bonding the tire tread to
the tire carcass.
[0017] Particular embodiments of such methods include the step of providing a tire tread having a tread
thickness bounded by a top side, also referred to as a
ground-engaging side of the tread, configured to engage
a surface upon which the tire operates during vehicle
operation, and a bottom side configured for attachment
to an annular tire carcass. The tread has a tread width
extending generally perpendicular to the tread thickness
and tread length bounded by opposing lateral sides. The
tread includes a groove extending into the tread thickness from the tread top side and terminating within a
thickness of the tread at a groove bottom, the groove
bottom being arranged between a pair of opposing sides
defining a width of the groove, and the tread having an
undergroove thickness extending from the groove bottom to the tread bottom side. It is understood that the
groove may comprise any type of groove having a groove
bottom, where the groove is characterized as having any
desired size, shape, and geometry that may be employed
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in any desired tire tread and may comprise a plurality of
such grooves as desired. The tread may be molded and
cured according to any known method and operation of
retreading, which includes molding and curing the tread
prior to applying the tread to the tire carcass to provide
a precured tire tread.
[0018] When applying the tread to the tire, bonding material may be employed to attach or improve attachment
of the tread to the tire carcass. For example, a bonding
rubber may comprise a natural or synthetic rubber arranged between the tread and the tire carcass. By further
example, the bonding material may comprise an adhesive arranged between the tread and the tire carcass. In
such instances, the methods further include the step of
arranging a layer of bonding material between the bottom
side of the tire tread and the tire carcass.
[0019] Particular embodiments of such methods include the step of evacuating a gas from between the tire
carcass and the tread bottom side through an aperture
extending through the tread thickness. In particular embodiments, the aperture is formed by piercing the tread
thickness with a suctioning member arranged in operable
communication with a vacuum source. For example, the
suctioning member may include a needle or other conduit
adapted for piercing through at least a portion of the tread
thickness. The aperture may be formed through any portion of the tread thickness as desired, and in various embodiments may enter a cavity or void arranged between
the tread and tire carcass. In particular embodiments,
the aperture is formed by piercing a conduit through at
least a portion of the undergroove thickness, for example,
through the groove bottom. The suctioning member includes a gas inlet opening in operable communication
with the vacuum source, adapted to evacuate gasses
from and create a pressure differential between the tire
tread and tire carcass. In particular embodiments, the
conduit is positioned within the bonding layer such that
the inlet opening is spanning between a top and a bottom
of the layer of bonding material in an installed position,
for example, when the suctioning member is operatively
positioned in the aperture. In such embodiments, the conduit inlet opening may be sized and positioned to evacuate gases from an interface between the bottom side of
the tread and the layer of bonding material, and an interface between the layer of bonding material and the tire
carcass simultaneously when the suctioning member is
operatively positioned in the aperture.
[0020] A portion of the aperture may be formed into
the tire tread prior to piercing the tread thickness, for example, by forming a guide hole through a portion of the
tread thickness during the process of forming or molding
the tread or after making the tread. Alternatively or additionally, a clearance hole may be provided in the tread
extending from the bottom side into the tread thickness.
A guide hole and/or a clearance hole provides less material for the piercing conduit to pierce through. In particular embodiments, the suctioning member includes a
spacer configured to position a terminal end of the suc-
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tioning member at a desired depth within the tread thickness or assembled retreaded tire. For example, the suctioning member may pierce through the tread thickness
until the spacer contacts the tread stopping the gas inlet
opening of the suctioning member in a desired position,
such as adjacent the layer of bonding material and/or
positioned in a cavity in communication with the bottom
side of the tread. The spacer may be provided to keep
the leading end of the suctioning member from damaging
the tire carcass.
[0021] In particular embodiments, the suctioning member may engage an aperture extending through a protruding member of the tread, the protruding member extending from the groove bottom into the groove. A plurality of protruding members may be provided along the
length of the groove, or between different grooves providing multiple locations for evacuating gas from the tire
assembly. In such embodiments, at least a portion of the
aperture may be formed into the protruding member prior
to the step of evacuating a gas. The protruding members
may be arranged in any one or more grooves, where
such one or more grooves may comprise longitudinal
and/or lateral grooves. The protruding members may also extend partially or fully across the groove width, and
in any path or direction. In particular embodiments, for
example, the protruding members extend from one or
both sides of a groove. Furthermore, the protruding members may form any desired shape. For example, the
cross-sectional shape of the protruding members (as taken in a plane extending in a direction of the tread thickness and along a direction of the groove) may be blockshaped, polygonal, arcuate, rounded, or other shapes as
desired. Finally, the size, shape, and direction of extension may vary amongst any plurality of protruding members along the length of any groove or between different
grooves within the tire tread. Optionally, after the tire is
cured, the protruding member may be removed from the
tire by grinding, buffing, or cutting the protruding member
from the tire.
[0022] In particular embodiments, the aperture extending through the tread thickness is arranged in fluid communication with one or more cavities such as voids,
grooves, channels, apertures, passageways, sipes, or
other cavities arranged within the tread thickness of the
tread provided, such as extending longitudinally (circumferentially) and/or laterally along the tread, forming a network or other pattern as desired arranged for drainage
of gases from within the tread and/or between the tread
and tire carcass. The cavity and/or network of cavities is
in communication with the bottom side of the tread such
that the step of evacuating a gas from between the tire
carcass and the tread bottom side includes evacuating
gas from the cavity.
[0023] The method for retreading a tire (that is, forming
a retreaded tire) includes bonding the tire tread to the tire
carcass. In particular embodiments, the step of bonding
the tire tread to the tire carcass is a curing process performed concurrently or after the step of evacuating a gas.
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The assembled retreaded tire is placed within a curing
chamber, often referred to as an autoclave, where the
retreaded tire assembly is exposed to heat and pressure
to bond the tread to the tire carcass according to a desired
curing process. In particular embodiments, the step of
bonding includes curing the tire without placing the tire
in an evacuated curing envelope, such that the outer surface of the assembled retreaded tire is exposed to gases
within the atmosphere of the curing chamber. During at
least a portion of the curing process in the autoclave, the
suctioning member continues to suction through the aperture such that pressure in the autoclave is greater than
the pressure in cavities in the tread thickness in communication with the tread bottom side, for example, grooves,
voids, channels or other cavities in communication with
the tread bottom side. Such a pressure differential holds
the tread against the tire carcass and draws gases
through the aperture such as air and other gases resulting
from the curing process from between the tread and tire
carcass. In certain instances, the pressure differential
between the cavities in the tread thickness and the curing
chamber holds the undergroove thickness in its desired
position so that upon completing the step of bonding the
tire tread, the cross-sectional shape of the groove bottom
extending in the direction of the groove width is substantially undeformed from a molded cross-sectional shape
of the groove bottom. This allows the depth (that is, the
skid depth) of the top side groove to remain generally
unchanged so to achieve a desired or targeted depth.
[0024] In more particular embodiments, the tire tread
includes the undergroove thickness of the tread extending from the groove bottom to form a protruding portion
of the tread bottom side below the groove bottom such
that adjacent portions of the tread bottom side located
adjacent the protruding portion are recessed within the
tread thickness from an outer side of the protruding portion. In such embodiments, the groove may comprise any
groove contemplated above and otherwise herein, of any
design, size, configuration, or arrangement, and may
comprise a plurality of such grooves as desired. More
generally, a tread having a protruding portion may comprise any tread otherwise contemplated herein.
[0025] With regard to the protruding portion, the protruding portion may comprise any shaped protruding
structure extending outwardly along the bottom side, and
may define any constant or variable undergroove thickness extending between the groove bottom and an outer
side or surface of the protruding portion, which is also
the outer side or surface of the undergroove and of the
bottom side. For example, protruding portion, which at
least partially comprises an undergroove (or undergroove thickness) arranged below a groove bottom and
between the groove bottom and the tread bottom side,
may have a cross-section extending in a direction of the
groove width that is polygonal. By further example, the
outer side of the protruding portion or of the undergroove
may be generally polygonal and may have any planar or
non-planar outer side surface. For example, in particular
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embodiments, the outer side of the protruding portion
has an apex defining maximum extent of the protruding
portion relative the adjacent portions of the bottom side.
In such embodiments, in achieving an apex the outer
side may extend in a direction of the groove width along
an arcuate path, to provide an arcuate cross-sectional
shape, or along a V-shaped path, to provide a triangular
cross-sectional shape.
[0026] As with other embodiments described herein,
the undergroove thickness associated with the protruding portion of the bottom side may be any desired and
contemplated thickness. Furthermore, the protruding
portion of the bottom side of the tread below the groove
bottom may be offset (or extend from any adjacent portion
forming a recess) by any desired distance. For example,
the protruding portion of the bottom side is offset from
any adjacent portion of the bottom side in the direction
of the tire carcass by 1.5 millimeters (mm). Alternatively,
the offset is 2 mm. In particular embodiments, the offset
is between 2 mm and 6 mm. Other offsets of the undergroove thicknesses, smaller and larger, are contemplated. In particular embodiments, the method may include,
prior to applying the tread, preparing a bonding surface
of the tire carcass by removing a thickness of the tire
carcass to form a cavity configured to receive the protruding portion of the tread. For example, the cavity for
receiving the protruding portion may be a groove cut into
the tire carcass, and may extend circumferentially around
the tire carcass. It is contemplated that the cavity removed from the tire carcass configured to receive the
protruding portion of the tread may be larger than the
protruding portion (in width, length, and/or depth) to accommodate manufacturing and assembly tolerances.
[0027] In defining the protruding portion of the bottom
side, adjacent portions of the bottom side are recessed
within the tread thickness from, or relative to, the outer
side of the protruding portion. For example, in particular
embodiments, each of the adjacent portions comprise
portions of the bottom side arranged below a tread element. In providing a protruding portion along the bottom
side of the tread, it can be said that, in relation to the tire
carcass, the portion of the bottom side below the groove
bottom (protruding portion) forming the undergroove
thickness is offset in the direction of the tire carcass forming ridges in the bottom side.
[0028] In particular embodiments, the layer of bonding
material is arranged intermittently across the width of the
tread-receiving portion of the tire carcass and the width
of the tire tread along the bottom side such that the layer
includes one or more discontinuities arranged across a
width of the bonding layer each forming a void within a
thickness of the bonding layer, the bonding material engaging the adjacent portions of the tread bottom side
located adjacent the protruding portion such that the protruding portion of the bottom side is positioned within one
of the one or more discontinuities in the layer of bonding
material. Stated another way, the layer of bonding material is provided on the adjacent portions of the bottom
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side that are recessed within the tread thickness relative
to the outer side of the protruding portion. In particular
embodiments, the layer of bonding material is provided
on the recessed portions adjacent the protruding portions
of the bottom side with discontinuities in the layer of bonding material positioned such that at least a portion of the
outer side of the protruding portion is at least partially
free of bonding material. In particular embodiments, the
step of bonding the tire tread to the tire carcass comprises
bonding the tread to the tire carcass with at least a portion
of the outer side of the protruding portion not bonded to
the tire carcass or the bonding layer.
[0029] Particular embodiments having voids in the layer of bonding material may comprise the voids including
continuous or discontinuous longitudinal voids, where
the protruding portions extend in a direction of the tread
length continuously or discontinuously along a length of
the tread, where the voids are arranged to correspond
to and receive an arrangement of the protruding portions.
Alternatively or additionally, in particular embodiments
the voids include continuous or discontinuous lateral
voids, and the protruding portions extend in a direction
of the tread width continuously or discontinuously along
a width of the tread, where the voids are arranged to
correspond to and receive an arrangement of the protruding portions.
[0030] In particular embodiments, the aperture extending through the tread thickness in communication with a
suctioning member extends through the protruding portion of the bottom side and into the void in the layer of
bonding material adjacent the protruding portion. In particular embodiments, the aperture extending through the
tread thickness is arranged in fluid communication with
one or more cavities such as voids, grooves, channels,
apertures or other cavities arranged within the tread
thickness in fluid communication with the void within a
thickness of the bonding layer adjacent the protruding
portion. The cavities arranged within the tread thickness
may be arranged in a network arranged for drainage of
gasses from within the tread and/or between the tread
and tire carcass. The suctioning member draws suction
through the aperture in fluid communication with the void
within a thickness of the bonding layer adjacent the protruding portion to create a pressure differential between
the void and the outside of the tire, where the pressure
in the void is lower than the pressure outside of the tire,
the pressure outside of the tire being, for example, the
pressure in the curing autoclave.
[0031] In particular embodiments, the layer of bonding
material is applied to the tire tread prior to the step of
applying the tire tread to the tire carcass. Applying the
bonding material to the tire tread prior to applying enables
the tire tread to be prepared at a different time, and optionally, in a different place, than the assembly of the tire.
The pre-applied bonding material may be covered by a
protective film while shipping and handling the tread prior
to assembly to the tire carcass. When covered by a protective film, the method includes the step of removing the
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film from along the provided tread prior to the step of
applying the tire tread to the tire carcass. Whether the
bonding material is applied to the tread or the tire carcass,
in particular embodiments the layer of bonding material
is applied by extrusion. In other embodiments, the layer
of bonding material is applied using pre-formed strips. In
particular embodiments, voids in the layer of bonding material are formed by applying the layer of bonding material
arranged such that the bonding material engages the adjacent portions of the tread bottom side located adjacent
the protruding portion, thereby forming one or more discontinuities arranged across a width of the bonding layer.
Each discontinuity forms a void within a thickness of the
bonding layer, the voids being arranged such that the
protruding portion of the bottom side is positioned within
one of the one or more voids when the tread is assembly
to the tire carcass. In particular embodiments, the voids
are in communication with a network of cavities within
the tread thickness arranged for drainage of gasses from
within the tread and/or between the tread and tire carcass. The thickness of the layer of bonding material may
vary across the tire from one lateral side to the other, for
example including a thicker portion of bonding material
where additional material is cut from the tire carcass due
to damage or wear.
[0032] In other embodiments of a method for retreading a tire, the method includes providing a tire tread, the
tire tread having a tread thickness bounded by a top side
and a bottom side, the top side configured to engage a
tire-operating surface and the bottom side configured for
attachment to an annular tire carcass and a tread width
bounded by opposing lateral sides. In this embodiment,
the method includes a groove extending into the tread
thickness from the top side and terminating within the
tread thickness at a groove bottom arranged between a
pair of opposing groove sides defining a width of the
groove, where an undergroove thickness extends from
the groove bottom to form a protruding portion of the tread
bottom side below the groove bottom such that adjacent
portions of the tread bottom side located adjacent the
protruding portion are recessed within the tread thickness
from an outer side of the protruding portion. The method
includes providing a tire carcass having an annular treadreceiving side having a width extending across a width
of the tire carcass, and applying the tire tread to the tire
carcass with a layer of bonding material arranged between the tire tread and the tire carcass, where the layer
of bonding material is arranged intermittently across the
width of the tread-receiving portion of the tire carcass
and the width of the tire tread along the bottom side such
that the layer includes one or more discontinuities arranged across a width of the bonding layer each forming
a void within a thickness of the bonding layer, the bonding
material engaging the adjacent portions of the tread bottom side located adjacent the protruding portion such
that the protruding portion of the tread bottom side is
positioned within one of the one or more discontinuities
in the layer of bonding material. Particular embodiments
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of the method include bonding the tread to the tire carcass, where at least a portion of the outer side of the
protruding portion is not bonded to the tire carcass or the
bonding layer.
[0033] The tread has an undergroove thickness extending from the groove bottom to form a protruding portion of the tread bottom side below the groove bottom as
discussed above with respect to protruding portions and
otherwise described herein.
[0034] The layer of bonding material is arranged intermittently such that the layer includes one or more discontinuities arranged across a width of the bonding layer,
the discontinuities forming voids in the bonding layer as
discussed above with respect to discontinuities in the
bonding layer and otherwise described herein.
[0035] Particular embodiments of such methods include evacuating a gas from between the tire carcass
and the tread bottom side after the step of applying the
tire tread to the tire carcass. In particular embodiments,
the method may include piercing the tread thickness with
a suctioning member arranged in operable communication with a vacuum source as discussed above and otherwise described herein. In alternative embodiments, the
step of bonding the tire tread to the tire carcass may
include the step of placing a curing membrane around
an outer circumference of the tread and at least a portion
of the tire carcass. Curing membranes are also referred
to as curing envelopes within the industry. It is understood
that any known curing membrane to one of ordinary skill
in the art, and any obvious variation thereof, may be employed in performing this step. Generally, a curing membrane includes an outer body, shell, or membrane having
one or more sections to achieve its purpose of covering
the outer tread surface and becoming sealed to create
an interior pressurization compartment between the
tread and the curing membrane, which is at least initially
placed under vacuum pressure during retread curing operations to substantially remove the air between the curing membrane and the tire assembly. In particular embodiments using a curing envelope, the method may include providing an aperture through a tread thickness in
fluid communication with the void within a thickness of
the bonding layer, such that the void is in fluid communication with the pressurization compartment between
the tread and curing membrane. The aperture may be
formed through the groove bottom, for example, a passageway formed through the undergroove thickness. In
particular embodiments, a through aperture, a stent or
other conduit may be placed through the tread thickness,
for example, through the undergroove thickness, such
that the void is in fluid communication with the pressurization compartment between the tread and curing membrane. In other embodiments, such a stent or other conduit in fluid communication with the void within a thickness of the bonding layer may further pass through the
curing envelope in operable communication with a vacuum source.
[0036] In particular embodiments of such methods, the
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layer of bonding material is applied to the tire tread prior
to the step of applying the tire tread to the tire carcass
as discussed above and otherwise described herein.
[0037] Particular embodiments of the methods discussed above will now be described in further detail below in association with the figures filed herewith exemplifying the performance of the methods in association
with particular embodiments of the tread.
[0038] With reference to FIG. 1, a prior art tread 10’ is
shown in a cross-sectional view extending laterally
across the tread. The tread 10’ is shown as having a top
side 12 and a bottom side 14 (each of which may also
be referred to as top and bottom faces, respectfully) and
a thickness T’ extending there between. The tread also
includes a plurality of grooves 16, such as longitudinal
and lateral grooves, extending from the top side 12 towards the bottom side 14. In the figure shown, longitudinal grooves 16long are shown extending from the top side
12 towards the bottom side 14. The grooves 16 terminate
at a groove bottom 17b offset a distance T’18 from the
tread bottom side 14 to define an undergroove thickness.
Typically, the prior art undergroove thickness T’18 is
equal to approximately 2.5-4.5 mm. The grooves 16 also
have a width defined by opposing groove sides 17a. A
skid depth D16 is defined by the difference between the
thickness T’ between the top side 12 and bottom side 14
and the thickness T’18 of the undergroove 18’. The skid
depth D16 is the thickness of useful tread within the precured retread, that is, a thickness designed to be available for wearing during vehicle operation. The tread 10’
also extends between opposing lateral sides 19, which
may be coextensive with a bonding portion of the tire
carcass 20. The tread 10’ is bonded at the tread bottom
side 14 to the tire carcass 20, either directly or by use of
a bonding material 22, such as a layer of bonding rubber
or adhesive, arranged between the tread and the tire carcass.
[0039] With reference to FIGS. 2-4, an exemplary embodiment of the invention is shown. In particular, an exemplary tread 10 is arranged atop a tire carcass 20 with
bonding material 22 arranged there between. The tread
10 includes a top side or face 12 (i.e., an outer side) and
a bottom side or face 14 (i.e., an inner side). The tread
10 comprises a tread thickness T bounded depthwise by
the top side 12 configured to engage the ground surface
during tire operation and the bottom side 14 configured
to attach to the tire carcass 20. The tread also has a tread
width bounded by opposing lateral sides 19, the tread
width extending generally perpendicular to the tread
thickness and tread length. Typically, the width of the
tread along the top side 12 is less than or the same as
the width of the tread along the bottom side 14. The tread
further includes a tread pattern arranged along the top
side 12. The tread pattern includes one or more grooves,
generally indicated as 16, comprising lateral grooves
16lat and longitudinal grooves 16long extending into the
tread thickness from the top side 12 towards the bottom
side 14. Longitudinal and lateral grooves 16long, 16lat are
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shown to extend longitudinally (that is, in a lengthwise
direction) along a linear path, although is it understood
that each may extend lengthwise along any desired path,
which includes any curvilinear path or non-linear path.
As best shown in FIGS. 3-4 in a particular embodiment,
longitudinal grooves 16long extend along a linear, lengthwise path (generally circumferentially when installed
along a tire carcass) while lateral grooves 16lat extend
along a widthwise or lateral path. Furthermore, the lateral
and longitudinal grooves may extend along a continuous
or discontinuous path. Prior to arrangement on the tire
carcass 20, the longitudinal grooves 16long may extend
longitudinally in a lengthwise direction of the tread without
extending circumferentially, such as when formed in a
flat mold, for example. Lateral top grooves 16lat may be
provided on the top side of the tread extending in a widthwise or lateral direction of the tread transverse to the
longitudinal or circumferential direction of the longitudinal
grooves. An undergroove 18 having an undergroove
thickness T18 extends from the groove bottom 17b to the
tread bottom side 14.
[0040] The arrangement of longitudinal grooves 16long
and lateral grooves 16lat may form tread blocks or elements 28 arranged along the outer or top side 12. A rib
29 generally refers to a ground engaging portion along
the circumference of the tread, and may include a single
tread block 28 formed between laterally spaced longitudinal grooves 16long, such as shown in FIG. 3.
[0041] In particular embodiments, such as shown in
FIGS. 2-4, the undergroove thickness 18 extends from
the groove bottom 17b to form a protruding portion 30 of
the tread bottom side 14 below the groove bottom. In
such embodiments, the tread bottom side 14 includes
adjacent portions 32 of the tread bottom side 14 located
adjacent the protruding portion 30 which are recessed
within the tread thickness from an outer side 34 of the
protruding portion 30. The outer side 34 of the protruding
portion 30 is offset a distance T34 relative to the adjacent
portions 32. The groove bottom 17b may be offset from
the adjacent portions 32 in the direction of the tire carcass
a distance T0 as shown in FIG. 2. In particular embodiments, the groove bottom 17b may be about even with
the adjacent portions 32 such that the offset distance T0
is approximately zero (not shown). In other embodiments, the groove bottom 17b may be offset from the
adjacent portions in the direction of the tread top side,
such as the example tread shown in FIG. 8.
[0042] In the embodiment of FIG. 2, the layer of bonding material 22 is arranged intermittently across the width
of the tread-receiving portion of the tire carcass 20 and
the width of the tire tread 10 along the bottom side 14
such that the layer 22 includes one or more discontinuities 38 arranged across a width of the bonding layer each
forming a void within a thickness of the bonding layer 22.
The bonding material 22 engages the adjacent portions
32 of the tread bottom side 14 located adjacent the protruding portion such that the protruding portion 30 of the
bottom side is positioned within one of the one or more
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discontinuities 38 in the layer of bonding material 22. In
particular embodiments, at least a portion of the outer
side 34 of the protruding portion 30 is not bonded to the
tire carcass 20 or the bonding layer 22. In such embodiments, a portion of the undergroove 18 is not bonded to
the tire carcass 20 or the bonding layer 22, and portions
of the bottom side 14 beneath the tread elements 28 are
substantially bonded to the tire carcass 20. In particular
embodiments, the cross-sectional shape of the groove
bottom extending in the direction of the groove width is
substantially undeformed from a molded cross-sectional
shape of the groove bottom.
[0043] The voids in the layer of bonding material may
be continuous or discontinuous, and arranged to correspond to and receive the arrangement of protruding portions along the grooves. The voids and corresponding
protruding portions may extend in a longitudinal direction
of the tread continuously or discontinuously along a
length of the tread. Alternatively or additionally, in particular embodiments the voids and corresponding protruding portions may extend in a lateral direction of the tread
continuously or discontinuously along a width of the
tread.
[0044] As shown in FIG. 2, the thickness of the layer
of bonding material may vary across the tire from one
lateral side to the other after the tire tread is applied to
the tire carcass. In particular embodiments, for example
shown in FIG. 2, the bonding surface of the tire carcass
includes a cavity 44 in an outer surface of the tire carcass
configured to receive the protruding portions 30. The cavity 44 removed from the tire carcass may be configured
to accommodate a plurality of protruding portions 30 such
as shown in FIG. 2, or may be sized to accommodate
one protruding portion. The cavity may be larger than the
protruding portion (in width, length, and/or depth) to accommodate manufacturing and assembly tolerances. In
particular embodiments, the layer of bonding material 22
includes a thicker portion of bonding material where additional material is cut from the tire carcass, such as in
the example of FIG 2 which includes a thicker layer of
bonding material 22 in the cavity 44.
[0045] In particular embodiments, the tire tread includes protruding members 40 extending into the groove
16 from the groove bottom 17b as shown in FIG. 3, configured for use in evacuating a gas from between the tire
carcass and the tread bottom side before and/or during
the tire curing process. As shown in FIG. 6, the protruding
members 40 may be adapted for use with inventive methods disclosed herein in which an aperture 50 is formed
through the tread thickness by piercing the tread thickness with a suctioning member 52 arranged in operable
communication with a vacuum source/suction device 54
as discussed above and otherwise herein. The protruding
members 40 may include a guide hole 46 through a portion of the tread thickness, shown in FIGS. 3-5. Optionally, a clearance hole 48 may also be provided in the
tread extending from the bottom side into the tread thickness. The guide hole 46 and, if present, the clearance
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hole 48 may be positioned approximately aligned, but
not connecting such that the piercing conduit 52 inserted
through the guide hole 46 pierces through a portion of
the tread thickness to form a through aperture 50 as
shown in FIG. 6. In particular embodiments, the material
surrounding the aperture is resilient and pliable such that
the pierced aperture fully or partially closes upon removal
of the conduit thereby inhibiting passage of air and water
through the aperture during operation of the retreaded
tire. In other embodiments, the through aperture may remain open after the conduit is removed from the aperture.
In certain embodiments, the through aperture may be
formed through the tread thickness prior to engagement
of the suctioning member. Particular embodiments arrange the aperture aligned with one of the discontinuities
38 in the layer of bonding material 22 to facilitate evacuation of gas from the corresponding void. The guide
hole 46 in the protruding member, with or without the
optional clearance hole 48, is not a necessary feature
(for example, the guide hole omitted in the embodiment
of FIG. 6) but may be provided to assist in placement of
the suctioning member. In particular embodiments, the
guide hole 46 and/or the protruding member 40 may be
used for automatically locating the suctioning member,
such as by a sensor or by physical interference or fit.
[0046] The protruding members may be any desired
shape. As shown in FIG. 4, the protruding members may
be polygonal in shape extending from one side of the
groove to the other. The cross-sectional shape of the
protruding members (as taken in a plane extending in a
direction of the tread thickness and along a direction of
the groove) may be block-shaped, polygonal, arcuate,
rounded, or other shapes as desired. For example, as
shown in FIG. 5, the protruding member 40 may be incorporated into a zig-zag or other shaped feature along
the groove. In particular embodiments, the zig-zag protruding member 40 may include a channel 48 extending
from the bottom side into the protruding member. In such
an embodiment, the suctioning member may be pierced
through the protruding member into the channel in any
location as desired along the protruding member. The
guide hole may be provided to locate the suctioning member in a desired position along the protruding member.
Finally, the size, shape, and direction of extension of the
protruding members may vary amongst any plurality of
protruding members along the length of any groove or
between different grooves within the tire tread.
[0047] A plurality of protruding members may be positioned on the tire tread as shown in FIGS. 3 and 4 providing a plurality of points for evacuation of gas from between the tire tread and tire carcass. It is contemplated
that only one point may be used for evacuation of gas,
with multiple protruding members provided for efficiency
in locating a evacuation point during the retreading process. Alternatively, two or more evacuation points may be
used to evacuate gas from the between the tire tread and
tire carcass.
[0048] In addition to locating the suctioning member,
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the protruding member may also operate as a wear bar
useful for determining the amount of tread remaining. For
example, the height of the protruding member may be
preselected to become exposed to the top surface of the
tread when an intended thickness of the tread remains
in the normal life of the tread. The protruding member
may also operate as strengthening members useful for
supporting the undergroove thickness, particularly for
thin undergroove thicknesses. Furthermore, protruding
members may operate as stone ejectors to assist in discharging any unwanted material from the groove, such
as stones or other foreign matter, or noise suppressors
for reducing the noise generation of the tread during tire
operation. When operating as noise suppressors, the
protruding members extend at least halfway through the
depth or height of the groove and/or at least halfway
across the groove width, and may extend substantially
the full depth or height of the groove and/or substantially
across the groove width. It is understood, however, that
any prior art wear bars, strengthening members, stone
ejectors, and noise suppressors are not configured or
arranged to operate as the protruding members described herein, and are not taught for use in conjunction
with suctioning members to solve the problems described
herein that may arise during retreading operations. Accordingly, while the protruding members may be configured to operate as wear bars, strengthening members,
stone ejectors, and/or noise suppressors, protruding
members may or may not operate as such and may be
arranged within a groove in addition to other wear bars,
strengthening members, stone ejectors, and/or noise
suppressors separately provided for their intended purpose.
[0049] Particular embodiments of the tread may further
include one or more cavities arranged within the tread
thickness, where the aperture is arranged in fluid communication with the cavities. The cavities may include
cavities, voids, passageways, sipes, grooves, or other
cavities extending longitudinally (circumferentially)
and/or laterally along the tread, and may form a network
or other pattern as desired arranged for drainage of gases
from within the tread and/or between the tread and tire
carcass. In the example shown in FIG. 6, the tread includes cavities 56 arranged in fluid communication with
the voids formed in discontinuities 38 in the layer of bonding material 22 adjacent the protruding portion, the voids
38 being in fluid communication with the aperture 50. The
cavities 56 may be arranged along the bottom side 14 of
the tread, and in various embodiments, the cavities are
in fluid communication with the bottom side 14 of the
tread. In certain embodiments, not shown, the cavities
are recessed or offset from both the top side and the
bottom side such that the recessed void is in a middle
portion of the tread.
[0050] In particular embodiments such as shown in
FIG. 7, the suctioning member 52 includes a gas inlet
opening 62 spanning between a top 22a and a bottom
22b of the layer of bonding material 22 in an installed
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position. In particular embodiments, the tip has an opening 62 1-3 mm in height to span the layer of bonding
material. In various embodiments, the layer of bonding
material is about 2 mm thickness and the tip has an opening 62 between 2-3 mm in height. The suctioning member
52 may include a needle or other conduit adapted for
piercing through at least a portion of the tread thickness,
such as having a sharpened tip comprising the gas inlet
opening. The sharpened tip with the gas inlet opening 62
may be angled such as shown in FIG. 7, or may have a
rounded tip or a flat ended tip, or other tip as desired for
the application. The diameter of the gas inlet opening 62
and the angle of the tip may be selected to provide a
desired opening area for removing gases from the tire
assembly. In various embodiments, such as shown in
FIGS. 6 and 7, the suctioning member includes a spacer
60 configured to position a terminal end, such as the gas
inlet opening 62 of the suctioning member 52 at a desired
depth within the tread thickness or assembled retreaded
tire. In particular embodiments, the spacer may be positioned such that the needle or other conduit forming the
tip extends approximately 2-5 mm to pierce through the
tread thickness.
[0051] As shown in FIG. 8, the layer of bonding material
22 may be applied to the tire tread prior to applying the
tire tread to the tire carcass, for example being prepared
at a different time, and optionally, in a different place,
than the assembly of the tire. As shown in FIG. 8, the
pre-applied bonding material 22 may be covered by a
protective film 70 while shipping and handling the tread
prior to assembly to the tire carcass. The layer of bonding
material may be applied by extrusion or by pre-formed
strips. In particular embodiments, one example shown in
FIG. 8, the bonding material is applied intermittently such
that the bonding material 22 engages the adjacent portions 32 of the tread bottom side 14 located adjacent the
protruding portion 30, thereby forming one or more discontinuities 38 arranged across a width of the bonding
layer. In such embodiments, the bonding material is not
applied to portions of the protruding portions so that when
installed on the tire carcass, at least a portion of the outer
side of the protruding portion is not bonded to the tire
carcass or the bonding layer.
[0052] The present invention may be utilized in association with retreaded tires, and in particular for heavy
duty trucks and trailers. Heavy duty truck tires include
steer and drive tires and trailer tires. Nevertheless, the
present invention may be utilized in association with any
type of tire to form new or retreaded tire and as such,
any type of tire may provide an embodiment of the
present invention. Exemplary tire types for use with the
subject invention further include light truck tires, off the
road tires, bus tires, aircraft tires, bicycle tires, motorcycle
tires, and passenger vehicle tires.
[0053] The terms "comprising," "including," and "having," as used in the claims and specification herein, shall
be considered as indicating an open group that may include other elements not specified. The terms "a," "an,"
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and the singular forms of words shall be taken to include
the plural form of the same words, such that the terms
mean that one or more of something is provided. The
terms "at least one" and "one or more" are used interchangeably. The term "single" shall be used to indicate
that one and only one of something is intended. Similarly,
other specific integer values, such as "two," are used
when a specific number of things is intended. The terms
"preferably," "preferred," "prefer," "optionally," "may,"
and similar terms are used to indicate that an item, condition or step being referred to is an optional (i.e., not
required) feature of the invention. Ranges that are described as being "between a and b" are inclusive of the
values for "a" and "b" unless otherwise specified.
[0054] While this invention has been described with
reference to particular embodiments thereof, it shall be
understood that such description is by way of illustration
only and should not be construed as limiting the scope
of the claimed invention. Accordingly, the scope and content of the invention are to be defined only by the terms
of the following claims.

uum source (54); and,
bonding the tire tread to the tire carcass.
2.

The method according to claim 1, where the step of
evacuating a gas comprises forming the aperture by
piercing through at least a portion of the undergroove
thickness.

3.

The method according to any one of the preceding
claims, where the suctioning member includes a gas
inlet opening spanning between a top and a bottom
of the layer of bonding material in an installed position.

4.

The method according to any one of the preceding
claims, where the suctioning member includes a
spacer configured to position a terminal end of the
suctioning member at a desired depth within the
tread thickness or assembled retreaded tire.

5.

The method according to any one of the preceding
claims, where the undergroove thickness extends
from the groove bottom to form a protruding portion
of the tread bottom side below the groove bottom
such that adjacent portions of the tread bottom side
located adjacent the protruding portion are recessed
within the tread thickness from an outer side of the
protruding portion.

6.

The method according to claim 5, where the layer of
bonding material is arranged intermittently across
the width of the annular tread-receiving side of the
tire carcass and the width of the tire tread along the
tread bottom side such that the layer of bonding material includes one or more discontinuities arranged
across a width of the layer of bonding material each
forming a void within a thickness of the layer of bonding material, the layer of bonding material engaging
the adjacent portions of the tread bottom side located
adjacent the protruding portion such that the protruding portion of the bottom side is positioned within one
of the one or more discontinuities in the layer of bonding material.

7.

The method according to claim 6, where the voids
include continuous or discontinuous longitudinal
voids, and the protruding portions extend in a direction of the tread length continuously or discontinuously along a length of the tread, where the voids
are arranged to correspond to and receive an arrangement of the protruding portions.

8.

The method according to claim 6 or claim 7, where
the voids include continuous or discontinuous lateral
voids, and the protruding portions extend in a direction of the tread width continuously or discontinuously along a width of the tread, where the voids are
arranged to correspond to and receive an arrange-
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A method for retreading a tire, the method comprising:
providing a tire tread, the tire tread having:
30

a tread thickness bounded by a top side and
a bottom side, the top side configured to engage a tire-operating surface and the bottom side configured for attachment to an annular tire carcass;
a tread width bounded by opposing lateral
sides, and
a groove (16) extending into the tread thickness from the top side and terminating within the tread thickness at a groove bottom
(17b) arranged between a pair of opposing
groove sides (17a) defining a width of the
groove, where an
undergroove thickness (18) extends from
the groove bottom to the tread bottom side;
providing a tire carcass (20) having an annular
tread-receiving side which includes a width extending across a width of the tire carcass;
applying the tire tread to the tire carcass with a
layer of bonding material (22) arranged between
the tire tread and the tire carcass;
evacuating a gas from between the tire carcass
and the tread bottom side through an aperture
(50) extending through the tread thickness, the
aperture being formed by piercing the tread
thickness with a suctioning member (52) arranged in operable communication with a vac-
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die Laufflächendicke hinein erstreckt und
innerhalb der Laufflächendicke an einem
Nutboden (17b) endet, der zwischen zwei
einander gegenüberliegenden Nutseiten
(17a) angeordnet ist, die eine Breite der Nut
definieren, wobei
sich eine unter der Nut vorhandene Dicke
(18) von dem Nutboden zu der Laufflächenunterseite erstreckt;

ment of the protruding portions.
9.

The method according to any one of claims 5-8, further comprising:
preparing a bonding surface of the tire carcass by
removing a thickness of the tire carcass to form a
cavity configured to receive the protruding portion of
the tread.

5

10. The method according to any one of the preceding
claims, where the aperture is arranged in fluid communication with one or more cavities arranged within
the tread thickness of the tread provided.

10

11. The method according to any one of claims 6-10,
where the aperture is arranged in fluid communication with one or more cavities arranged within the
tread thickness in fluid communication with the void
within a thickness of the layer of bonding material
adjacent the protruding portion.

15

12. The method according to any one of the preceding
claims, where the layer of bonding material is applied
to the tire tread prior to the step of applying the tire
tread to the tire carcass.
13. The method according to any one of claims 5-12,
where the step of bonding the tire tread to the tire
carcass comprises bonding the tread to the tire carcass with at least a portion of the outer side of the
protruding portion not bonded to the tire carcass or
the layer of bonding material.
14. The method according to any one of the preceding
claims where the step of bonding comprises curing
the tire without placing the tire in an evacuated envelope.

Patentansprüche
1.

25

eine Laufflächendicke, die durch eine Oberseite und eine Unterseite begrenzt ist, wobei die Oberseite dazu ausgebildet ist, an
einer Arbeitsfläche des Reifens anzuliegen,
und die Unterseite zur Befestigung an einer
ringförmigen Reifenkarkasse ausgebildet
ist;
eine Laufflächenbreite, die durch einander
gegenüberliegende laterale Seiten begrenzt ist, und
eine Nut (16), die sich von der Oberseite in

2.

Verfahren nach Anspruch 1, wobei der Schritt des
Absaugens eines Gases das Bilden der Öffnung
durch das Durchbohren mindestens eines Abschnitts der unter der Nut vorhandenen Dicke umfasst.

3.

Verfahren nach einem der vorhergehenden Ansprüche, wobei das Absaugelement eine Gaseinlassöffnung aufweist, die sich in einer Einbaulage zwischen
einer Oberseite und einer Unterseite der Klebstoffschicht erstreckt.

4.

Verfahren nach einem der vorhergehenden Ansprüche, wobei das Absaugelement einen Abstandshalter aufweist, der dazu ausgebildet ist, ein terminales
Ende des Absaugelements in einer gewünschten
Tiefe innerhalb der Laufflächendicke oder des zusammengebauten runderneuerten Reifens zu positionieren.

5.

Verfahren nach einem der vorhergehenden Ansprüche, wobei die unter der Nut vorhandene Dicke von
dem Nutboden ausgeht, um einen vorspringenden
Abschnitt der Laufflächenunterseite unter dem Nutboden zu bilden, so dass angrenzende Abschnitte
der Laufflächenunterseite angrenzend an den vorspringenden Abschnitt von einer Außenseite des
vorspringenden Abschnitts aus in die Laufflächendicke eingelassen sind.

35

40

Verfahren zum Runderneuern eines Reifens, wobei
das Verfahren Folgendes umfasst:
Bereitstellen einer Reifenlauffläche, wobei die
Reifenlauffläche Folgendes besitzt:

Bereitstellen einer Reifenkarkasse (20) mit einer
eine ringförmige Lauffläche aufnehmenden Seite, die eine sich über eine Breite der Reifenkarkasse erstreckende Breite besitzt;
Aufbringen der Reifenlauffläche auf die Reifenkarkasse mit einer Klebstoffschicht (22), die zwischen der Reifenlauffläche und der Reifenkarkasse angeordnet ist;
Absaugen eines Gases aus dem Raum zwischen der Reifenkarkasse und der Laufflächenunterseite durch eine Öffnung (50), die sich
durch die Laufflächendicke erstreckt, wobei die
Öffnung dadurch gebildet wird, dass die Laufflächendicke mit einem Absaugelement (52)
durchbohrt wird, das mit einer Vakuumquelle
(54) in Wirkverbindung steht; und
Verkleben der Reifenlauffläche mit der Reifenkarkasse.
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Verfahren nach Anspruch 5, wobei die Klebstoffschicht intermittierend über die Breite der die ringförmige Lauffläche aufnehmenden Seite der Reifenkarkasse und die Breite der Reifenlauffläche entlang
der Laufflächenunterseite angeordnet ist, so dass
die Klebstoffschicht eine oder mehrere Unterbrechungen über eine Breite der Klebstoffschicht aufweist, die jeweils einen Hohlraum innerhalb einer Dicke der Klebstoffschicht bilden, wobei die Klebstoffschicht an den angrenzenden Abschnitten der Laufflächenunterseite angrenzend an den vorspringenden Abschnitt anliegt, so dass der vorspringende Abschnitt der Unterseite innerhalb einer der einen oder
mehreren Unterbrechungen in der Klebstoffschicht
positioniert ist.
Verfahren nach Anspruch 6, wobei die Hohlräume
kontinuierliche oder diskontinuierliche langgestreckte Hohlräume umfassen und die vorspringenden Abschnitte sich kontinuierlich oder diskontinuierlich
über die Länge der Lauffläche in Richtung der Laufflächenlänge erstrecken, wobei die Hohlräume so
angeordnet sind, dass sie einer Anordnung der vorspringenden Abschnitte entsprechen und diese aufnehmen.
Verfahren nach Anspruch 6 oder Anspruch 7, wobei
die Hohlräume kontinuierliche oder diskontinuierliche seitliche Hohlräume umfassen und die vorspringenden Abschnitte sich kontinuierlich oder diskontinuierlich entlang einer Breite der Lauffläche in Richtung der Laufflächenbreite erstrecken, wobei die
Hohlräume so angeordnet sind, dass sie der Anordnung der vorspringenden Abschnitte entsprechen
und diese aufnehmen.
Verfahren nach einem der Ansprüche 5-8, ferner umfassend:
Herstellen einer Klebefläche der Reifenkarkasse
durch Entfernen einer Dicke der Reifenkarkasse, um
einen Hohlraum zu bilden, der dazu ausgebildet ist,
den vorspringenden Abschnitt der Lauffläche aufzunehmen.

10. Verfahren nach einem der vorhergehenden Ansprüche, wobei die Öffnung in Fluidverbindung mit einem
oder mehreren Hohlräumen steht, die innerhalb der
Laufflächendicke der bereitgestellten Lauffläche angeordnet sind.

12. Verfahren nach einem der vorhergehenden Ansprüche, wobei die Klebstoffschicht vor dem Schritt des
Aufbringens der Reifenlauffläche auf die Reifenkarkasse auf die Reifenlauffläche aufgebracht wird.
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13. Verfahren nach einem der Ansprüche 5-12, wobei
der Schritt des Verklebens der Reifenlauffläche mit
der Reifenkarkasse das Verkleben der Lauffläche
mit der Reifenkarkasse mit mindestens einem Abschnitt der Außenseite des vorspringenden Abschnitts umfasst, der nicht mit der Reifenkarkasse
oder der Klebstoffschicht verklebt ist.
14. Verfahren nach einem der vorhergehenden Ansprüche, wobei der Schritt des Verklebens das Aushärten
des Reifens ohne Einlegen des Reifens in eine evakuierte Umhüllung umfasst.

Revendications
1.
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11. Verfahren nach einem der Ansprüche 6-10, wobei
die Öffnung in Fluidverbindung mit einem oder mehreren innerhalb der Laufflächendicke angeordneten
Hohlräumen steht, die mit dem Hohlraum innerhalb
einer Dicke der Klebstoffschicht angrenzend an den
vorspringenden Abschnitt in Fluidverbindung stehen.
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Procédé de rechapage d’un pneumatique, le procédé comprenant ;
de fournir une bande de roulement de pneumatique,
la bande de roulement comportant :
un épaisseur de bande de roulement bordée par
un côté supérieur et un côté inférieur, le côté
supérieur étant configuré pour venir en prise une
surface d’utilisation de pneumatique et le côté
inférieur étant configuré pour venir en prise sur
une carcasse de pneumatique annulaire ;
une largeur de bande de roulement bordée par
des côtés latéraux opposés, et
une rainure (16) s’étendant dans l’épaisseur de
bande de roulement depuis le côté supérieur et
se terminant dans l’épaisseur de bande de roulement au niveau d’un fond de rainure (17b)
agencé entre une paire de côtés de rainures
(17a) opposés définissant une largeur de la rainure, dans lequel une épaisseur sous la rainure
(18) s’étend depuis le fond de rainure jusqu’au
côté inférieur de bande de roulement ;
de fournir une carcasse de pneumatique (20)
comportant un côté de réception de bande de
roulement annulaire qui inclut une largeur
s’étendant sur une largeur de la carcasse de
pneumatique ;
d’appliquer la bande de roulement sur la carcasse de pneumatique avec une couche de matériau de liaison (22) agencée entre la bande de
roulement et la carcasse de pneumatique ;
d’évacuer un gaz d’entre la carcasse de pneumatique et le côté inférieur de bande de roulement par une ouverture (50) s’étendant à travers
l’épaisseur de bande de roulement, l’ouverture
étant formée par perçage de la bande de roulement avec un élément d’aspiration (52) agencé
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un agencement des parties saillantes.

en communication fonctionnelle avec une source de vide (54) ; et,
de lier la bande de roulement à la carcasse de
pneumatique.

8.

Procédé selon la revendication 6 ou la revendication
7, dans lequel les vides incluent des vides longitudinaux continus ou discontinus, et les parties saillantes s’étendent dans une direction de la largeur de
bande de roulement de manière continue ou discontinue sur une largeur de la bande de roulement, dans
lequel les vides sont agencés pour correspondre à
et recevoir un agencement des parties saillantes.

9.

Procédé selon l’une quelconque des revendications
5-8, comprenant en outre :
de préparer une surface de liaison de la carcasse
de pneumatique en enlevant une épaisseur de la
carcasse de pneumatique pour former une cavité
configurée pour recevoir la partie saillante de la bande de roulement.

5

2.

Procédé selon la revendication 1, dans lequel l’étape
d’évacuation d’un gaz comprend de former l’ouverture en perçant à travers au moins une partie de
l’épaisseur sous la rainure.

3.

Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’élément d’aspiration inclut une ouverture d’entrée de gaz s’étendant entre
un haut et un bas de la couche de matériau de liaison
dans une position installée.

10

4.

5.

6.

7.

Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’élément d’aspiration inclut une entretoise configurée pour positionner une
extrémité terminale de l’élément d’aspiration à une
profondeur souhaitée dans l’épaisseur de bande de
roulement ou le pneumatique rechapé assemblé.
Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’épaisseur sous la rainure
s’étend depuis le fond de rainure pour former une
partie saillante du côté inférieur de bande de roulement sous le fond de rainure de telle manière que
des parties adjacentes du côté inférieur de bande
de roulement situées adjacentes à la partie saillante
sont en retrait dans l’épaisseur de bande de roulement depuis un côté extérieur de la partie saillante.
Procédé selon la revendication 5, dans lequel la couche de matériau de liaison est agencée par intermittence sur la largeur du côté de réception de bande
de roulement annulaire de la carcasse de pneumatique et la largeur de la bande de roulement de pneumatique le long du côté inférieur de bande de roulement de telle manière que la couche de matériau de
liaison inclut une ou plusieurs discontinuités agencées sur une largeur de la couche de matériau de
liaison chacune formant un vide dans une épaisseur
de la couche de matériau de liaison, la couche de
matériau de liaison venant en prise avec les parties
adjacentes du côté inférieur de bande de roulement
situées adjacentes à la partie saillante de telle manière que la partie saillante du côté inférieur est positionnée dans l’une des une ou plusieurs discontinuités dans la couche de matériau de liaison.
Procédé selon la revendication 6, dans lequel les
vides incluent des vides longitudinaux continus ou
discontinus, et les parties saillantes s’étendent dans
une direction de la longueur de bande de roulement
de manière continue ou discontinue sur une longueur de la bande de roulement, dans lequel les vides sont agencés pour correspondre à et recevoir
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10. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’ouverture est agencée en
communication fluide avec une ou plusieurs cavités
agencées dans l’épaisseur de bande de roulement
de la bande de roulement fournie.
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11. Procédé selon l’une quelconque des revendications
6-10, dans lequel l’ouverture est agencée en communication fluide avec une ou plusieurs cavités
agencées dans l’épaisseur de bande de roulement
en communication fluide avec le vide dans une
épaisseur de la couche de matériau de liaison adjacente à la partie saillante.
12. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la couche de matériau de
liaison est appliquée sur la bande de roulement de
pneumatique avant l’étape d’application de la bande
de roulement sur la carcasse de pneumatique.
13. Procédé selon l’une quelconque des revendications
5-12, dans lequel l’étape de liaison de la bande de
roulement de pneumatique sur la carcasse de pneumatique comprend de lier la bande de roulement sur
la carcasse de pneumatique avec au moins une partie du côté extérieur de la partie saillante non liée
sur la carcasse de pneumatique de la couche de
matériau de liaison.
14. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’étape de liaison comprend de durcir le pneumatique sans placer le pneumatique dans une enveloppe sous vide.

EP 2 991 842 B1

15

EP 2 991 842 B1

16

EP 2 991 842 B1

17

EP 2 991 842 B1

18

EP 2 991 842 B1

19

EP 2 991 842 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description
•
•
•

•
•

US 5603366 A [0005]
EP 715948 A [0006]
US 4934426 A [0006]

20

WO 2011002448 A [0007]
WO 2012091708 A [0007]

