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Abstract

A carcass for a pneumatic tire includes a first annular bead, a second annular
bead, a first continuous radial ply, a second continuous radial ply, and a third non-
continuous radial ply. The first radial ply has two shoulder portions and two lateral edge
portions. One lateral edge portion of the first ply extends from one shoulder portion of
the first ply radially inward to a location proximal to the first annular bead. The other
lateral edge portion of the first ply extends from the other shoulder portion of the first ply
radially inward to a location proximal to the second annular bead. The second

continuous radial ply has two shoulder portions and two lateral edge portions. One

‘lateral edge portion of the second ply extends from one shoulder portion of the second

ply radially inward to a location proximal to the first annular bead. The other lateral edge
portion of the second ply extends from the other shoulder portion of the second ply
radially inward to a location proximal to the second annular bead. The third non-
continuous radial ply has a first portion and a second portion separate and distinct from
'the first portion. The first portion of the third ply extends from a location proximal to one
shoulder portion of the second ply to a location proximal to the first annular bead. The
second portion extends from the other shoulder portion of the second ply to a location

proximal to the second annular bead.
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PNEUMATIC TIRE WITH SINGLE NON-CONTINUOUS CARCASS PLY

Field of Invention

[001] The present invention relates to a pneumatic tire, and more particularly, to a
carcass ply arrangement for a pﬁeumatic tire. |
Background of the Invention

[002] A conventional pneumatic tire may utilize an outside-in radial ply construction,
which aids to torque the tire bead onto the rim of a wheel to which the tire is mounted and allows
the rim to provide greater support for the tire. The size of the bead may.be reduced, permitting a
reduction in the amount of rubber and reinforcement around and above the bead.

[003] A conventional two-ply radial runflat tire may haye a belt.structure, aply
structure, two inextensible beads, and two wedge-insert reinforced sidewalls. The outer ply may
be reinforced by a high-modulus, light-weight aramid. The aramid reinforcement material of the
outer ply may be clamped around the beads. The outer ply may be prestressed in tension during
manufacture of the tire. The resultant tire may be light in weight and may resist upward buckling
of the tread during runflat operation.

[004] Another cdnvéntional pneumatic tire may comprise a carcass ply exteﬂding
between bead portions and a top rubber layer. The top rubber layer may face the inside of the
tire and be made of a butyl rubber compound containing at least ten parts by weight of butyl
rubber or butyl rubber derivative. This tire may further include a belt disposed radially outside
the carcass under the tread portiqn. The belt may comprise at least one ply of monoﬁlam.ent
cords laid at an angle from 10 to 40 degrees with respect to the circumferential direction of the

tire with each of the monofilament cords consisting of a single filament. The belt further may
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comprise one ply of multifilament cords or one ply of monofilament cords. The height of a bead
apex, which is disposed between a carcass ply turnup portion and a main portioﬁ of the carcass
ply at each bead portion, may be reduced to a range from 10 to 20 mm. Thus, the carcass ply
turnup portion may extend radially outward'beyond the radially outer end of the bead apex so as
to adjoin the main portion of the carcass ply. |
[005] A conventional radial ply runflat pneumatic tirebmay have a carcass with a bead
portion, a carcass reinforcing structure, and a bead filler. The carcass reinforcing structure may
have at least two ply structures with cords extending to each bead. The carcass may include
elastomeric first and second fillers. The first filler may be located between the first ply structure
and an innerliner of the tire. The second filler may be located between the first and second ply
-structures. The first émd second fillers may stiffen sidewalls of the carcass to permit operation of
the tire while uninflated. The tire may further include aﬁ_aramid overlay radially outward of a
belt structure. |
[006] Another conventional radial ply pneumatic tire may have a carcass with a first
continuous radial ply with shoulder portions and lateral edge portions, a second non-continuous
radial ply, and a third non-continuous radiél ply. A crown portion of the carcass may have a first
edge and a second edge. The sécdnd non-continuous radial ply may have a right side exfeﬁding
from approximately the first edge of the carcass crown portion to approximately around a first
bead core and a left side extending from approximately the second edge of the carcass crown
portion tb approximately around a second bead core. The third non-continuous radial ply may
have a right side extending from appl_'oximately the first edge of the carcass crown portion to _

approximately around the first bead core and a left side extending from approximately the second



edge of the carcass crown portion to approxi_mately around the second bead core. The third
radial ply OQerlays the second radial ply.

Summary of the Invention

[007] A carcass for a pneumatic tire in accordance with the present invention includes a
first annular bead, a secohd annular bead, a first continuous radial ply, a second continuous radial
ply, and a third non-continuous radial ply. The first radial ply has two shoulder portions and two
lateral edge portions. One lateral edge portion of the first ply extends from one shoulder portion
of the first ply radially inward to a location proximal to the first annular bead. The other lateral
edge poftion of the first ply extends from the other shoulder portibn of the first ply radially
inward to a location proximal to the second annular bead. The second continuous radial ply has
two shoulder portions and two lateral edge portions. One lateral edge portion of the second ply
extends from one shoulder portion of the second ply radially inward to a location proximal to the
ﬁrst annular bead. The other lateral edge portion of the second ply extends from the other
shoulder portion of the second ply radially inward to a location proximal to the second annular
bead. The third non—cbntinuous radial ply has a first portion and a second portion separate and
distinct from the first portion. The first portion of the third ply extends from a location proximal
to one shoulder poftion of the second ply to a location proximal to the first ahnﬁlar bead. The
second portion extends from the other shoulder portion of the second ply to a location proximal
to the second annular bead.

[008] In another aspect of the presenf invention, the first portion of the third ply extends
around the first annular bcad and the second portion of the third ply extends around the second

annular bead.



[009] In still another aspect of the present invention, one lateral edge portion of the first
ply extends around the first annular bead and the other lateral edge portion of the first ply
extends around the second annular bead.

[010] In yet another aspect of the present invention, one lateral edge portion of the
second ply extends around the first annular bead and the other lateral edge portion of the second
ply extends around the second annular bead.

[011] In still another aspect of the present invention, the first ply comprises cords
oriented at a five degree angle relative to radii of the pneumatic tire. Additionally, the second
ply may comprise cords oriented at a minus five degree angle relative to radii of the pneumatic
tire. Furthermore, the first and second portions of the third ply may both comprise cords oriented
at a five degree angle relative to radii of the pn_eumatic‘tire.

[012] ' In yet another aspect of the present invention, the first ply comprises cords
oriented at a fifteen degree angle relative to radii of the pneumatic tire. Additionally, the second
ply may comprise cords oriented at a minus fifteen degree angle relative to radii of the pneumatic
tire. Furthermore, the first and second portions of the third ply may both comprise cords oriented
at a fifteen degree angle relative to radii of the pneumatic tire.

[013] | In still another aspect of the present invention, the ﬁfst ply is disposed radially
inward of the second ply. Additionally, both the first ply and the second ply may be disposed
radially inward of the third ply.

[014] In yet another aspect of the present invention, the third ply is disposed radially
inward of the first ply. Additionally, the second ply may be disposed radially inward of both the

first ply and the third ply.



[015] Anpneumatic tire in accordance with the present invention comprises a first
annular bead, a second annular bead, a first continuous radial ply, a second continuous radial ply,
and a single third non-continuous radial ply. The first continuous radial ply has two shoulder
portions and two lateral edge portions. One lateral edge portion of the first ply extends from one
shoulder portion of the first ply radially inward to a locatioﬁ proximal to the first annular bead.
The other lateral edge portion of the first ply extends from the other shoulder portion of the first
ply radially inward to a location proximal to the second annular bead. The second continuous
radial ply has two shoulder portions and two lateral edge portions. One lateral edge portion of
the second ply extends from one shoulder portion of the second ply radially inward to a location
proximal to the first annular bead. The other lateral edge portion of the second ply extends from
the other shoulder portion of the second ply radially inward to a location proximal to the second
“annular bead. The third non-continuous radial ply has a first portion and a second portion
separate and distinct from the first portion. The first portion extends from a location proximal to
one shoulder portion of the second ply to a location proximal to the first annular bead. The
second portion extends from the other shoulder portion of the second ply to a location proximal
" to the second annular bead.
[016] In another aspect of the present invention; the pneumatic tire further comprises an
overlay disposed radially outward of the first ply, the second ply, and the third ply.
Brief Description of the Drawings
[017] The invention may take physical form in certain parts and arrangements of parts,
examples of which will be described in detail in this specification and illustrated in the

accompanying drawings which form a part hereof and wherein:



FIGURE 1 is a cross-section of an example tire constructed in accordance
with the present invention; and -
FIGURE 2 is a top view of an example carcass for use with the example
tire of FIGURE 1.
Definitions
[018] The following terms may be used throughout the descriptions presented herein
and should generally be given the following meaning unless contradicted or modified by the
description set forth herein.
[019] “Axial” and “aXially” mean the lines or directions that are parallel to the baxis of
rotation of the tire.
[020] : “Carcass” means the tire structure apart from the belt structure, tread, undertread,

and sidewall rubber over the plies, but including bead cores.

[021] ““Carcass crown portion” means the portion of the carcass over which the crown
of the tread is placed.
[022] "Crown" or "tire crown" means the tread, tread shoulders, and the immediately

adjacent portions of the sidewalls.

[023] “Interior” means, generally, the inside surface of the tire.

[024] “Exterior” means, generally, the outside surface of the tire.
[025] "Pneumatic tire" means a laminated mechanical device of generally toroidal shape

(usually an open-torus) having bead cores and a tread made of rubber, chemicals, fabric, and/or
steel and other suitable materials. When mounted on a rim of a wheel of a motor vehicle, the
pneumatic tire, through its tread, provides support, traction, and containment of fluid that

sustains the vehicle load.



[026] . "Radial" and "radially" mean directions toward or away from, and + or — 15°
relative to, an axis of rotation of a tire.
[027] "Sidewall" means that component which comprises a portion of the outside
surface of a tire radially between the tread and the bead.
Detailed Description of Example Embodiments of the Invention
[028] " Referring now to the drawings, which are for purposes of illustrating example
embodiments of the invention only and not for purposes of limiting the invention, FIGURE 1
showsa pneumatic tire 1 with a carcass 10 having a carcass crown portion 14 (wherein the
carcass crown portion as two side edge portions 16, 16°), a first radial ply 20, a second radial ply
21, turn-up ends 22, apexes 24, shoulders 30, and bead regions 32. The bead regions 32 have a
pair of a_xially spaced beads 12 around which are wrapped the turn-up ends 22 of the first and
second radial plies 20, 21. The apexes 24 are sandwiched between a main body of the radial
plies 20, 21 and the turn-up ends 22 of the radial plies. The carcass 10 is radially surrounded by
a tread 26. The pneumatic tire 1 further has a dual belt reinforcement structure 28 overlaying the
carcass crown portion 14 and underlying the tread 26.
[029] * The first radial ply 20 is a continuous ply extending from shoulders 30 to and
around the beads 12 and ends in 'the turn-up ends 22. The second radial ply 21 is a con'tim.lous‘
ply extending from shoulders 30 to and around the beads 12 and ends in the turn-up ends 22.
The carcass 10 further includes a third non-continuous radial ply 36 having a first portion and a
‘second portion. The first portion begins at a first edge 16 of the crown carcass portion 14,
overlaying a right side of the second radial ply 21, and extends radially downward to and arm_md
the right bead 12 (as shown in FIGURE 1). The second portion of the third radially ply 36

begins at a second edge 16’ of the crown carcass portion 14, overlaying a left side of the second



radial ply 21, and extends radially downward to and around the left bead 12 (as shown in
FIGURE 1.). The configuration in this example embodiment illustrétes a three-ply construction
for the sidewalls of the pneumatic tire 1 with fully turned up ends 22 of each of the radial plies
20, 21, 36.

[030] FIGURE 2 shows the sgcond and third radial plies 21, 36 of the carcass10 from

the top and the angles of the reinforcing cords of the plies. A centerline 48 is shown in the
FIGURES and the angle 40 of the cords of the third radial ply 36 are shown with respect to the
centerline 48. In the example of FIGURE 2, the angle 40 of the cords of the third radial ply 36 is
shown as 15°, but may be + or - 15° with respect to the centerline 48. The angle 42 of the cords
of the second radial ply 21 is shown as -15°, but may be + or - 15° with respect to the centerline
48. Theiangle of the cords of the first radial ply 20 (not shown) would typically be 15° is this
example arrangement, but may be + or - 15° with respect to the centerline 48.

[0.31] With reference to FIGURES 1-2, the plies 20, 21, 36 may be made of either
similar or dissimilar materials with the type of material not intended to be a limitation to this
invention. It is to be understood that the plies 20, 21, 36 could be made of any suitable material.
It is also to be understood that the plies 20, 21, 36 may be of any length, including not extending
to, extending just ﬁp fo, and/or extending to and around the turn-up ends 22 (FiGURE 1) in any
combination, as long as the third radial ply 36 is non-continuous and the edge portions 16, 16’ do .
not connect to each other. It is further to be understood that the present invention is not limited
to three plies, but any number of plies could be used.

[032] Thus, a pneumatic tire in accordaﬁce with the present invention may have two or

more continuous plies, but only one non-continuous ply. Further, the single non-continuous
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radial ply in accordance with the present invention may be the radially inwardmost, radially

| outwardmost (FIGURE 1), or sandwiched in between thé other radial plies.
[033] It is further to be understood any of the plies of the carcass may not wrap around
the bead core 12 and “float” or extend just to the bead core 12. The plies 20, 21, 36 may thus, in
any combination, extend to the bead core 12, partially around the bead core, or all the way
around the bead core 12 (FIGURE 1). Also, the third non-continuous ply 36 may begin at
approximately the side edge portions 16, 16’ (FIGURE 1) or, alternatively, extend substantially
beyond the side edge portions 16, 16’ as long as the third ply does not become a continuous ply.
[034] A pneumatic tire having three plies in the side wall region, constructed in
accordance with the present invention, when driven off road, has greater resistance to sidewall
punctures, cuts, and tears versus.a conventional two-piy tire. Further, when the third ply is
turned up around the beads, greater strength is imparted into the carcass than a carcass with a -
"floating" third ply not turned up around the beads. When the third ply is non-continuous, or
split, under the crown region as well, the crown region has greater flexibility thereby improving
“off-road traction and envelopement of obstacles while the two continuous plies still maintain
sufficient puncturé resistance in the crown regibn (i.e., greater puncture resiétance than the
converitioﬁ two split-ply construction). Additionally, the reduction- of material provided by a
split third ply reduces cost and weight compared to a continuous third ply.
[035] Various embodiments have been described, hereinabove. It will be apparent to
those skilled in the art that the above methods and apparatuses may incorporate changes and
modiﬁcations without departing from the general scope of this inventipn. It is intended to
include all such modifications and alterations in so far as they come within the scope of the

appended claims or the equivalents thereof.
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CLAIMS

WHAT IS CLAIMED IS:

1. A carcass for a pneumatic tire comprising;
~ a first annular bead,

a second annular bead;

a first continuous radial ply with two shoulder portions and two lateral edge porﬁons, one
lateral edge portion extending from one shoulder portion radially inward to a location proximal
to the first annular bead, the other lateral édge portion extending from the other shoulder portion
radially inward to a location proximal to the second annular bead;

a second continuous radial ply with two shoulder portions and two lateral edge portions,
one lateral edge portion extending from one shoulder portion radially inward to a location
proximal to the first annular bead, the other lateral edge portion extending from the other
shoulder portion radially inward to a location proximal to the second annular bead; and

a third non-continuous radial ply with a first portion and a second portion separate and
distinct from the first portion, the first portion extending from a location proximal to one
shoulder portion of the second ply to a location proximél to the first annular bead, the second
portion extending from the other shoulder portion of the second ply to a location proximal to the
second annular bead.

2. The carcass of claim 1 wherein the first portion of the third ply extends around the first

annular bead and the second portion of the third ply extends around the second annular bead.
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3. The carcass of claim 1 wherein one lateral edge portion of the first ply extends around the
first annular bead and the other léteral edge portion of the first ply extends around the secohd
annular bead.
4. The carcass of claim 1 wherein one lateral edge portion of the second ply extends around
the first annular bead and the other lateral edge portion of the second ply extends around the
second.annular bead.
5. The carcass of claim 1 wherein the first ply comprises cords oriented at a five degree
angle relative to radii of the pneumatic tire.
6. The carcass of claim 5 wherein the second ply comprises cords oriented at a minus five
degree angle relative to radii of the pnéumatic tire.
7. The carcass of claim 6 wherein the first and second portions of the third ply both.
comprise cords oriented at a five degree angle relative to radii of the pneumatic tire.
8. The carcass of clgim 1 .wherein the first ply comprises cords oriented at a ﬁfteen degree
angle relative to radii of the pneumatic tire.
9. " The carcass of claim 8 wherein the second ply comprises cords oriented at a minus fifteen
degree angle relative to radii of the pneumatic tire.
10.  The carcass of claim 9 wherein the first and second portions of the third ply both
comprise cords oriented at a fifteen degree angle relative to radii of the pneumatic tire.

- 11.  The carcass of claim 1 wherein the first ply is disposed radially inward of the second ply.
12.  The carcass of claim 11 wherein both the first ply and the second ply are disposed
radially inward of the third ply.

13.  The carcass of claim 1 wherein the third ply is disposed radially inward of the first ply.

11



14.  The carcass of claim 13 wherein the second ply is disposed radially inward of both the
first ply and the third .ply. '
15. A pneumatic tire comprising:

a first annular bead;

a second annular bead;

a first continuous radial ply with two shoulder portions and two lateral edge portions, one
lateral edge portion extending from one shoulder portioﬁ radially inward to a location proximal
to the first annular bead, the other lateral edge portion extending from the other shoulder portion
radially inward to .a location proximal to the second aﬁnular bead;

a second continuous radial ply with two shoulder portions and two lateral edge portions,
one lateral edge poﬁion extending from one shoulder portion radi_ally inward to a location

- proximal to the first annular bead, the other lateral edge portion extending from the other
shoulder poﬁion radially inward to a location proximal to the second annular bead; and

a single third non-continuous radial ply with a first portion and a second portion separate
and distinct from the first portion, the first portion extending from a location proximal to one
shoulder poﬁion of the second ply to a lo.cation proximal to the ﬁrst annular bead, the second
portion extending from the ofhef shoﬁlder portion of the second ply to a location proxiinai to the
second annular bead.

16.  The pneumatic tire of claim 15 further comprising an overlay disposed radially outward
of the first ply, the second ply, and the single third ply.
17.  The éarcass of claim 1, subs‘tantially as herein described with reference to and/or as ‘

illustrated by any of the exemplary embodiments and/or any of the accompanying figures.

12



18.  The pneumatic tire of claim 15, substantially as herein described with reference to and/or

as illustrated by any of the exemplary embodiments and/or any of the accompanying figures.

Dated this 18™ day of August 2009
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Applicants Patent Attorneys
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