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(54) Tire comprising an inflation device and method of manufacturing such a tire

(57) A tire having a tire cavity (30) between first and
second sidewalls that extend respectively from a pair of
beads (22) to a tire tread region and an air passageway
body (46) extending between an outward facing tire sur-
face and the tire cavity (30) is disclosed. The air pas-
sageway body (46) has an enclosed air passageway ex-
tending between a hollow body outlet end (54) facing the
tire cavity (30) and a hollow body inlet end (52) facing
outward from the outward facing tire surface. At least one
tapping device (74,92) is affixed over at least one of the
ends (52, 54) of the air passageway body (46), the at
least one tapping device (74,92) having a vent opening
and a protrusion member (88,100) penetrating through
a wall of the air passageway body (46). Also, a method
of manufacturing such a tire is disclosed.
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Description

Field of the Invention

[0001] The invention relates generally to a tire and
more specifically to a tire comprising a device which al-
lows self-inflation of the tire. The invention also relates
to a method of manufacturing such a tire.

Background of the Invention

[0002] Normal air diffusion reduces tire pressure within
a tire over time. The natural state of tires is under inflated.
Accordingly, drivers must repeatedly act to maintain tire
pressures or they will see reduced fuel economy, tire life
and reduced vehicle braking and handling performance.
Tire Pressure Monitoring Systems have been proposed
to warn drivers when tire pressure is significantly low.
Such systems, however, remain dependant upon the
driver taking remedial action when warned to re-inflate a
tire to recommended pressure. It is a desirable, therefore,
to incorporate a self-inflating feature within a tire that will
self-inflate the tire in order to compensate for any reduc-
tion in tire pressure over time without a need for driver
intervention.

Summary of the Invention

[0003] The invention relates to a tire in accordance with
claim 1 and to a method in accordance with claim 11.
[0004] Dependent claims refer to preferred embodi-
ments of the invention.
[0005] In one aspect of the invention, the tire includes
a tire body having a tire cavity between first and second
sidewalls that extend respectively from a pair of annular
tire core bead cores to a tire tread region. The tire body
is preferably constructed from a pre-cure green tire car-
cass cured to form a post-cure finished tire body. An air
passageway body resides within the tire body and ex-
tends between an outward facing tire body surface and
the tire cavity, the air passageway body having an en-
closed air passageway extending between a hollow body
outlet end facing the tire cavity and a hollow inlet end
facing outward from the outward facing tire body surface.
A tapping device is affixed over one or both of the ends
of the air passageway body. The tapping device prefer-
ably has an external vent opening and a protrusion mem-
ber penetrating through a sidewall of the air passageway
body to operatively establish an air flow path extending
between the air passageway of the air passageway body
through the protrusion member and the tapping device
vent opening.
[0006] In another aspect, the tire may include an inlet
tapping device affixed over the hollow body inlet end to
operatively direct air flow into the air passageway of the
air passageway body and an outlet tapping device affixed
over the hollow body outlet end to operatively direct air
flow from the air passageway of the air passageway body

into the tire cavity. The inlet tapping device and the outlet
tapping device are preferably equipped with one or more
hollow pin protrusions to attach the devices to respective
ends of the air passageway body as well as to establish
an air flow path from the air passageway of the air pas-
sageway body through the pin protrusions to the respec-
tively attached tapping devices.
[0007] According to a further aspect, the air passage-
way body may be installed pre-cure within the green tire
carcass form of the tire body and the inlet tapping device
and the outlet tapping device are attached post-cure to
the air passageway body.
[0008] In one aspect of the invention, the air passage-
way body may be installed or assembled pre-cure within
the pre-cure green tire carcass form of the tire.
[0009] In one aspect of the invention, at least one tap-
ping device may be affixed post-cure to the air passage-
way body within the post-cure tire form.
[0010] In one aspect of the invention, the air passage-
way body may be assembled or installed pre-cure to the
pre-cure green tire carcass form of the tire and the infla-
tion device is affixed post-cure to the air passageway
body within the post-cure tire form of the tire.
[0011] In one preferred aspect of the invention, the at
least one tapping device comprises an inlet tapping de-
vice affixed over the hollow body inlet end to operatively
direct air flow into the air passageway of the air passage-
way body and an outlet tapping device affixed over the
hollow body outlet end to operatively direct air flow from
the air passageway of the air passageway body into the
tire cavity. The inlet tapping device and the outlet tapping
device preferably each have at least one pin protrusion
tapering inward toward a tapered end portion and posi-
tioned within respective ends of the air passage of the
air passageway body, wherein the at least one pin outlet
opening within each pin protrusion is located within the
respective tapered pin end portion and resides within the
respective end of the air passage of the air passageway
body.
[0012] In one aspect of the invention, the inlet tapping
device and the outlet tapping device may be affixed post-
cure to the air passageway body. The air passageway
body is preferably assembled pre-cure to the pre-cure
green tire carcass form of the tire.
[0013] In one preferred aspect of the invention, the air
passageway body is positioned between first and second
tire turnup chafer components of the pre-cure green tire
carcass.
[0014] In one preferred aspect of the method in ac-
cordance with the invention, the method comprises pen-
etrating a preferably hollow protrusion member from the
inlet tapping device through a sidewall of the air passage-
way body to operatively establish an inlet air flow path
and/or penetrating a preferably hollow protrusion mem-
ber from the outlet tapping device through a sidewall of
the air passageway body to operatively establish an out-
let air flow path.
[0015] In one other aspect of the invention, the method
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may comprise routing the air passageway body through
the green tire body along a non-linear path between an
outward tire body surface and the inward tire body sur-
face. The non-linear path preferably at least partially sur-
rounds a first tire body bead core.
[0016] In one further aspect of the invention, the meth-
od of constructing a self-inflating tire may include forming
a pre-cure green tire body; positioning an air passageway
body within the green tire body to extend between an
outward facing green tire body surface and the tire cavity,
the air passageway body having an enclosed air pas-
sageway extending between a hollow body outlet end
facing the tire cavity and a hollow inlet end facing outward
from the outward facing green tire body surface; curing
the green tire body into a finished cured tire body; affixing
one or more tapping device(s) over one or both ends of
the air passageway body; and establishing through the
tapping device an air flow path extending between the
air passageway within the air passageway body and a
vent opening within the tapping device.
[0017] In another aspect, the method may include pen-
etrating a protrusion member from the tapping device
through a sidewall of the air passageway body to oper-
atively establish the air flow path. In a further aspect, the
method may include affixing an inlet tapping device over
the hollow body inlet end of the air passageway body;
directing air flow through a hollow protrusion member of
the inlet tapping device into the air passageway of the
air passageway body; affixing an outlet tapping device
affixed over the hollow body outlet end; directing air flow
through a hollow protrusion member of the outlet tapping
device from the air passageway of the air passageway
body into the tire cavity.
[0018] The method according to further aspects of the
invention may include routing the air passageway body
through the green tire body along a non-linear path be-
tween an outward tire body surface and the inward tire
body surface. The non-linear path preferably at least par-
tially surrounds a first tire body bead core. The air pas-
sageway body is preferably positioned between overlap-
ping green tire components such as first and second tire
turn-up chafer components.

Definitions

[0019] "Axial" and "axially" means lines or directions
that are parallel to the axis of rotation of the tire.
[0020] "Chafer" is a narrow strip of material placed
around the outside of a tire bead to protect the cord plies
from wearing and cutting against the rim and distribute
the flexing above the rim.
[0021] "Circumferential" means lines or directions ex-
tending along the perimeter of the surface of the annular
tread perpendicular to the axial direction.
[0022] "Equatorial Centerplane (CP)" means the plane
perpendicular to the tire’s axis of rotation and passing
through the center of the tread.
[0023] "Inboard side" means the side of the tire nearest

the vehicle when the tire is mounted on a wheel and the
wheel is mounted on the vehicle.
[0024] "Lateral" means an axial direction.
[0025] "Peristaltic" means operating by means of
wave-like contractions that propel contained matter, such
as air, along tubular pathways.
[0026] "Radial" and "radially" means directions radially
toward or away from the axis of rotation of the tire.

Brief Description of the Drawings

[0027] The invention will be described by way of ex-
ample and with reference to the accompanying drawings
in which:

FIG. 1 is a perspective view of the self-inflating tire
assembly;
FIG. 2 is a perspective view of the air tube body com-
ponent of the air tube sub-assembly;
FIG. 3 is a top perspective view of the inlet cap com-
ponent of the air tube sub-assembly;
FIG. 3A is a bottom perspective view of the inlet cap
component;
FIG. 3B is a cross sectional view through the inlet
cap component taken along the line 3B-3B of FIG.
3A;
FIG. 4 is a top perspective view of an inflation device
component of the air tube sub-assembly;
FIG. 4A is a bottom perspective view of the inflation
device;
FIG. 5 is an exploded perspective view of the air tube
sub-assembly.
FIG. 6 is a cross sectional view through the inlet end
of the air tube component;
FIG. 7 is a sectional view through inlet end of the air
tube component with the cap component assembled
thereto;
FIG. 8A is a partial perspective view of the air tube
showing a plurality of a air passage conduits posi-
tioned axially along the tube;
FIG. 8B is a partial perspective view of the air tube
showing an alternative number of air passage con-
duits positioned therein;
FIG. 8C is a partial perspective view of the air tube
showing an alternative configuration in which a cen-
tral axial passage through the air tube is unobstruct-
ed by the presence of air passage conduits;
FIG. 9A is an enlarged underside perspective view
shown in partial section of the bead region of a tire
incorporating an externally mounted the air tube sub-
assembly;
FIG. 9B is an enlarged topside perspective view
shown in partial section of the bead region incorpo-
rating the externally mounted air tube sub-assembly;
FIG. 9C is an enlarged underside perspective view
shown in partial section of the bead region of a tire
in an alternative construction in which the air tube
sub-assembly is integrated into the tire construction.
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FIG. 9D is an enlarged top side view of the alternative
construction of FIG. 9C;
FIG. 10 is an enlarged perspective view of a bead
portion of the tire having the alternatively mounted
air tube sub-assembly;
FIG. 10A is an enlarged view of the region of the
bead area designated 10A of FIG. 10;
FIG. 11 is a perspective view of a tire underside seg-
ment mounted to a rim illustrating the outlet end of
the air tube sub-assembly mounted to the tire bead
region;
FIG. 12 is a perspective view of a tire topside seg-
ment mounted to a rim illustrating the inlet end of the
air tube sub-assembly mounted to the bead region.
FIG. 13 is a sectional view through a tire having an
alternatively configured and routed air tube sub-as-
sembly incorporated therein.

Detailed Description of the Invention

[0028] FIGS. 1, 10, and 10A show an example tire 10
for use with the present invention. The tire 10 has a tread
12 and a casing 14. The casing 14 has two sidewalls 16
one or more radial plies 20 extending from, and wrapped
about, two annular beads 22, 24 and a belt reinforcement
structure 26 located radially between the tread 12 and
the ply or plies 20.
[0029] The plies 20 and the belt reinforcement struc-
ture 26 may be cord reinforced elastomeric material. The
cords may be, for example, steel wire filaments and the
elastomer may be, for example, a vulcanized rubber ma-
terial. Similarly, the annular beads 22, 24 may have steel
wires wrapped into a bundle forming an inextensible bead
core. An innerliner component 28, for example a
halobutyl rubber, may form a somewhat air impervious
chamber to contain the air pressure within a tire cavity
30 when the tire 10 is inflated.
[0030] The tire 10 may further include an elastomeric
apex 32 radially disposed above each bead 22, 24. A
pair of toe guard turnups 34, 36 are provided that form a
chafer cured component 38 (FIGS. 9A through D) after
the tire has undergone a curing cycle. In general the con-
struction of the tire 10 is conventional and the tire 10 may
be configured for consumer, commercial, or specialized
vehicle or road applications. As seen in FIGS. 1, 11, and
12, an exemplary cured tire 10 mounts to a rim 40, seated
upon rim surface 42 and abutting an outer rim flange 44.
So situated, the internal cavity 30 of the tire 10 is enclosed
and is intended to contain a recommended volume of air
at desired pressure when the tire 10 is fully inflated.
[0031] Referring to FIGS. 2, 5, 6, and 7, an air tube
body 46 is provided composed of flexible material such
as elastomeric or rubber compositions suitable for incor-
poration into a green tire and capable of maintaining
structural integrity during green tire cure. The body 46 is
formed having an elongate flat central body section 50
integrally joining at opposite ends to a flattened disk-
shaped inlet body end 52 and a flattened disk-shaped

outlet body end 54. The body 46 is preferably of unitary
construction by conventional molding techniques.
[0032] The outlet body end 54 is hollow and of a flat
disk-shaped outer configuration having a circular side-
wall 56 and a flat outer wall 57. Similarly, the inlet body
end 52 at the opposite end of the body central section
50 is likewise of flat disk-shaped outer configuration hav-
ing a circular sidewall 58 and a flat outer wall 59. As best
viewed in FIG 7, the inlet body end 52 is hollow having
an enclosed central air chamber 60. The outlet body end
54 as seen in FIG. 6 is likewise hollow having an enclosed
a central air chamber 48. The wall thickness and material
composition of the inlet body end 52 and the outlet body
end 54 are constructed to facilitate pin penetration from
a cap component and inflation device respectively as will
be explained.
[0033] Referring to FIGS. 6, 7, 8A through 8C, the cen-
tral body section 50 forms a sheath covering 64 defined
by sidewalls 66, 68, 70, 72. An open air passageway 73
as seen in FIG. 8C, in one embodiment, extends between
the chamber 60 within inlet body end 52 and the chamber
48 within outlet body end 54. The cross-sectional dimen-
sion of the air passageway 73 is constructed to allow for
a free flow of air between the chambers 48 and 60. Al-
ternatively, multiple tubular air cables 62 may be molded
within the central body section 50 as shown in FIG. 5,
each having an axial air passageway 63 communicating
air flow between the chambers 48, 60. Through appro-
priate selection of the number and diameter of the air
cables 62, the rate of air flow between the chambers 48,
60 may be regulated. For example, FIG. 8A shows an
embodiment in which five larger diameter cables 62 are
deployed within the central body section 50 and FIG. 8B
shows an embodiment utilizing 20 smaller diameter ca-
bles 62. Altering the diametric size and number of cables
62 provides flexibility in adjusting the mechanical flex
characteristics as well as the air flow characteristics of
the air tube body between chambers 48, 60.
[0034] Referring to FIGS. 3, 3A, and 3B, a cap com-
ponent 74 is provided to affix to the inlet body end 52 and
allow the flow of air external to a tire into the inlet body
end chamber 60. The cap component 74 is constructed
of suitable material such as steel or plastic by conven-
tional means into, generally, a dome-shaped cap body
76. The cap body 76 includes a concave top wall 78, a
planar bottom wall 80, and an upraised circumferential
wall 82 that collectively define an internal cap chamber
86. An array of inlet vents 84 are spaced apart and extend
through the concave top wall 78 of the cap body 76. The
inlet vents function as air passageways for passing sur-
rounding air through the concave top wall 78 into the cap
chamber 86. Projecting from the planar bottom wall 80
is an array of hollow pyramidal pins 88 that taper to a
point. Each of the pins 88 has one or more outlet vents
or air passageways 90 extending through the body of the
pin member to allow air within the cap chamber 86 to
evacuate from the cap downward through the pins 88.
[0035] As seen from FIGS. 4, 4A, 5, and 13, the air
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tube sub-assembly in a post-cure tire includes an inflation
device 92 for channeling air from the air tube body 46
into the tire cavity 30. The inflation device 92 has an en-
closed cylindrical body 93 defined by body sides 94, a
top side 96, and a bottom side 98 that enclose a central
chamber 99. Protruding outward from the bottom side 98
is an array of triangular hollow pins 100, each having one
or more intake vents extending therethrough to admit air
into the central chamber 99. Extending laterally from the
cylindrical body 93 is an elongate conduit 104 having a
central air passageway 108 extending axially there-
through to an open end. The conduit 104 is generally of
flat configuration, rectangular in section and having a pla-
nar top wall 110, a planar bottom wall 112, and relatively
low profile side walls 114. The direction of the conduit
104 is generally transverse to the direction of air flow
through the pins 100 and into the chamber 99. The central
air passageway 106 through conduit 104 connects into
the chamber 99. A flow of air upward through the pins
100 in the direction 116 enters the chamber 99 and is
routed therefrom through the conduit 104 as shown by
arrow 116 of FIG. 13 and exits as shown by arrow 118
at conduit end 108. The device 92 may be formed by
conventional means by suitable material such as plastic
or steel.
[0036] Referring to FIGS. 9A through D, 10, and 10A,
it will be seen that in the embodiment shown, the air tube
body 46 is intended to be incorporated into a green tire
during the green tire build process. The air tube body 46
is manufactured as a separate component and, at the
appropriate stage of green tire build, integrated between
standard tire components so that the inlet body end 52
is situated and faces outward external to the tire, and the
outlet body end 54 is situated and faces inward toward
the cavity 30 of the tire. In the configuration shown, body
46 is positioned and sandwiched between overlapping
two toe guard turnup components 34, 36 although other
configurations for integrating the air tube body 46 into a
green tire may be employed if so desired. The turnup
components 34, 36 will become the chafer component
in the cured tire.
[0037] The integration of the air tube body 46 between
the green tire components 34, 36 is shown in sequence
and detail by FIGS. 9A through D. FIG. 9A shows the
placement of turnup component 36 around the tire bead
24 and the placement of the air tube body 46 over the
component 36. So positioned, the air tube body 46 like-
wise surrounds the tire bead 24 with the outlet end 54
facing toward the tire cavity 30. The flat construction of
the air tube body 46 with the elastomeric and flexible
choice of materials in the formation of the body allows
the air tube body 46 to resiliently conform to follow the
shape of the turnup component 36 and lie flat therea-
gainst. Embedding the air tube component 36 in such a
position as shown does not compromise or alter the po-
sition or structure of any of the green tire components
assembled prior or subsequent to the positioning of the
air tube body 36.

[0038] FIG. 9B shows a view of the outside of the green
tire and, specifically, the location of the air inlet body end
52 of the air tube body 46. The inlet body end 52 lies flat
against the outside of the component 36 and faces out-
ward from the green tire. In FIGS. 9C and 9D, placement
of the outer second toe guard turnup component 34 is
shown, overlapping air tube body 46 and sandwiching
the air tube body 46 between the components 34, 36.
The flat, low profile construction of the air tube body 46,
particularly the central body segment 50, allows the com-
ponent 34 to be fitted around the bead core 24 and flat
over the inward turnup component 36 in the manner cus-
tomary to green tire build without compromising the rel-
ative positioning or structure of any green tire component.
As shown, after the component 34 is positioned over the
component 36 and the air tube body 36, the outlet end
54 of the body 36 remains exposed to, accessible from,
and facing the tire cavity 30 and the inlet end 52 of the
body 36 remains exposed to, accessible from, and facing
the outside of the green tire for a purpose explained be-
low.
[0039] FIGS. 10 and 10A illustrate a section view
through the completed green tire. As best seen in the
enlarged sectional view of FIG. 10A, the flat outward sur-
face 57 outlet end 54 faces the interior cavity 30 of the
green tire while the flat outward surface 59 of inlet end
52 faces outward from the tire. The central body 50 of
the air tube body 46 is encased between the toe guard
components 34, 36 and surrounds the tire bead 22. The
air tube body 46 within the green tire is enclosed, con-
taining the air passageway through the central body 50
and the chambers 48, 60 within the ends 52, 54. The
green tire is then subjected to a curing cycle in conven-
tional manner resulting in a finished tire.
[0040] Subsequent to tire cure, as illustrated by FIGS.
5, 6, 7, 11, and 12, the cap component 74 is affixed to
the outward surface 59 of the inlet end 52 of air tube body
46. The hollow tapering pins 88 of the cap 74 penetrate
through surface 59 until the pin openings 90 enter the
inlet end chamber 60. The sectional thickness and ma-
terial selection of inlet end 52 are designed to facilitate
penetration by the cap member pins 88. The pins 88 are
constructed of suitably hard material to penetrate through
the thickness of the inlet end surface 59 as required. Fric-
tional engagement of the pins 88 through surface 59 acts
to retain the cap 74 in place upon the inlet end 52 of the
air tube body 46. Secondary retention assist may be in-
cluded if desired, such as the application of an adhesive
between the cap 74 and the inlet surface 59. The surface
area and geometry of the underside of the cap generally
complements the surface area and geometry of the sur-
face 59 but need not necessarily do so. So positioned,
an inlet air path is defined through the vent openings 84
of the cap 74, through the hollow pins 88 of the cap 74,
through the openings 90 at the outer tapered ends of the
pins 88, and into the inlet end 52 of the air tube body 46
as indicated by directional arrows 108.
[0041] The outlet end 54 of the air tube body 46 is fitted
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with the inflation device 92 in a post tire-cure operation
as shown. The hollow tapering pins 100 of the device 92
penetrate through surface 57 until the pin openings 102
enter the outlet end chamber 48. The sectional thickness
and material selection of outlet end 52 are designed to
facilitate penetration by the device pins 100. The pins
100 are constructed of suitably hard material to penetrate
through the thickness of the outlet end surface 57 as
required. Frictional engagement of the pins 100 through
surface 57 acts to retain the device 92 in place upon the
outlet end 5 of the air tube body 46. Secondary retention
assist may be included if desired, such as the application
of an adhesive between the device 92 and the outlet end
surface 57. The surface area and geometry of the under-
side 98 of the device 92 generally complements the sur-
face area and geometry of the surface 57 but need not
necessarily do so. So positioned, an outlet air path is
defined through the passageway 106 of the outlet conduit
104 from the hollow pins 102 of the device 92 which com-
municate through pin openings 102 with the inner cham-
ber 48 of the outlet end 54 as indicated by directional
arrows 118 of FIGS. 12 and 13.
[0042] As explained previously, the central body 50 of
the air tube body 46 may constitute an open channel
between the inlet chamber 60 and the outlet chamber
48. Alternatively, one or more tubular air cables 62 may
be embedded within the central body 50 so as to extend
between the chambers 48, 60. The number and cross-
sectional dimension of the passageways 63 through ca-
bles 62 may be selected to enable air to flow between
the chambers 48, 60 at a preferred rate. It will be appre-
ciated from FIG. 12 that the outlet conduit 104 of the
device 92 extends at a right angle to the path of air moving
from the outlet end 54 into the pins 102. Air escaping the
outlet conduit 104 is thereby injected into the tire cavity
30 along the inner surface of the sidewall as shown by
arrows 118. The orientation of the conduit 104 along the
inner surface of the sidewall and into the cavity 30 reduc-
es the extent to which the conduit 104 protrudes into the
cavity 30 and thereby minimizes the risk of breakage.
[0043] From the foregoing, it will be appreciated that
the air passage through the air tube body 46 is entirely
enclosed during incorporation of the body within a green
tire. The integration of the body 46 within the green tire
is done during conventional tire construction techniques
and does not require specialized equipment. Moreover,
the integration of the body 46 within a green tire estab-
lishes a channel that will let air in the tire cavity 30 when
needed but which does not compromise the existing tire
component configuration and placement or tire attributes
such as durability and air containment.
[0044] The system provides the advantage of enabling
an embedding of an air passage into a tire that does not
result in a disruption to the tire building and curing proc-
ess; does not require any drilling of the cured tire and,
therefore, will have a relatively low impact on tire dura-
bility; is modular and therefore offers flexibility for use on
different tires within product lines.

[0045] The shape of the cap 74, the air tube body 46,
and the inflation device 92 shown and described previ-
ously allows air in from outside the tire and passes the
air through the tire by means of the air tube body 46. The
cap 74 and the inflation device 92 are not pinched to the
enclosed air tube body 46 until after tire cure, whereby
preventing the flow of rubber into the air tube body during
tire cure. The optional use of discrete tubular cables 62
within the air tube body central body 50 allows for air flow
control as well as a more sturdy body 50 construction
capable of withstanding the flexing that occurs within a
tire during normal use.
[0046] FIG. 13 illustrates an alternative embodiment
in which the air tube body 46 is not routed around the tire
bead. The air tube body 46 in FIG. 13 extends through
the tire above the bead 22 and along the inner wall of the
tire sidewall facing the cavity 30. As with the embodiment
of FIGS. 1 through 12, the inflation device 92 pinches
into an outlet end 54 of the air tube body 56 while a cap
component 74 penetrates into and attaches to an inlet
end. Another position that may be used is shown in phan-
tom in FIG. 13 at numeral 120. At position 120, the air
tube body would be extend along a linear path through
the tire between the inflation device 92 and the cap 74.
In either of the alternative embodiments, a passage
through the tire may be drilled once the tire is cured for
receipt of the air tube body 46. The advantage gained is
a shorter path for the air flow, therefore reducing air flow
pressure losses. The alternatives of FIG. 13, however,
could create durability issues due to stress concentra-
tions. Moreover, since the size of the hole for receipt of
the air tube body may be approximately 5 mm., one or
more carcass fibers may be severed. In addition, the off-
line drilling after curing may add cost to the manufacturing
process.
[0047] The tire body is constructed from a pre-cure
green tire carcass form cured to a post-cure finished tire
body form.
[0048] It will be appreciated from the foregoing that, in
a general sense, the air tube body 46 (also referred to
herein interchangeably as an "air passageway body") re-
sides within the tire body 10 and extends between an
outward facing tire body surface such as the outer surface
of the chafer 38 and the tire cavity 30. The path of FIGS.
1 through 12 may be employed or alternative paths such
as, but not limited to, the alternative paths of FIG. 13.
The air passageway body 46 provides the enclosed air
passageway (chambers 48, 60 with the air cable(s) 62)
which extends between the hollow body outlet end 54
facing the tire cavity 30 and the hollow inlet end 52 facing
outward from the outward facing tire body surface. The
cap 74 and the inflation device 92 represent tapping de-
vices affixed over one or both of the ends of the air pas-
sageway body 46. Each tapping device(s) 74, 92 includes
an external vent opening and a protrusion pin member
(88, 100) penetrating through a sidewall of the air pas-
sageway body 46 to operatively establish an air flow path
extending between the air passageway of the air pas-
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sageway body through the protrusion pin member and
through the tapping device vent opening. The "inlet tap-
ping device" (cap 74) is affixed over the hollow body inlet
end 52 to operatively direct "outside" air flow into the air
passageway of the air passageway body while the "outlet
tapping device" (inflation device 92) is affixed over the
hollow body outlet end 54 to operatively direct air flow
from the air passageway of the air passageway body into
the tire cavity 30. The assembly of the air passageway
assembly to the tire is done in separate stages, beginning
with incorporation of the air passageway tube 46 into a
pre-cure green tire carcass form of the tire so that ends
of the air passageway tube 46 are at least partially ex-
posed and concluding with the post-cure attachment of
cap 74 and/or inflation device 92 to the air tube body 46.
[0049] It will be noted from FIGS. 1 through 12 that
pre-cure integration of the air passage body 46 into the
green tire carcass form of the tire achieves significant
advantage. The air tube body 46 is enclosed which keeps
the air passageway clear during tire cure. The position
and configuration of the air tube body is such that com-
ponents of the tire are not compromised or structurally
affected by the integration of the air passage into the
green tire. Thereafter, the cap and inflation device are
added if a self inflation capability is desired. The cap and
inflation device are affixed by penetrating respective inlet
and outlet ends of the air tube body 46 by hollow tapered
pins, whereby allowing air to flow into the cap over the
inlet end, through the air tube body, and out of the inflation
device over the outlet end. The system thus provides an
air passage through two hollow ends of a air passageway
tube that is pre-installed into a green tire prior to cure.
The method of integrating the air channel into the assem-
bly of the tire before curing and only piercing the air pas-
sage hollow ends after tire cure serves to keep the air
passageway unobstructed and clear. Moreover, the ar-
rangement of tubular cables inside the air tube body cen-
tral body provides enhanced structural integrity for the
passage of air and allows for a control of air flow rate by
selecting the number and size of the hollow passageway
cables.

Claims

1. A tire having a tire cavity (30) between first and sec-
ond sidewalls (16) that extend respectively from a
pair of beads (22) to a tire tread region (12), an air
passageway body (46) extending between an out-
ward facing tire surface and the tire cavity (30), the
air passageway body (46) having an enclosed air
passageway extending between a hollow body outlet
end (54) facing the tire cavity (30) and a hollow body
inlet end (52) facing outward from the outward facing
tire surface, and at least one tapping device (74, 92)
affixed over at least one of the ends (52, 54) of the
air passageway body (46), the at least one tapping
device (74, 92) having a vent opening and a protru-

sion member (88, 100) penetrating through a wall of
the air passageway body (46).

2. The tire of claim 1 wherein the external vent opening
and the protrusion member (88, 100) penetrate
through a wall, preferably a sidewall, of the air pas-
sageway body (46) for allowing to operatively estab-
lishing an air flow path extending between the air
passageway of the air passageway body (46)
through the protrusion member (88, 100) and the
vent opening, preferably an external vent opening.

3. The tire of claim 1 or 2 wherein the at least one tap-
ping device (74, 92) comprises an inlet tapping de-
vice (74) affixed over the hollow body inlet end (52)
to operatively direct air flow into the air passageway
of the air passageway body (46), and an outlet tap-
ping device (100) affixed over the hollow body outlet
end (54) to operatively direct air flow from the air
passageway of the air passageway body (46) into
the tire cavity (30).

4. The tire of at least one of the previous claims wherein
the at least one tapping device (74, 92) comprises a
cap body (76) affixed over the hollow inlet end (52)
of the air passageway body (46), the cap body (76)
comprising a cap chamber (86) at least partially de-
fined by an outward facing cap side and an inward
facing cap side, at least one vent opening (84) within
the outward facing cap side and communicating with
the cap chamber (86), and at least one preferably
hollow pin protrusion (88) extending from the cap
body (76) underside through one sidewall of the hol-
low inlet end (52) of the air passageway body (46),
the pin protrusion (88) having an internal pin air pas-
sage communicating with the cap chamber (86) and
at least one pin outlet opening positioned within the
air passage of the air passageway body (46),

5. The tire of claim 4 wherein the pin protrusion (88)
tapers inward toward a tapered end portion posi-
tioned within the air passage of the air passageway
body (46), and wherein the at least one pin outlet
opening is located within the tapered end portion of
the pin protrusion (88) within the air passage of the
air passageway body (46).

6. The tire of claim 5 wherein the tapered end portion
of the pin protrusion (88) is configured to operatively
penetrate through the one sidewall of the hollow inlet
end (52) of the air passageway body (46) to connect
the cap body (76) to the air passageway body (46).

7. The tire of at least one of the previous claims wherein
the at least one tapping device (74, 92) comprises
an inflation device (92) affixed over the hollow outlet
end (54) of the air passageway body (46), the infla-
tion device (92) comprising an internal inflation de-
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vice chamber (99) at least partially defined by an
outward inflation device side and an inward facing
inflation device underside, at least one outlet open-
ing (102) within the outward inflation device side and
communicating with the inflation device chamber
(99), and at least one preferably hollow pin protrusion
(100) extending from the inflation device underside
through one sidewall of the hollow outlet end (54) of
the air passageway body (46), the pin protrusion
(100) having an internal pin air passage communi-
cating with the inflation device chamber (99) and at
least one pin outlet opening between the pin air pas-
sage and the air passage of the air passageway body
(46).

8. The tire of claim 7 wherein the inflation device pin
protrusion (100) tapers inward toward a tapered end
portion positioned within the air passage of the air
passageway body (46), and the at least one pin outlet
opening is located within the tapered end portion of
the pin protrusion within the air passage of the air
passageway body (46).

9. The tire of claim 8 wherein the tapered end portion
of the pin protrusion (100) is operatively configured
to penetrate through the one sidewall of the hollow
outlet end (54) of the air passageway body (46) to
connect the inflation device (92) to the air passage-
way body (46).

10. The tire of at least one of the previous claims wherein
the air passageway follows a non-linear path be-
tween an outward tire body surface and the inward
tire body surface, and/or wherein the air passageway
path at least partially surrounds a first tire bead core.

11. A method of manufacturing a tire, the method com-
prising:

forming a green tire body having a tire cavity
(30) between first and second sidewalls (16) that
extend respectively from a pair of beads (22) to
a tire tread region (12);
positioning or establishing an air passageway
body (46) within the green tire body to extend
between an outward facing green tire body sur-
face and the tire cavity (30), the air passageway
body (46) having an enclosed air passageway
extending between a hollow body outlet end (54)
of the air passageway body (46) facing the tire
cavity (30) and a hollow inlet end (52) of the air
passageway body (46) facing outward from the
outward facing green tire body surface;
curing the green tire body into a cured tire body
with the air passageway body (46) in position
within the cured tire body;
affixing at least one tapping device (74, 92) over
at least one of the ends (52, 54) of the air pas-

sageway body (46); and
establishing through the at least one tapping de-
vice (74, 92) an air flow path extending between
the air passageway within the air passageway
body (46) and a vent opening within the tapping
device (74, 92).

12. The method of claim 11 further comprising penetrat-
ing a preferably hollow protrusion member (88, 100)
from the at least one tapping device (74, 92) through
a sidewall of the air passageway body (46) to oper-
atively establish the air flow path.

13. The method of claim 11 or 12 wherein the at least
one tapping device (74, 92) is affixed over at least
one of the ends (52, 54) of the air passageway body
(46) after the tire body has been cured.

14. The method of at least one of the claims 11 to 13
wherein affixing the at least one tapping device (74,
92) over at least one of the ends (52, 54) of the air
passageway body (46) comprises:

affixing an inlet tapping device (74) over the hol-
low body inlet end (52) of the air passageway
body (46) for allowing to operatively directing air
flow through the inlet tapping device (74) into
the air passageway of the air passageway body
(46);
affixing an outlet tapping device (100) affixed
over the hollow body outlet end (54) of the air
passageway body (46) for allowing to operative-
ly directing air flow through the outlet tapping
device (100) from the air passageway of the air
passageway body (46) into the tire cavity (30).

15. The method of at least one of the claims 11 to 14,
further comprising at least one of:

(i) positioning the air passageway body (46) be-
tween overlapping green tire body components,
preferably turn-up green tire body chafer com-
ponents;
(ii) positioning the air passageway body (46)
within the green tire body with the hollow inlet
end of the air passageway body (46) at least
partially exposed at the outward facing green
tire body surface;
(iii) positioning the air passageway body (46)
within the green tire body with the hollow outlet
end of the air passageway body (46) at least
partially exposed to the tire cavity (30).
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