TRUCK TIIRE WTH SPLI T OVERLAY BACKGROUND OF THE | NVENTI ON Thi s invention
relates to a pneumatic truck tire having belt-edge reinforcenent which
prevents belt- edge separation.and provides a nmeans for preventing danmage
to the carcass when tires are ground for retreading. Together wth
feafures of the tire, the invention reduces stresses in the pneumati P
tire's belt-edge areas and provides significantly greater uniformty of

di spl acenent (growth) .in the tire's radial dinmensions as a result of its
inflation from atnospheric or | ow pressure to a normal pressure
accommodating its normal load. In.a preferned aspect of the invention, the
broken-in radial tire will have increases in all of its exterior dinensions
(except those restrained by the rimon which it is nounted) upon nornal
inflation of the tire. Pneumatic tires experience change in their

di mensi ons when nounted on a wheelrrgok g @it SPLIT OVERLAY

BACKGROUND OF THE INVENTION

This invention relates to a pneumatic truck tire
having belt-edge reinforcement which prevents belt-
edge separation and provides a means for preventing
damage to the carcass when tires are ground for
retreading.

Together with other features of the tire, the
invention reduces stresses in the pneumatic tire’s
belt-edge areas and provides significantly greater
uniformity of displacement (growth) in the tire’s
radial dimensions as a result of its inflation from
atmospheric or low pressure to a normal pressure
accommodating its normal load. In a preferred aspect
of the invention, the broken-in radial tire will have "
increases in all of its exterior dimensions (except
those restrained by the rim on which it is mounted)
upon normal inflation of the tire.

Pneumatic tires experience change in their
dimensions when mounted-on a wheel and rim and
inflated from atmospheric pressure (or the low
pressure required to maintain its beads firmly seated
on the rim with slight tensile stress on the carcass
cords) to normal inflation pressure. This dimensional
change upon inflation from atmospheric pressure to
normal tire pressure in radial-ply pneumatic tires
typically has nonuniform characteristics. Typicai of
the tread surface is an increase in, or displacement
of, its radial dimensions as measured from the tire’s
axis of rotation. These increases in the radial
dimensions tend to be nonuniform as the radial
measurements are made progressively from the tire’s
equatorial plane to the lateral edges of its tread.
The radial-ply tire undergoes a greater percentage
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inflated from atmospheric pressure (or the |ow pressure required to
maintain its beads firmy seated on the rimwth slight tensile stress on
t he carcass cordsljhls rBeAnHe-,Je@tlon pressure. Thi's dimensional change
upon-inflation fro pressure to normal tire pressure in

radi al - ply pneumati mg mfl all'y has nonuni form characteristics.
Typi cal of the tread surtace an:increase in, or displacegeat=of=—tt

radi al di nensions as rreasured fromthe tire's axis df + +I:0f ation:
i ncreases in the radial dinmensions tend fo be nonunleormas-*h he
measurenents are made progressively fronfthe tire's %Eqs;ﬁ:er—‘i—‘ﬁ?:ﬁ:a"'e fo the
| ateral edges of its tread. The radial-ply tire undergoes a greater
per cent age increase in its radial dinmensions as neasurenents proceed
toward the tread's lateral edges. This excessive growh in the shoul der or
tread- edge areas upohRf¥HAsE: iB®nitEonRdiatyfbuenssons &% S NeLESt i ons in the
edges of the belt pl pescaseddeowardnghe herepiilt @ Yateasll edges. This

excessive growth in the shoulder or tread-edge areas

upon inflation contributes to stress concentrations in

the edges of the belt plies underlying the tire tread

and also can lead to rapid and uneven tread wear

during normal tire use. Footprints of tires having

this excessive gr§wth characteristic tend to be of

"butterfly" shape due to greater unit pressures at the

tread shoulders under normal tire loads. This

footprint characteristic tends to become worse after

the tire has been broken-in by use and is more

pronounced and difficult to correct as a function of

decreasing aspect ratio.

SUMMARY OF THE INVENTION

The invention relates to a pneumatic truck tire
having a pair of axially spaced annular beads, a
plurality of carcass plies wrapped around said beads,
a plurality of belt plies disposed over the carcass
plies in a crown area of the tire, tread rubber having
a width of 8 to 15 inches disposed over the belt
plies, sidewalls disposed between the tread rubber and
"the beads wherein the sidewalls and tread rubber meet
in shoulder areas of the tire, and an overlay strip
having a width of 1 to 3 inches disposed over belt
plies in each shoulder area of the tire. The overlay
strip comprises an elastomeric material which has
parallel reinforcing cords therein, and the overlay
strip is disposed in the tire such that the parallel
reinforcing cords have a 0° angle with respect to the
equatorial plane of the tire. The overlay comprises
two turns of the strip. In the illustrated
embodiment, the overlay strip is laid down to have an
overlapped splice of 30mm to 50mm (1.2 to 2 inches) .



and also can lead to rapid and uneven tread wear during normal tire use.

Footpr| nts of-tires having this excessive growh characteristic tend to be

of butterfly shape due to greater unit pressures at the tread_shoul ders

under nor nal Fﬁ"u een Pnksed‘ ootprint characteristic teadS”Loibgcome
=Fs

worse after th br oken-in by use < nDrerpFGnOU=ced and
difficult to c ctlon of decreasi NgTASPEGE i ait YMARY OF
THE INVENTION It is an object of the present in ent i g nmel i orate one or
nore di sadvantages of the prior art. According me aspect of the
dinvention there is disclosed a pneunatB8c-truck tire conprising a pair of
axi al ly spaced annul ar beads, a plurality of carcass plies wapped around
sai d beads, four belt plies disposed over said carcass plies in a crown
area of said tire, tread rubber having a width of 200 to 450 mm (8 to 18

i nches) di sposed oRespediffic tdlre of ithe, iAvshtibAchad [faudisglespIlidzet ween sai d

tread rubber and sgh4l tkl’x%a%erﬁ?' Qtﬁpd%’aéﬂx&téﬁdaéarﬁég d lb@.?eédéga%ﬁf' ng in
shoul der areas of sala%ft H}‘? and two 1 er LA i havi ng a
width of 25 to 76 P PUERERES tGPs’b%st 8 Y'n ofi-¥2 5r ea of said
tire, wherein said®t9wn rubber Uﬂdzﬁ/eﬁrllsa?s%ﬁ Pepweste aP‘aNdlYUQWF\elE dehbve an
overlap splice of &dyedsoo50a nsacand shd dhidebedy iy apditheabuétlag agai nst a

ply edge of a radigl Wi Sfas I £ 3y rubber
wedge is disposed %ét%egnégxalgg hf/é 8’%?@? %g%deugenegd%?e% lgg%onlglléglr:ld third

belt, and said overl ay Pa¥ti p overlaps said wedge. According to another
aspect of the inventi oAnthepecifiqitize rfedha inengiop) \for use on

paved surfaces, the tire comprises a carcass having
at least one radial ply, a belt structure radially
outward of and circumferentially surrounding the
carcass to provide circumferential restriction of the
carcass shape, and a tire tread having a width in the
range of 65% to 80% of the tires maximum section
width. The tire has an elastomeric wedge radially
interposed between the carcass and the tread for
imparting a reverse curvature to the radial carcass
Ply when the carcass is mounted on its design rim and
normally inflated. An overlay strip having a width of
15 to 20% of the tread width is provided on each edge
of the belt structure for belt-edge support. The’
tire, when mounted on its design rim without load,
undergoes uniform growth in the radial dimensions as
measured from the tires axis of rotation when its
inflation pressure is increased from atmospherid
pressure to normal pressure. The radial displacement
laterally across the tread surface is uniform within &
25% of the radial displacement of the tread surface at
the equatorial plane. The reverse curvature is .n a
region within 2 points in the tire profile centered
about and on the opposite sides of the eguatorial -
plane. The respective points are located at maximum |
radial dimensions of the carcass ply on the respective
sides of the equatorial-plane, and the maximum radial
dimension is respectively axially inward of both the




pneumatic tire for use on paved surfaces, the tire conprising a carcass
havi ng at | east one radial ply, a belt structure conprising four belt plies
radially outward of an circunferentially surrounding the carcass to provide
circunferential_restriction of the carcass shape and a tire tread having a
width in the range of 65%to 80% of the tire's maxi num section width, the
tire having an eﬂmssmmrasBeem ed adi al |y interposed between.t-he--earcass
and the tread for verse curvature TOThe' adlaL carcass ply
when the tire is u" m

er

deS| gn rimand norfaf!y, Lnflated and
characterized by an ov p havi ng4a-wi dt hiiof  15%t 0.-20%6f the tread

w dt h on each edge of sai d belt structure for belt” edge support in which
two turns of an overlay strip are laid down 3 on each edge to have an
overlay splice of 30 nmto 50 nmand said overlay strip is abutted agai nst
a radi al | y out er npst 1hegrdieleliges wfaBHthfdilte'smﬁmhdegmn cabtes w€dge i s

di sposed bet ween axi ghly QUths ﬁg&%slgﬁat‘}:dsgﬁ%d%ngftéﬂer dikel t and
said overlay strip over r%% We suc hat tﬂ‘ svt\hxgg Lp%)unt ed on
its design rimwithol tm?’begfd’nﬁ ye8 t’lﬁncﬁﬁ?ﬁ o PB%t e P a
di nensi ons as neasur egntimalifiededrease Wiasf'éﬁcqi@{la?ﬁ @FPB* dis§ansead
surface when its inflegbhothepegsatitreal Splianer fnahe feqiunabavegEnethe pressure
to normal pressure, thg fadikal dhRPlageNEY! ihAlRbSL Iphya6E g bbec tread
surface . ' 0

structure has a cord angle in the range of 17° to 27

with respect to the equatorial plane and is in contact

with the radially outer surfaces of the wedge. The

tire has an éspect ratio less than or equal to 75%.

DEFINITIONS

The invention also may be better understood in
the context of the following definitions, which are
appllcable both to the spec1f1catlon and to the
appended claims:

"Pneumatic Tire" means a laminated mechanical
device of generally toroidal shape (usually an open-
torus) having beads and a tread and made of rubber,
chemicals, fabric and steel or other materials. When
mounted on the wheel of a motor vehicle, the tire
through its tread provides traction and contains the
fluid that sustains the vehicle load.

"Equatorial plane" (EP) means the plane
perpendicular to the tire’s axis of rotation and
passing through the center of its tread.

"Cord® refers to the strands reinforcing the
plies in the tire.

"Cord angle" means the angle, left or right in a
plan view of the tire, formed by a cord with respect
to the equatorial plane.

"ply" means a layer of rubber-coated parallel
cords.

"Bead" means that ﬁart of the tire comprising an
annular tensile member wrapped by ply cords and



being uniformw thin plus or mnus 25% of the radial displacenent of the
tread surface at the equatorial plane, the reverse curvature being a region
bet ween.two points in the tire profile centered about and on opposite sides
of the equatorial plane, the respective points being | ocated at maxi num
radi al di nensions of the carcass ply on the respective sides of.. the

equat orial plane, the points of maxi numradial dinensions being
respectively located axially inwardly of both the |ateral edges of the belt
structure and the centers of annular tensile nmenbers |ocated in beads of
the tire, dinensions between the carcass and the belt structure continually
decreasing.as a function of axial distance fromthe equatorial plane in the
regi on between the two points, the radially innernmbst ply of the belt
structure having a cord angle in the range fromJ[err] to [erif] with respect
to the equat ori #hapednarifhdohaiihbouth otber xeinfiprd¢ement elefentsy out er
surfaces of thesweHgss flllilppéﬁsr echippeig, adpex@pfCiod guafdd @ag than or equal

to 75 % and wh f&ssa Merlbay, rieges a strip of elastoneric material
whi ch has paral(E BleEhg d%qqu\hfﬁﬁ are_ di sposed at [err] to [err]

ci.ng
with respect to the gﬁg r‘?lﬁl tbf%t"né‘eﬁfls tth&S¢ ¥4 °XDEFI NI TI ONS The i nvention
al so may be bet Fercmﬁmestxﬂidyrneqmcgeﬁtmmq lsére oin whiely definitions,
whi ch are appli eabl;_ﬂybabhdé ahibr Sfeadfl faad bedd adbésd the pppended cl ai ns:

"Pneumatic Tirepge fq] &M géji rggchg.gi cgb v ggs%fctgggeg | Iy toroidal
S

shape (usually an open-torus VI ng, b and a tread and nmade of rubber,
cheni cal s, fabrFE“%tﬁ"(f 5@ “Z‘? rEhEferial's. When nounted on the wheel
of a notor vehicle, "Rim"thgaas a support for a tire or a tire and

tube assembly upon which the tire beads are seated.

"Carcass" means the tire structure apart from the
belt structure, tread, ﬁndertread, and sidewall rubber
over the plies, but including the beads.

"Belt structure" means at least two layers or
plies of parallel cords, woven or unwoven, uhderlying
the tread, unanchored to the bead, and hawving both
left and right cord angles in the range from 17° to
27° with respect to the equatorial plane of the tire.

"Sidewall" means that portion of a tire between
the tread and the bead.

"Tread" means that portion of a tire that comes
into contact with the road when the tire is normally
inflated and under normal load. '

"Tread widtﬁ“ means the arc length of the tread
surface in the axial direction, that is, in a plane
passing through the axis of rotation of the tire.

"Section width" means the maximum linear distance
parallel to the axis of the tire and between the
exterior of its sidewalls when and after it has been
inflated at normal pressure for 24 hours, but
unloaded, excluding elevations of the sidewalls due to
labeling, decoration or protective bands.

"Section height" means the radial distance from
the nominal rim diameter to the outer diameter of the
tire at its equatorial plane.



through its tread provides traction and contains the fluid that sustains

t he vehicle | oad. "Equatorial plane" (EP) neans the plane perpendicular to
the tire's axis of rotation and passing through the center of its tread.
"Cor.d" refers to the strands reinforcing the plies in the tire. "Cord
angl e" means the angle, left or right in a plan view of the tire, forned by
a cord with respect to the equatorial plane.. "Ply" neans a | ayer of
rubber-coated parallel cords. "Bead" nmeans that part of the tire conprising
an annul ar tensile nmenber wapped Ry-ply cords and shaped, with or i
wi t hout other reinforcenment el enents such as flippers, chippers, apexes,
toe guards and chafers, to fit the design rim "Radial-ply tire" neans a
belted or circunferentially-restricted pneumatic tire in which

"Aspect ratio" of the tire means the ratio of its
section height to its section width, multiplied by
100% for expression as a percentage.

"Inflection point" means a point in a curved path
at which its direction of curvature changes, that is,
the center of curvature shifts from one side of the
path to the.other. An example of an inflection point
is the center of the letter "S",

"Tnnerliner" means the layer or layers of
elastomer or other material that form the inside
surface of a tubeless tire and that contain the
inflating fluid within the tire. '

"Footprint" means the contact patch or area of
contact of the tire tread with a flat surface at zero
speed and under normal load and pressure or under
specified load, pressure and speed conditions.

The modern radial-ply pneumatic tire is designed
under standards promulgated by any of several
organizations, including The Tire and Rim Association,
Inc., The ﬁuropean Tyre & Rim Technical Organisation
and the Japan Automobile Tire Manufactures
Association. Under the standards of these and other
organizations, which are quite similar, when a tire of
a given size is being designed, it is designed to be
mounted on a "design rim", which is a rim having a
specified configuration and width. The "design rim
width" is the specific commercially available rim
width assigned to each tire size and typically is
between 70 and 75% of the specific tire’s section
width. The "tire design load" is the base or
reference load assigned to a tire at a specific
inflation pressure and service condition;. other load-
pressure relationships applicable to the tire are
based upon that base or reference load. The terms
"normal inflation pressure" and "normal load" as used



the ply cords which extend frombead to bead are laid at cord angl es

between [err] and [err] with respect to the equatori al

pl ane of the tire.

"Rim means a support for-a tire or atire and tube assenbly upon which.the

tire beads are seated.
tread, undertread, and sidewall rubber over the plies,

belt structure,

I ncl udi ng the beads. "Belt structure" neans at |east two | ayers or

parall e

bead, and-having both left and rig
[err] with respect to the equatorial plane of the tire. "Sidewal "

cords,

"Carcass" neans the tire structure apart fromthe
but

plies

of

woven or unwoven, underlying the tread, unanchored to the

neans

cord angles in the range fromJ[err] to

that portiom of- a tire between the tread and the bead. "Tread" neans that
portion of a tire that cones into contact with the road when the tire is

normal ly inflated and under normal |oad. "Tread,w dth" . neans the arc |en
of the tread suf9<Sc8 f'#] ‘g:gvﬁjr {w"‘f
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inflation pressure and load assigned by the
appropriate standards organization for the service
condition for the tire.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-section view of the illustrated

embodiment of the tire.
Fig. 2 is an elevated partial view of the belt

- area of the tire.

Fig. 3 is an enlarged cross-section view of a
portion of the belt area of the tire.

Fig. 4 illustrates the overlap splice area of the
overlay strip.

DETAILED DESCRIPTION OF THE INVENTION

Cord/rubber composite reinforcement strips are
provided in the belt edge area of medium truck tires.
The reinforcement strips reduce belt edge strain
levels by restricting circumferential growth in the
shoulder region of the tire or by distributing the
belt edge stresses over a greater area.

The belt edge reinforcement strip is a
cord/rubber composite material wherein the cord
reinforcement is steel wire, aramid, nylon, polyester
or polyalkylene. In the preferred embodiment, nylon.
cord is used.

Specifically, in the illustrated embodiment, the
overlay strip comprises 840/2 nylon 6.6 cords that
have an untreated gage of 0.56mm, and a composite gage
of 0.80mm (0.l2mm rubber added to each side of the
overlay fabric). '

The cords in the reinforcement strip are oriented
at from 0° to 55° relative to the equatorial plane of

SSt¥ a pl ane

gth



passi ng through the axis of rotation of the tire. "Section w dth" neans the
maxi mum | i near distance parallel to the axis of the tire and between the
exterior of its sidewalls when and after it has been inflated at nornal
pressure for 24 hours, but unloaded, excluding elevations of the sidewalls
due to | abeling, decoration or protective bands. "Section height" neans the
radi al distance fromthe nomnal rimdianeter to the outer dianeter of the

tire at its equatorial plane. -6- "Aspect rati-0" of the tire nmeans the
ratio of its section height to its section width, nmultiplied by 100% f or
expression as a percentage. "Inflectio® point" neans a point in a curved

path at which its direction of curvature changes, that is, the center of
curvature shifts fromone side of the

the tire. In the illustrated embodiment, a 0° to 5°
cord angle is used.

It is believed that tires made with a 0° cord

. angle reinforcement in the overlay strip will
demonstrate improved durabiliﬁy, whereas reinforcement
strips having a 55° cord angle with respect to the
equatorial plane will demonstrate improved handling.

The invention relates generally to a pneumatic
truck tire having a pair of axially spaced annular
beads, a plurality of carcass plies wrapped around
said beads, a plurality of belt plies disposed over
the carcass plies in a crown area of the tire, tread
rubber having a width of 200 to 450mm (8 to 18
inches), preferably 200 to 380mm (8 to 15 inches)
disposed over the belt plies, and sidewalls disposed
between the tread rubber and the beads. The sidewalls
and tread rubber meet at the shoulder of the tire, and
an overlay strip having a width of 25 to 76mm (1 to 3
inches) is disposed over the belt structure in each
shoulder of the tire. The overlay comprises at least
one turn of the cord reinforced overlay strip around
the circumference of the tire. In the illustrated
embodiment, the overlay strip is laid down to have an
overlapped splice of 30mm to 50mm (1.2 to 2 inches).
An illustrated tire of the invention has four belt
plies and the overlay strib is abutted against a ply
edge of a radially outermost top belt ply. The tire
also has a gum rubber wedge disposed between axially
outer belt edges of a second and third belt ply and
the overlay strip overlaps the wedge beyond the edge
of the widest belt ply.

With reference now to Figs. 1 and 2, the tire of
the invention, in the illustrated embodiment, is what
is known as a super single as is described in commonly
assigned co-pending applications 07/384,119 filed July



path to the other. An exanple of an inflection point is the center of the
letter "S". "Innerliner"” nmeans the | ayer or |ayers of elastoner or other
material that formthe inside surface of a tubeless tire and that contain
the irnflating fluid within the tire. "Footprint” means the contact patch or
area of contact of the tire tread with a flat surface at zero speed and
under nornmal | oad and pressure or under specified |oad, pressure and speed
conditions. The nodern radial-ply pneunatic tire is designed under
standards  pronul gated by any of 'several organizations, including The Tire
and R m Associ ation, Inc., The Eurdb@aﬁ Tyre & Ri-m Techni cal Organi sation
and the Japan Autonobile Tire Manufactures Associ ation. Under the standards
of these and ot her organizations, which are quite simlar, when a tire of a
given size is being designed, it is designed to be mounted on a "design

rint, which is a2frn3Bi AR L7IPai 56% fitehMoyareas 3. afB%i dth. The
"design rim incorporated herein by reference. In the tire,

 carcass plies 11 are wrapped around beads 12 and belt
package 18 is disposed over the carcass plies in a
crown area of the tire. Tread 16 is disposed over
belt package 18, and sidewalls 14 are disposed between
tread 16 and bead 12. A tread base 28 may be disposed
between tread 16 and belt package 18. In the
illustrated embodiment, belt package 18 comprises a
radially innermost first belt ply 20 (belt 1) and
adjacent thereto a second belt ply 22 (belt 2), and a
radially outermost top belt ply 26 (belt 4) and an
adjacent radially inward belt ply 24 (belt 2). A gum
rubber wedge 30 is disposed between the outer ply
edges 33 (of belt 3) and 36 (of belt 2). As best
illustrated in Fig. 3, overlay strip 32 'is disposed
over belt 3 and over wedge 30 extending beyond the
outer edge 33 of belt 3 by 25% to 75% of the strip
width. .

The overlay strip comprises a sufficient number
. of layers or turns needed to have a thickness of

fabric which, when abutted against the outer edge 34
of the top belt, has substantially the same radially
outward dimension as the top belt. 1In the illustrated
embodiment, the overlay strip comprises two layers or
turns of the overlay strip. The overlay strip 32 is
about 51mm (2 iﬁches) wide and extends about 15mm (0.6
inch) beyond belt edge 36 of belt 2 (about 20mm (0.9
inch) beyond the edge 33 of belt 3), and onto the
wedge 30. There is an overlap of 40mm in the overlap
splice.

As is illustrated in Fig. 4, the overlay strip is
laid up having an overlap splice. Those skilled in
the art will recognize that in the area of an overlap
splice there are three layers, iliustrated as a, b,



width" is the specific commercially available rimwdth assigned to each
tire size and typically is between 70 and 75% of the specific tire's
section width. The "tire design load" is the base or reference |oad
assigned to atire at a specific inflation pressure and service condition;
ot her | oad- pressure relationships applicable to the tire are based upon
t hat base or reference load. The terns "nornmal inflation pressure" and
“normal |oad" as used -7- herein refer respectively to the specific
design inflation pressure and | oad assi ged by the appropriate standards
organi zation for the service condition gor'the tire. BRI EF DESCRI PTI ON OF
T?EtERAnyGS Fig. 1 is a cross-section view of the illustrated enbodi nent
o] etire. : :

and ¢ in the figure,'of overlay material. The 0°
angled reinforcing cords are illustrated as 38 in the
figure. '

An overlap splice is used to ensure that there
are no gaps to weaken the overlay strip and to ensure
that no air is trapped in the area of the overlay
strip. Trapped air would lead to the possibility of
ply separations. For the same reason, to prevent
trapping of air, it is preferred that the overlay
strip abut the edge of the top belt. Those skilled in
the art will recognize, however, that if means are
provided to prevent trapping of air, overlap of the
top belt with the overlay strip and the use of a butt
splice, would be possible.

' In the illustrated embodiment, which applies to
tires having an aspect ratio less than or equal to 75%
and a tread width in the range from 65% to 80% of the
tire’s section width, a radial tire for use on paved
road surfaces has elastomeric means for imparting a
reverse curvature to the tire’s radial carcass (and
also to its belt structure where the tire has at least
two radial plies with right and left cord angles in
the range'from 65° to 80°).

The reverse curvature is in a region between two
points in the tire profile centered about and on
opposite sides of the equatorial plane of the tire.
The tire carcass ply or plies at the equatorial :plane
have a radial dimension from the tire’s axis of
rotation that is less than the radii at the
aforementioned two points, which are located at
respected maximum radial dimensions of the carcass ply
on opposite sides of the equatorial'plane. The
reverse curvature results in the presence of
inflection points in the region of such curvature.

The inflection points also are equally spaced from the
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Fig. 2 is an elevated partial view of the belt area of the tire. Fig. 3 1is
an enl arged cross-section view of a portion of the belt area of the tire.
Fig. 4 illustrates the overlap splice area of the overlay strip. DETAILED
DESCRI PTI ON OF THE | NVENTI ON Cor d/ rubber conposite reinforcenent strips are

provided in the belt edge area of nmediumtruck tires.

The rei nforcenent

strips reduce belt edge strain levels by restricting circunferential growh

in the shoul der

region of the tire or by distributing the belt edge

stresses over a greater area. The belt edge reinforcenment stripis a
cord/ rubber conposite material wh®kein the cord reinforcenent
nylan, polyester or polyalkylene. In the preferred
enbodi nent, nylon cord is used. Specifically, in the illustrated
enbodi nent, the overlay strip conprises 840/2 nylon 6.6 cords that

W re, aramnd,

equatorial plane. The points of maximum radial

dimension to the carcass pPly or plies are respectively

located axially inwardly of both the lateral edges of
the belt structure and the centers of the annular
tensile members in the beads of the tire when mounted
on its design rim and normally inflated. Dimensions
between the carcass and the belt structure continually

" decrease as a function of axial distance from the

equatorial plane in the region between the two points
in the tire profile.

The illustrated radial-ply pneumatic tire is
configured with one or two "radial" plies as its
carcass; these plies have cord angles respectively
directed left and right at angles in the range from
65° to 80°. This construction is particularly h
suitable for light-truck vehicles and is used with a
belt structure having two or more plies. A wedge of
elastomeric material is used to impart a reverse
curvature to the carcass, the reverse curvature making
the carcass profile concave outwardly in a region
centered about the equatorial plane. The elastomeric
means for causing the reverse curvature can be an
integral part of the tread or undertread material or
can be a suitabie member positioned between the belt
structure and the carcass plies. If an elastomeric
wedge is positioned above the belt structure, the belt
structure also will have a reverse curvature centered
about the equatorial plane.

The combination of the reverse curvature in the
low-profile (75% or less aspect ratio) tire with the
65° to 80° "radial" carcass cords provides the
opportunity to achieve a tire design having reduced
belt-edge and bead-area stresses, uniform growth
characteristics upon inflation, and simplified bead
and lower sidewall construction due to the cord angles

is steel



have an untreated gage .of 0.56mm and a conposite gage of 0.80nmm (0. 12mMm
r ubber added to each side of the overlay fabric). The cords in the
reinforcenent strip are oriented at from[err] to [err] relative to the

equatorial plane of the tire. In the illustrated enbodinent, a [err] to
[err] cord angle is used. It is believed that tires nade with a [err] cord
angle reinforcenent in the overlay strip will denonstrate inproved

durability, whereas reinforcenent strips having a [err] cord angle with

respect to the equatorial plane wll g%goqstrate i nproved handl i ng. The
I nvention relates generally to a pneumatic truck tire having a pair of
axially spaced annul ar beads, a plurality of carcass plies wapped around
sai d beads, a plurality of belt plies disposed over the carcass plies in a

crown area of the tire, tread .
in the carcass plies. A tire of preferred form

according to this aspect of the invention will have
steel cords in its carcass plies, will have steel or
aromatic polyamide (aramid) cord in its belt plies
with cord angles less than or equal to 25°, and will
have an aspect ratio of 65% or less.

The invention, when practiced in its preferred
form, provides a belted "radial-ply" tire which has
"natural shape" in its sidewall regions for whatever
"radial® cord angle is selected for the carcass ply or
plies. However, the tire also has natural shape in
the portion of the radial carcass underlying its belt
structure, but this natural shape is for a cord angle
substantially equivalent to that or those low angles
{in the range from 17° to 27°) used in the belt
structure. Preferably the maximum value of the low
cord angles is the critical angle of 25° rather than
27°.

The reverse curvature occurring between the
spaced points of maximum radial dimension in the
carcass of the radial-ply pneumatic tire is obtained
with a wedge of elastomeric material formed between
‘the tire’s belt structure and carcass plies.
Alternatively, in a preferred tire structure having
two plies of cords at angles in the range from 65° to
80°, the wedge can also be placed above the tire’s
belt structure to impart reverse curvature to both it
and the carcass.

In a specific tire of the invention, for use on
paved surfaces, the tire comprises a carcass having
at least one radial ply, a belt structure radially
outward of and circumferentially surrounding the
carcass to provide circumferential restriction of the
carcass shape and a tire tread having a width in the
range of 65% to 80% of the tires maximum section



rubber having a width of 200 to 450nm (8 to 18 ihches), preferably 200 to

380mm (8 to 15 inches) disposed over the belt plies,

and sidewal | s di sposed

bet ween the tread rubber and the beads. The sidewalls and tread rubber neet
at the shoulder of the tire, and an overlay strip having a width of 25 to
76mm (1 to 3 inches) is disposed over the belt structure in each shoul der
of the tire. The overlay conprises at |east one turn of the cord reinforced
overlay strip around the circunference of the tire.
enbodi nent, the overlay strip is dasd-down to have an overl apped splice of

In the illustrated

30mmto 50mm (1.2 to 2 inches). An illustrated tire of the invention has
four belt plies and the overlay strip is abutted against a ply edge of a

radially outernost top belt ply. The tire also has a gum rubber wedge

di sposed bet V\B%d%}gl algpe Qy;_,grhalgegﬁ é@gg&n&flcaw &%&Qﬂdﬂﬁ h| rd belt ply

and the overlay, stri v e dge of the wi dest belt
ply. Wthreferé’% %ﬁﬁ?sv—‘%&t‘: &gsﬁ%e teregg

imparting a reverse curvature to the rad1al carcass
ply when the carcass is mounted on its design rim and
normally inflated. An overlay strip having a width of
15 to 20% of the tread width is provided on each edge
of the belt structure for belt-edge support. The
tire, when mounted on its design rim without load,
undergoes uniform growth in the radial dimensions as
measured from the tires axis of rotation when its
inflation pressure is increased from atmospheric
pressure to normal pressure. The radial displacement
laterally across the tread surface is uniform within 1
25% of the radial displacement of the tread surface at
the equatorial plane. The reverse curvature is in a
region within 2 points in the tire profile centered
about and on the opposite sides of the equatorial
plane. The respective points are lodated_at maximum
radial dimensions of the carcass ply on the respective
sides of the equatorial plane, and the maximum radial
dimension is respectively axially inward of both the
lateral edges of the belt structure and centers of
annular tensile members located in beads of the tire.
Dimensions between the carcass and the belt structure
continually decrease as a function of axial distance
ffom the equatorial plane in the region between the
two points, the radially innermost ply of the belt
structure having a cord angle in the range of 17° to
27° with respect to the equatorial plane and being in
contact with the radially outer surfaces of the wedge.
The tire has an aspect ratio less than or equal to
75%. . ) '

The invention is further illustrated with
reference to the following .examples.



the invention, in the illustrated enbodinment, is what is known as a super
single as is described in commonly assi gned co-pendi ng applications

07/ 384,119 filed July -9- 24, 1989, and 07/121,569 filed Novenber 16,
1987, incorporated herein by reference. In the tire, carcass plies 11 are
wr apped around beads 12 and belt package 18 is di sposed over the carcass
plies in a crown area of the tire. Tread 16 is disposed over belt package
18, and sidewalls 14 are disposed between tread 16 and bead 12. A tread
base 28 may be di sposed between tread 16 and belt package 18. In the

Il lustrated enbodi nent, belt package IBléohprises a radially innernost
first belt. ply,20 (belt 1) and adjacent thereto a second belt ply 22 (belt
2), and a radially outernost top belt ply 26 (belt 4) and an adj acent

radially inward belt ply 24 (belt 3). A gum
EXAMPLE 1

Over 45 tires (295/75R22.5 G159) featuring either

5 angled nylon BER (belt edge reinforcement) or zero
degree nylon overlays were tested for crown durability
at high load on a 120" smooth wheel. The tires also
underwent a hiéh speed test on a 67" smooth wheel.
The following results were achieved.

10
FAILURE .MILEAGES (*)
120"smooth_wheel CONTROL 15,310F 15,700F | 10,688F
55deg BER | 20,099F 18,095F | 14,992F
15 35deg BER | 18,118F 13,461F
. 45deg BER | 16,804F
65deg BER | 18,357F
Odeg 16,096F
strips
(*) Excluding tires removed due to bead area failures.
20

Hi-speed results for the BER tires were similar to
those of the control. The tread on all tires failed

25 with a heat separation within the ¢/l (centerline)
tread rib. With the tread buffed off, all tires
reached stop/finish with no separations.



rubber wedge 30 is di sposed between the outer ply edges 33 (of belt 3) and
36 (of belt 2). As best illustrated in Fig. 3, overlay strip 32 is disposed
over belt 3 and over wedge 30 extendi ng beyond the outer edge 33 of belt 3
by 25%to 75% of the strip width. The overlay strip conprises a sufficient
nunber of layers or turns needed to have a thickness of fabric which, when
abutted against the outer edge 34 of the top belt, has substantially. the
sanme radially outward dinension as the top belt. In the illustrated

enbodi nent, the overlay strip coopid ses two |ayers or turns of the overlay
strip. The overlay strip 32 is about 51mm (2 inches) w de and ext.ends about
15mm (0.6 i'nch) beyond belt edge 36 of belt 2 (about 20mm (0.9 inch) beyond
the edge 33 of belt 3), and onto the wedge 30. There is an overlap of 40nm
in the overlap splice. As is iIIus%&ﬁ%ﬁ% Ln Fig. 4, the overlay stripis

| ai d up having an overlap splice. Those skilled in _ :

385/65R22.5 159 Retreadabilit

"STANDARD" CONSTRUCTION

REMAINING NSK (mm)
INS CENTER ouT INSPECTION
GR1 GR2 GR3 | GR4 RESULTS
Iw,
1. | 3.5 4.0 45 | 3.0 | siight BES (2mm)
cne side only

2. | 2.0 4.5 4.0 | 1.8 | 6mm BES
3. | 2.0 2.5 2.0 | 2.0 | ok
4. 6.5 5.5 6.0 3.5 | Bkr end lifting
5. | 4.2 4.8 3.5 [ 2.0 | 20om BES )
6. | 6.0 5.5 5.5 | 6.0 | 3-4mm BES
7. | 3.5 4.5 | 4.2 | 1.5 |2mm BES
8. | 5.2 6.2 | 5.8 | 4.2 | 4om EES
s. | 3.0 6.0 | 5.5 | 2.0 | 5-7om BES
10. | 3.5 5.0 5.0 | 3.0 | oK
11. | 4.0 5.0 5.0 | 4.0 | 3-5mm BES
12. | 3.0 3.0 3.5 | 2.0 | 2zm BES

GR1, GR2, GR3, GR4 represent the four grooves on the
tire and the numbers under each is a measurement of
the groove depth in mm. BES refers to belt edge
separation. BKR means breaker.



the art will recognize that in the area of an overlap splice there are
three layers, illustrated as a, b, - 10 - and c in the figure, of
overlay material. The [err] angled reinforcing cords are illustrated as 38
inthe figure. An overlap splice is used to ensure that there are no gaps
to weaken the overlay strip and to ensure that no air is trapped in the
area of the overlay strip. Trapped air would lead to the possibility of ply
separations. For the sane reason, to prevent trapping of air, it is
preferred that the overlay strip abut the edge of the top belt. Those
skilled in the art will recognize, hoWever, that if means are provided to
prevent trapping of air, overlap.-of the top belt with the overlay strip and
the use of a butt splice, would be possible.

385/65R22.5 G159 Retreadability

"BER" CONSTRUCTION

REMAINING NSK (mm)

INS CENTER ouT “TIRE POSITION

GR1 GR2 GR3 GR4 LEFT/RIGHT & AXLE
1. 2.8 2.8 2.8 | 2.5 L 3
2 6.0 5.2 4.5 4.0 L 3
3 5.0 5.2 5.0 4.5 L 3
4 4.2 4.5 4.0 3.0 R 3
5 5.0 5.2 5.0 3.5 R 3
6 4.0 3.8 3.8 3.8 R 3
7 5.2 5.0 4.0 2.5 L 1
8. 5.0 ‘5.0 4.8 4.0 R 1
9: 5.5 5.0 4.0 3.0 R 3
10. NOT MEASURED AD = TREAD PERFORATION
11. | 3.0 4.0 3.0 | sMooTH R 3
12. | 3.5 4.0 4.0 3.5 L 3
13. | 3.0 4.0 4.0 3.0 L 3
14. | 5.5 5.5 4.5 3.5 L 1
15. REGROOVED R 2
16. | 5.0 5.5 5.5 5.0 L .3




In the illustrated enbodi ment, which applies to tires having an aspect
ratio less than or equal to 75%and a tread width in the range from65%to
80% of the tire's section width, a radial tire for use on paved road
surfaces has el astoneric neans for inparting a reverse curvature to the
tire's radial carcass (and also to its belt structure where the tire has at
| east two radial plies with right and left cord angles in the range from
[err] to [err] The reverse curvature is in a region between two points in
the tire profile centered about and on opposite sides of the equatorial

pl ane of the tire. The tire carcass iy or plies at the equatorial plane
have a radial dinension fromthe tire's axis of rotation that is | ess than
the radii at the aforenentioned two points, which are | ocated at respected
maxi mum r adi al di mensi ons of the carcass ply on opposite sides of the
equatorial plane. Theoteyer sesony \BabUaérdceedl ts in the presence of

inflection points in the regi an_élfy SuEN UE MRS Ma8 ion on mileage
performance since no HUBDOMETER
available on trailers.
* All casings OK for retreading (except
the one accidental damage).
Smooth in the table means that no non-
skid was left on the tire (0 groove
depth) .



The inflection points also are equally spaced fromthe equatorial plane.
The points of nmaxi mumradial dinension to the carcass ply or plies are
respectively located axially inwardly of both the |ateral edges of the belt
structure and the centers of the annular tensile menbers in the beads of
the tire when nmounted on its design rimand normally inflated. Dinensions
bet ween the carcass and the belt structure continually decrease as a
function of axial distance fromthe equatorial plane in the region between
the two points in the tire profile. The illustrated radial-ply pneumatic
tire is configured with one or two "radig{". plies as its carcass; these
plies have cord angles respectively directed left and right at angles in
the range from[err] to [err]. This construction is particularly suitable
for light-truck vehicles and is used wth a

Two additional sets of the subject tire have been
visually inspected and buffed for retreading in a
precured process.

ET 31: 12 tires out of "Standard" construction
ET 2::. .16 tires "BER" (belt edge reinforcement)
construction (2 nylon layers)

n
2]

(N

The findings are in line with previous results:
10 no belt edge separation (BES) detected on BER
construction tires.

SET 1: 3 OK for retreading (25%)
SET 2: All tires OK for processing (100%)
15 (1 AD not counted) -

Reduced circumferential tire growth is provided
by the restrictive capability of the cord/rubber belt
edge reinforcing strip. Placement of the reinforcing

20 strip only at the belt edge area of the tire
concentrates growth restriction in the critical region
of the tire crown. The resulting decrease in belt
edge strain levels improves the tires resistance to
developing belt edge separations. Laboratory results

25 on the 120 inch flywheel crown durability test
indicates higher mileage to failure using belt edge
reinforcing strips.

The overlay strip also serves as a marker during
buffing in the retreading operation. When the overlay

30 strip is detected during buffing, the operator is
aware that the belt package is near. This helps )
prevent damage to the edges of the belt package during

~buffing.

Although specific embodinients of the invention

35 have been illustrated and described, those skilled in



belt structure having two or nore plies. A wedge of elastoneric material is
used to inpart a reverse curvature to the carcass, the reverse curvature
maki ng the carcass profile concave outwardly in a region centered about the
equatorial plane. The el astoneric neans for causing the reverse curvature
can be an integral part of the tread or undertread material or can be a

sui tabl e nenber positioned between the belt structure and the carcass
plies. If an‘el astonmeric wedge is positioned above the belt structure, the
belt structure also will have a reverse curvature centered about the
equatorial plane. The conbination of the reverse curvature in the

| ow-profile (75% or | ess aspect ratio) tire with the [err] to [err]

"radi al" carcass cords provides the opportunity to achieve a tire design
havi ng reduced belt-edge and bead-area stresses, uniform growh

characteri stics Upo{hi%&k%&%f&%ﬁk%é L8 HRAde oot hgWes si dewal |
construction due to t %ng eds . . .

variously modified and practiced without departing

from the spirit of the invention. The invention is

limited only by the following claims.



- 12 - in the carcass plies. Atire of preferred formaccording to this
aspect of the i nvygRkhdeiuBbdn Repined steel cords in its carcass plies, wll
have steel or aro (aramd) cord inits belt plies with cord
angl es | ess than gﬂlmnm$m: rl], and wll have an aspect ratio of 65% or
| ess. The invention, ced inits prefer_,_red-for.m;--;..-.--__rq-yi des a
sidepal | regions

belted "radial -ply" tire which has."natural __.s-h'_gge}-',--- A 5

for whatever " rws sel ect eﬁo(s e cake y or plies.

However, the tir s naturar shape in 't RE parfi*on.- =the radi al

carcass underly-ilmﬂm@LI w,!lw"rture,- 2ut- t hi s—aetral shape is for a cord
o

angl e substantial*l yce that or those |low angles (in the range
from[err] to'[err]) used if the belt structure. Preferably the maxi mum
value of the low cord angles is the critical angle of [err] rather than

WHAT IS CLAIMED IS 914404

1. A pneumatic truck tire having a pair of axially
spaced annular beads, a plurality of carcass plies
5 wrapped around said beads, a plurality of belt plies
disposed over said carcass plies in a crown area of
said tire, tread rubber having a width of 200 to 450mm
(8 to 18 inches) disposed over said belt plies, and
sidewalls disposed between said tread rubber and said
10 beads, said sidewalls and tread rubber meeting in
- shoulder areas of said tire, and characterized by an
overlay strip having a width of 25 to 76mm (1 inch to
3 inches) disposed in each shoulder area of said tire.

15 2. The pneumatic tire of c¢laim 1 characterized by
' said overlay comprising a strip of elastomeric
material which has parallel reinforcing cords which
are disposed at 0° to 55° with respect to the
equatorial plane of the tire and comprises two turns
20 of said strips.

3. The pneumatic tire of claim 1 characterized by
said overléy comprising a strip of elastomeric '
material which has parallel reinforcing cords which

25 are disposed at 0° to 5° with respect to the
equatorial plane of the tire and comprises two turns
of said strips.

4, The pneumatic tire of claim 2 characterized by
30 said two turns of overly strip being laid down to have
an overlap splice of 30mm to 50mm.

5. The pneumatic tire of claim 4 characterized by
four belt plies and said overlay strip being abutted
35 against a ply edge of a radially outermost top belt ply.



occurring between the spaced points of maxi num

[err]. The rever g rvature C

radi al di'mension 3¢t he radial - ply pneumatic tire is

obt ai ned vvlthawe | ric material fornmed between the tire's
belt structure and . Alternatively, in=a.preferred tire

structure having two plies of cords at angles in fh& Eange: from[err] to

[err], the wedge—ean—-also be placed above the tir

i mpart reverse cuavature to. both it and the carcass.

the invention, wﬂ mgmﬁtl (Mmrfaces the tire conprises.
havi ng at | east o bel t =t r-ucture radially outWwar
circunferentially surr oundf' ng the carcass to provide circunf erent i al

restriction of the carcass shape and a tire tread having a width in the
range of 65%to 80% of the-tires maxi mum section

6. The pneumatic tire of claim 5 characterized by a.
gum rubber wedge being disposed between axially outer
belt edges of a second and third belt and said overlay

strip overlaps said wedge.

7. The pneumatic tire of claim 6 characterized by a
radially innermost first belt ply being narrower in
width than the next adjacent second belt ply and the
top belt ply and its next adjacent third belt ply are
10 narrower in width than said second belt ply and said
overlay ply extends beyond an edge of said second belt

ply.

8. A radial-ply pneumatic tire for use on paved

15 surfaces, the tire comprising a carcass having at
least one radial ply, a belt structure radially
outward of and circumferentially surrounding the
carcass to provide circumferential restriction of the
carcass shape and a tire tread having a width in the

20 range from 65% to 80% of the tire’s maximum section
width, the tire having an elastomeric wedge radially
interposed between the carcass and the tread for
imparting a reverse curvature to the radial carcass
.ply when the tire is mounted on its design rim and

25 normally inflated and characterized by an overlay
strip having a width of 15% to 20% of the tread width
on each edge of said belt structure for belt edge
support, such that the tire when mounted on its design
‘rim without load undergoes uniform growth in the

30 radial dimensions as measured from the tire’s axis of
rotation of its tread surface when its inflation
pressure is increased from atmospheric pressure to
normal pressure, the radial displacement laterally _
across the tread surface being uniform within plus or

35 minus 25% of the radial displacement of the tread



- 13 - width. The tire has an el astoneric wedge radially interposed
between the carcass and the tread for inparting a reverse curvature to the
radi al carcass ply when the carcass is nmounted on its design rim and
normally inflated. An overlay strip having a width of 15 to 20% of the
tread width is provided on each edge of the belt structure for belt-edge

support. The ti r@.rgmh:m%\t?doni ts design rimw thout |oad, .undergoes.
uniformgrowth in the radial dinmensions as neasured fromthe Lo es -axis, ofw
rotati on when |t Jmmmmu re rs23a ncreased from at rrosphe,_i.c“pr:essure |
to normal pressur "nmmgpl acenent |lateral |y acrdss-the=treag=—"=""
surface i's uni form wit htn '# %*of the radial displacenent of the tread
surface at the equatorial plane. The reverse curvature is in a region

Within 2 points in tsherddd acpewd Iek;aa@&atagrﬁﬂarébogﬁe aitefbe thRvabRARSI te
si des of the equator |e§ngpll aereglt&% LESRactl ve p@%@é sinag:geltal(}%t ed at maxi mum
proflle centered about and on opposite sides of the
equatorial plane, the respective points being located
5 at maximum radial dimensions of the carcass ply on the
respective sides of the equatorial plane, the points
of maximum radial dimension being respectively located
axially inwardly of both the lateral edges of the belt
structure and the centers of annular tensile members
10 located in beads of the tire, dimensions between the
ca:cagsvénd the belt structure continually decreasing
as a function of axial distance from the equatorial
plane in the region between the two points, the
radially innermost ply of the belt structure having a
15 cord angle in the range from 17° to 27° with respect
to the equatorial plane and being in contact with the
radially outer surfaces of the wedge, the tire having
an aspect ratio less than or equal to 75%.

20 S. The pneumatic tire of claim 8 characterized by
said overlay comprising a strip of elastomeric
material which has parallel reinforcing cords which
are disposed at 0° to 5° with respect to the
equatorial plane of the tire and comprises two turns

25 of said strips.

10. The pneumatic tire of claim 9 characterized by
four belt plies and said overlay strip being abutted
against a radially outermost top belt ply.

30
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radi al di mensions of the carcass ply on the respective sides of the
“equatorial plane, and the maxi num radi al dinmension is respectively axially
i nward of both the l|ateral edges of the belt structure and centers of
annul ar tensile nmenbers |ocated in beads of the tire. D nmensions between
the carcass and the belt structure continually decrease as a function of
axi al distance fromthe equatorial plane in the region. betmeenfrh !
points, the radially innermost ply of the belt structyre. having-
angle in'the range of [err] to [err] with respect &0 theaeqmatewlaLfblane
and being in contact with the radially outer surfa esﬂoi-the-wEaﬁe The
tire has an aspect ratio |l ess than or equal to 75%  The invention is

further |IIustrated with reference to the foll ow ng exanpl es. - 14 -
91440A

ABSTRACT
TRUCK TIRE WITH SPLIT OVERLAY

A medium pneumatic truck tire (10), has a belt
" package (18) comrising a plurality of belt plies (20,
22, 24, 26). The tread (16) of the tire is 200 to
380mm wide (8 inches to 15 inches). In the shoulder
10 area (31) of the tire, an overlay strip (32) is
abutted against belt edge (34) of top belt (26) and is
disposed over belt edge (33) of the adjacent belt
{24). The overlay strip (32) is applied in two
layers, and the reinforcing cords (38) therein have an
15 angle of 0° with respect to the equatorial plane of
the tire (10). The overlay strip (32) is about 51mm’~
{2 inches) wide and has an overlap splice of about
40mm (1.5 inches). The overlay strip (32) overlaps
belt edge (36) by 15 to 20mm (0.5 to 0.75 inch).
20
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EXANPLE 1 Over 45 tires (295/75R22.5 G159) featuring either 5 angl ed
nyl“On BER (belt edge reinforcenent) or zero degree nylon overlays were
tesfed for crown durability at high load on a 120" snooth wheel. The tires
al so underwent a hi gh speed test on a 67" snmooth wheel. The foll ow ng
results were achieved. 10 [err] (*) Excluding tires ren‘nv@d-—due -+.0--bead
area failures. 20 Hi -speed resul tFia g BER tires rigig il ar, Q- {hose
of the control. The tread on all iled 25 with_a heat:‘ts»epaj ati onf
within the c/l (centerlif@®) tread rib. Wth the tread bufTed offs=akhk=tilles

reached stop/finish with/no separétg' ons. 3-415 - 16
| 33

] 32
IO

e s

36
| 30

4
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EXAMPLE 2 385/ 65R22.5 G159 Retreadability "STANDARD " CONSTRUCTI ON [err]
[err] represent the four grooves on the tire and the nunbers under each is
a neasurenment of the groove depth in mm BES refers to belt edge
separation. BKR neans breaker. - 16 - 385/ 65R22. 5=G159:- Retreadabﬂhty

"BER' CONSTRUCTI ON [err] - 17 - Notes: * No BEStdetected:*
_ ,x H.h.f,

FIG. 2

20
22-
24

26 N\ 36

18 7 33
30
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* VEry limted information on mleage perfornmance since no- "HUBDOVETER: - h
available on trailers. * All casi ngs OK for retreadi ng (except-the" one g

accidental damage). Snooth in the table neans that no: non- q¥£ﬁﬁﬁﬁ? on
the tire (0 groove depth). - 18 - Two additional sets: of jECt
tire have been visually inspected and buffed for retreading ina precured
process. 5 SET 1: 12 tires out of "Standard" construction SET 2: 16

tires "BER' (belt edge relnforcenent) construction (2 nylon |ayers) The
findings are in line with previous results: 10 no belt edge separation

(BES) detected on BER

ABSTRACT
TRUCK TIRE WITH SPLIT OVERLAY

A medium pneumatic truck tire (10), has a belt
package (18) comrising a plurality of belt plies (20,
22, 24, 26). The tread (16) of the tire is 200 to
380mm wide (8 inches to 15 inches). In the shoulder
— area (31) of the tire, an overlay strip (32) is
' abutted against belt edge (34) of top belt (26) and is
disposed over belt edge (33) of the adjacent belt
(24) . The overlay strip (32) is applied in two
layers, and the re1nforc1ng cords (38) therein have an
angle of 0° with respect to the equatorial plane of
the tire (10). The overlay strip (32) is about Simm’
(2 inches) wide and has an overlap splice of about
40mm (1.5 inches). The ove%lay strip (32) overlaps
belt edge (36) by 15 to 20mm (0.5 to 0.75 inch).

FIG. 1
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construction tires. SET 1: 3 K for retreading (25% SET 2: | All.tfires
. OK:for’ processing (1009 15 (1 AD not counted). Reduced.. - '
circunferential tire growh i.s provided by the restrictive capability o
the cord/ rubber belt edge reinforcing strip. Placenent Qf_t@girgAMﬁggpj
20 strip only at the belt edge area of the tire concentrates. grow h=
restriction in the critical region of e tire crown. The resulting
decrease in belt edge strain levels i oves the tires resistance to
devel opi ng belt edge separations. Laboratory results 25 on the 120 inch
fl ywheel crown durability test indicates higher ml-eage to failure using
belt edge reinforcing strips. The overlay strip also serves as a marker
during buffing in the retreadi ng operation. Wen the overlay 30 stripis
detected during buffing, the operatﬁﬁﬁis aware that the belt package is
near. This helps prevent daggge tolt édges of the belt package during

f
19
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buf fing. Although specific enbodinents of the invention 33j“fﬁé?éfbééﬁfiffﬂ}
ill-ustrated and described, those skilled in -19 - thejiart ‘wi-1recognize;
that the invention may be variously nodified and practicéd_wﬁthgrg At 1007 i
departing fromthe spirit of the invention. The inventiof ¥4 }irrted only" ||
by the follow ng cl ains. CLAIMS 1. - A pneumatic truck tiTe conprising a
pair of axially spaced annul ar beads, a plurality of carcass plies wapped
around said beads, four belt plies disp2fd over said carcass plies in a
crown area of said tire, tread rubber having a width of 200 to 450 nm (8 to
18 inches) disposed over said belt plies, and sidewal|s di sposed between
said tread rubber and said beads, said stdewalls and tread rubber neeting

i n shoul der areas of said

FIG. 2




tirg,. and two turns of an overlay strip having a width of;25 to76 M (‘1 to .
3 |nches) di sposed in each shoulder area of said tire, mherein sdid two - '
turns of overlay strip are laid down to have an overl ap qpllcegga ;ggt@gfo

mm and said overlay strip is abutted against a ply edge of :a:: i
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It is an object of the present invention to ameliorate ope or more disadvantages of
the prior art.

According to one aspect of the invention there is disclosed a pneumatic truck tire
comprising a pair of axially spaced annular beads, a plurality of carcass plies wrapped
around said beads, four belt plies disposed over said carcass plies in a crown area of said
tire, tread rubber having a width of 200 to 450 mm (8 to 18 inches) disposed over said
belt plies, and sidewalls disposed between said tread rubber and said beads, said
sidewalls and tread rubber meeting in shoulder areas of said tire, and two turns of an
overlay strip having a width of 25 to 76 mm (1 to 3 inches) disposed in each shoulder
area of said tire, wherein said two turns of overlay strip are laid down to have an overlap
splice of 30 to 50 mm and said overlay strip is abutted against a ply edge of a radially

o/ outermost top belt ply, and wherein a gum rubber wedge is disposed between axially
outer belt edges of a second and third belt, and said overlay strip overlaps said wedge.

According to another aspect of the invention there is disclosed a radial-ply
pneumatic tire for use on paved surfaces, the tire comprising a carcass having at least
one radial ply, a belt structure comprising four belt plies radially outward of an
circumferentially surrounding the carcass to provide circumferential restriction of the
carcass shape and a tire tread having a width in the range of 65% to 80% of the tire's
maximum section width, the tire having an elastomeric wedge radially interposed
between the carcass and the tread for imparting a reverse curvature to the radial carcass
ply when the tire is mounted on its design rim and normally inflated and characterized by
an overlay strip having a width of 15% to 20% of the tread width on each edge of said
belt structure for belt edge support in which two turns of an overlay strip are laid down
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ply on t he thedsetile;Geatered about and on opposite sides of the equatorial plane, the respective
points being located at maximum radial dimensions of the carcass ply on the respective
sides of. the equatorial plane, the points of maximum radial dimensions being
respecti'\?e—ly located axially inwardly of both the lateral edges of the belt structure and
the centers of annular tensile members located in beads of the tire, dimensions between
the carcass and the belt structure continually decreasing as a function of axial distance
from the equatorial plane in the region between the two points, the radially innermost ply
of the belt structure having a cord angle in the range from 17° to 27° with respect to the
| equatorial plane and being in contact with the radially outer surfaces of the wedge, the
tire having an aspect ratio less than or equal to 75%, and wherein said overlay comprises
a strip of elastomeric material which has parallel reinforcing cords which are disposed at
0° to 55° with respect to the equatorial plane of the tire.

DEFINITIONS

The invention also may be better understood in the context of the following
definitions, which are applicable both to the specification and to the appended claims:

"Pneumatic Tire" means a laminated mechanical device of generally toroidal shape
(usually an open-torus) having beads and a tread and made of rubber, chemicals, fabric
and steel or other materials. When mounted on the wheel of a motor vehicle, the tire
through its tread provides traction and contains the fluid that sustains the vehicle load.

"Equatorial plane" (EP) means the plane perpendicular to the tire's axis of rotation
and passing through the center of its tread. -

"Cord" refers to the strands reinforcing the plies in the tire.
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di sposed at(s[[ 18 1nchesJ glspm])sewI over said %eﬁ lles anrcl sidewalls disposed between said tread
rubber and said beads, said sidewalls and tread rubber meeting in shoulder areas of said
tire, and two turns of an overlay strip having a width of 25 to 76 mm (1 to 3 inches)
disposed in each shoulder area of said tire, wherein said two turns of overlay strip are
laid down to have an overlap splice of 30 to 50 mm and said overlay strip is abutted
against a.ply edge of a radially outermost top belt ply, and wherein a gum rubber wedge
is dispd;ea between axially outer belt edges of a second and third belt, and said overlay
strip overlaps said wedge.

2. The pncumatic tire of claim 1 in which said overlay comprises a strip of
elastomeric material which has parallel reinforcing cords which are disposed at 0° to 55°
with respect to the equatorial plane of the tire.

3. The pneumatic tire of claim 1 in which said overlay comprises a strip of
elastomeric material which has parallel reinforcing cords which are disposed at Q° to 5°
with respect to the equatorial plane of the tire.

4.  The pneumatic tire of claim 1 in which radially innermost first belt ply is narrower

— in width that the next adjacent second belt ply and the top belt ply and its next adjacent
third belt ply are narrower in width than said second belt ply and said overlay strip
extends beyond an edge of said second belt ply.

5. A radial-ply pneumatic tire for use on paved surfaces, the tire comprising a carcass
having at least one radial ply, a belt structure comprising four belt plies radially outward
of an circumferentially surrounding the carcass to provide circumferential restriction of
the carcass shape and a tire tread having a width in the range of 65% to 80% of the tire's
maximum section width, the tire having an elastomeric wedge radially interposed
between the carcass and the tread for imparting a reverse curvature to the radial carcass
ply when the tire is mounted on its design rim and normally inflated and characterized by
an overlay strip having a width of 15% to 20% of the tread width on each edge of said
belt structure for belt edge support in which two turns of an overlay strip are laid down
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on each edge to have an overlay splice of 30 mm to 50 mm and said overlay strip is
abutted against a radially outermost top belt ply and wherein said gum rubber wedge is
disposed between axially outer belt edges of a second and third belt and said overlay
strip overlaps said wedge, such that the tire when mounted on its design rim without load
undergoes uniform growth in the radial dimensions as measured from the tire's axis of
rotation of its tread surface when its inflation pressure is increased from atmospheric
pressure to normal pressure, the radial displacement laterally across the tread surface
being uniform within plus or minus 25% of the radial displacement of the tread surface
at the equatorial plane, the reverse curvature being a region between two points in the
tire profile centered about and on opposite sides of the equatorial plane, the respective
points being located at maximum radial dimensions of the carcass ply on the respective
sides of the equatorial plane, the points of maximum radial dimensions being
respectii;éiy located axially inwardly of both the lateral edges of the belt structure and
the centers of annular tensile members located in beads of the tire, dimensions between
the carcass and the belt structure continually decreasing as a function of axial distance
from the equatorial plane in the region between the two points, the radially innermost ply
of the belt structure having a cord angle in the range from 17 to 27° with respect to the
equatorial plane and being in contact with the radially outer surfaces of the wedge, the
tire having an aspect ratio less than or equal to 75%, and wherein said overlay comprises
a strip of elastomeric material which has parallel reinforcing cords which are disposed at
0° to 55° with respect to the equatorial plane of the tire.

6. The pneumatic tire of claim 5 in which radially innermost first belt ply is narrower
in width than the next adjacent second belt ply and the top belt ply and its next adjacent

~ third belt ply are narrower in width than said second belt ply and said overlay strip
extends beyond an edge of said second belt ply.
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ABSTRACT
TRUCK TIRE WITH SPLIT OVERLAY

A medium pneumatic truck tire (10), has a belt
package (18) comrising a plurality of belt plies (20,
22, 24, 26). The tread {(16) of the tire is 200 to
380mm wide (8 inches to 15 inches). In the shoulder
area (31) of the tire, an overlay strip (32) is
abutted against belt edge (34) of top belt (26) and is
disposed over belt edge (33) of the adjacent belt
(24). The overlay strip (32) is applied in two
layers, and the reinforcing cords (38) therein have an
angle of 0° with respect to the equatorial plane of
the tire (10)., The overlay strip (32) is about 5lmm’
(2 inches) wide and has an overlap splice of about
40mm (1.5 inches). The overlay strip (32) overlaps
belt edge (36) by 15 to 20mm (0.5 to 0.75 inch).



