”EHEUNATIé RADI AL TI RE HAVI NG TWO | NONMETALLI C
“EHl PPERS Background to the Invention The pr esent ThiyShea HaBeen Replaced

relates to radial pneumatic tires and nore specifically a raﬂm llm'rmn C
eat causl

tire having two chippers conprised of nonnetallic reinforce
Typically, radial city bus tires are subjected to high brake
.bead area durability problens. Failure in the bead area is attributed to
the heat conducting properties of the netal cords in the bead area.
Unfortunately, sinple substitution of Tess heat

PNEUMATIC RADIAL TIRE HAVING TWO
NONMETALLIC CHIPPERS

Background of the Invention i
5 The present invention relates to radial pneumatic

tires and more specifically a radial pneumatic tire
having two chippers comprised of nonmetallic
reinforced plies.
Typically, radial city bus tires are subjected to
10 high brake heat causing bead area durability problems.
Failure in the bead area is attributed to the heat
conducting properties of the metal cords in the bead
area. Unfortunately, simple substitution of less heat
conducting materials in place of this metal cord has
15 not been successful because such materials do not
exhibit the high strength properties of metal cords
needed for the bead area. Therefore, there exists a
need for a tire construction which decreases the bead
area durability problems caused by heat and provides
20 sufficient reinforcement in the bead area.

Summary of the Invention
The present invention relates to a pneumatic tire

comprising:
25 : (a) a pair of axially spaced apart beads, each
having a core;

(b) one or more continuous carcass plies
extending between the beads, each carcass ply
comprising steel cords and each carcass ply having a

30 central portion and a lateral edge portion, each
lateral edge portion being folded axially and radially
outward around one of said beads;

{c) a belt structure comprising a plurality of
belt plies reinforced with steel or aramid cords

35 diéposed radially outward of the carcass plies; and

|



conducting materials in place of this metal cord has not been successf

“because such materials do not exhibit the high strength'ﬂﬁ@‘@F ;h“d E
metal cords needed for the bead area. therefore, there ex n‘ _
ed

tire construction which decreases the bead area durabilit

by heat and provides sufficient reinforcenent in the bead area Sunmmary
of the Invention According to one aspect of the invention there is

di scl osed a pneunatic tire having;zl_ a pair of axially spaced apart
beads each having a core; one or nore continuous carcass plies

ext endi ng between the beads, each carcass ply conprising steel cords and
Fafh c?rcgss ply haviBg a central portion and |ateral edge portions, each
ateral edge portion being folded axially and r tmardl around one
of said beads; (d)y BeFirsh ppgt 3P0 39§an’ ?‘pféi"}#l £y ofybelt plies
rei nf or ced W|treas:helaéad)randrmmchcmeiscamm@@edarmtiiﬂyll@ut ward of the

carcass plies; cord reinforced ply having two end points wherein
each chipper extends from a first end point
5 located on the axially outer side of the carcass ply
in a region between the bead heel. and 99 percent of
the radial distance of the carcass ply end from said
bead heel and said first end point of one chipper
located on the axially outer side is located at a
10 different distance, from said bead heel, than the
distance from said bead heel to the first end point of
the other chipper,
each of said chippers extending around the
bead to a second end point located on the axially
15 inner surface of the carcass ply above the bead line
and said second end point of one chipper located on
the axially inner surface is located at a different
' distance above said bead line than the distance above
said bead line to the second end point of the other

20 chipper.

Brief Description of the Drawings
Figure 1 is a radial cross-sectional view of a

- tire according to the present invention.
25 ' '

Detailed Description of the TInvention
The present invention may be better understood in

the context of the following definitions which are
applicable both to the specification and to the
30 appended claims:

"Air-impermeable rubber" means a rubber having an
air-permeability less than 40% the air permeability of
natural rubber. "Air-permeable rubber" means any
rubber that is not air-impermeable. Both air-

35 impermeable and air-permeable rubbers can be
reinforced.

g



=

a first and second chipper which reinforce each bead and each chi pper
conprising a nonnetallic cord reinforced ply having two points,
characterized in that: each chi pper extends froma first end point
| ocated on the axially outer side of the <carcass ply at a radial distance
fromthe bead heel of 35 %to 65 %of the radial distance of the carcass
ply end fromsaid bead heel, said first end point of one chipper to the
bead heel being from40%to 80% pof: the distance fromthe bead heel to the
first end point of the other <chipper; and in that ~ each of said
chi ppers extends around the bead to a second end point |ocated on the
axially inner surface of the carcass ply above the bead |ine, said second
end point of one “chipp%r on the axially inner surface pbeing |ocated at a
di fferent di stanclPEHBE BSIRF BB OMALAE RHYAMERR- dASERte above sai d bead
line to the sBdmwd senknadinthaye témsidiehetraigitpperanging from
about 2.5 to 3.8 GPa and tensile modulus values
ranging from about 50 to 170 Gpa.
"Axial" and "axially" are used herein to refer to
lines or directions that are parallel to the axis of
rotation of the tire.
"Bead" means that part of the tie comprising an
annular tensile member wrapped by ply cords and
shaped.
"Bead line" means the plane perpendigular to the
equatorial plane and passing between the top of each
bead.
"Belt structure" means at least two layers or
plies of parallel cords, woven or unwoven, underlying
the tread, unanchored to the bead, and having both
left and right cord angles in the range from 17
degrees to 27 dégrees with respect to the equatorial
plane of the tire.
"Butyl rubber” means rubber produced by
copolymerizing isobutylene with small amounts of
isoprene. _
"Carbon fiber" is a high tensile fiber made from
isotropic pitch, anisotropic pitch, rayon or
polyacrylonitrile. The carbon fiber may have an
amorphous structure which is resistant to acids and
bages or a polycrystalline structure. Typical tensile
modulus for carbon fibers range from 75 GPa to 650
GPa. Typical tensile strength values range from 1 GPa
to 7 GPa. _
"Halobutyl rubber" means halogenated butyl
rubber, such as with chlorine or bromine.
"Casing" means the tire structure except the
tread.



Brief Description of the Draw ngs Figure 1 is a radial
cross-sectional view of a tire according to the present invention.
Det ai | ed Description of the Invention The present invention may be
better understood in the context of the following definitions which are
applicable both to the specification and to the appended cl ai ns:
"Air-inperneabl e rubber” neans a rubber having an air-perneability |ess
than 40% the air perneability of natural rubber. "Air-pernmeable rubber”
means any rubber that is 'not air-inpernmeable. Both air-inperneable and
ai r- pereabl e rubbers can be reinforced.
- 3-
"Carcass" means the tire structure apart from the
belt structure, tread, undertread, and sidewall rubber
over the plies, but including the beads.
"Circumferential line" means a line tangent to
5 the circle defined by a bead of the tire.
"Cord" means one of the reinforcement strands of
which the plies in the tire are comprised.
"Cord angle', for a cord that crosses the
equatorial plane, means the acute angle, left or right
10 in a plan view of the tire, formed by a cord with
respect to the equatorial plane. If the cord does not
cross the equatorial plane, the "cord angle" means the
acute angle formed by the cord with a circumferential
line (circle) in the ply. The circumferential line
15 passes through the point at which the "cord angle" is
to be measured and is contained in a plane parallel
with the equatorial plane. The "left" or tright"
orientation of a cord not passing through the
equatorial plane is determined by what the orientation
20 would be were the cord to extend across such angle
while remaining in the tire. The "cord angle" is
measured in a cured but uninflated tire.
"Equatorial plane (EP)" means the plane
perpendicular to the tire’s axis of rotation and
25 passing through the center of its tread.
~ "Liner" 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.
30 "Nylon" is a polyamide polymer characterized by
the presence of amide groups -CONH. Representative
examples include nylon-66 and nylon-6. Nylon fibers
generally have tensile strengths ranging from about
0.8 GPa to 1.8 GPa and tensile modulus values ranging
35 from about 10 GPa to 15 GPa.



"Aram d" neans an aromatic polyam de. Aram d fibers generally have tensile
‘strengths ranging fromabout 2.5 to 3.8 GPa and tensil e nodul us val ues
rangi ng fromabout 50 to 170 Gpa. "Axial" and "axially" are used
herein to refer to lines or directions that are parallel to the axis of
rotation of the tire. "Bead" means that part of the tie conprising an
annul ar tensile nmenber wapped by ply cords and shaped. "Bead |ine"
means the pl ane perpendicul ar to. tshe equatorial plane and passi ng between
the top of each bead. - "Belt structure" neans at |east two | ayers or
plies of parallel cords, woven or unwoven, underlying the tread, unanchored
to the bead, and having both |eft and right cord angles in the range from

17 degrees to 27 degr&es,\ydd B?én‘q,gget%et&@i@&u%gﬁéad _plane of the tire.
"Butyl rubber” neans ruﬁ er pronﬂégg b% c pol¥qu5;En tsobutylene_mnth
smal | anount s GPEFEPYSehRYer °f S atﬁ%bg? 21$ AT gl tensile fiber made
fromisotropic pittiplygatent igpk ccqdersrtionypetwierpbidtadfyl onitrile. The
carbon fiber reryiteyEron @raiophaus asti ciibokel idisciidi harednsdtant to aci ds
and bases pr 3.0} Yéfe 3k Alid AcSLSHGLYE GacibY Ph GirebRitillie
acid, naphthenic acid or mixtures thereof. Polyester
fibers generally have tensile strengths ranging from
about 0.8 GPa to 1.8 GPa and tensile strength values
ranging from about 10 GPa to 15 GPa.
L0 "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
15 through its tread provides traction and contains the
fluid that sustains the vehicle load.
"Radial® and "radially" are used to mean
directions radially toward or away from the axis of
rotation of the tire.
20 "Rayon" is a semicrystalline fiber composed of
regenerated cellulose including regenerated cellulose
in which substituents have replaced not more than 15%
of the hydrogens of the hydroxyl groups. Rayon fibers
generally have tensile strengths ranging from about
25 0.5 GPa to 1.6 GPa and tensile modulus values ranging
from about 30 GPa to 60 GPa.
"Sidewall" means that portion of a tire between
the tread and the bead.
"Tread" means a molded rubber component which
30 when bonded to a tire casing, includes that portion of
the tire that comes into contact with the road when
the tire is normally inflated and under normal load.
In Fig. 1, there is illustrated a pheumatic tire
10 constructed in accordance with the present
35 invention. The tire 10 has a pair of axially-spaced
apart annular tensile members or beads 12. The beads



modul us for carbon fibers range from75 GPa to 650 GPa. Typical tensile

*strength values range froml GPa to 7 GPa. "Hal obutyl rubber" neans
hal ogenat ed butyl rubber, such as with chlorine or brom ne. " Casi ng"
means the tire structure except the tread.

-4- "Carcass" neans the tire structure apart fromthe

belt structure, tread, undertread, and sidewal |l rubber over the plies,
but including the beads. "Circunferential |line" neans a line
tangent to 5 the circle defined®by a bead of the tire. " Cord"
means one of the reinforcenent strands of which the plies in the tire
are conpri sed. "Cord angle", for a cord that crosses the

are shown as wire filaments arranged in a hexagonal
cross-section but this not believed to be essential to
the invention and the beads could have been circular
or of other well known cross-sections or could be
manufactured of cables or other materials.

A circumferentially extending radially
superimposed carcass ply 20 extends continuously
between the beads 12. Each carcass ply has a central
portion 22 disposed between the beads. Lateral edge
portion 24 of the carcass ply is folded axially and
radially outward around the respective beads. The
lateral edge portion 24, also known as the carcass ply
turn-up may extend anywhere from the point after which
it is folded axially and radially outward around the
bead 12 to a point ending at the belt structure 46.
Steel is the preferred reinforcement for the carcass
ply. The cords of the carcass ply are oriented at
angles between 65° and 90° with respect to the
equatorial plane (EP) of the tire. It is contemplated
herein that more than one carcass ply such as two may
be used. Preferably, the cords in the carcass ply 20
are oriented at 80° to 90° and if a second carcass ply
is used, they are alsc oriented at 80° to 90°.

A liner 26 is disposed radially inwardly of the
carcass ply 20. The edges 28 of the liner are
disposed radially inwardly of the beads 12. The liner
26 is made of an air-impermeable material which offers
high resistance to air permeation and can withstand
levels of flexing in the sidewall area. The preferred
material is a halobutyl rubber. Halobutyl rubber,
whether chlorobutyl or bromobutyl, has proven to be
more air-impermeable than natural or styrene butadiene
rubber. ' .

An apex 30 may be disposed between each bead 12
in the central portion 22 and the lateral edge portion
24 of the carcass ply 20. The apex 30 preferably is



equatorlal pl ane, neans the acute angle, left or right 10 in a plan view
of the tire, formed by a cord with respect to the equatorial plane. If
the cord does not cross the equatorial plane, the "cord angle" neans

t he acute angle fornmed by the cord with a circunferenti al l'ine
(circle) in the ply. The circunferential line 15 passes through the point
at which the "cord angle" is to be neasured and is contained in a

pl ane parall el with the equatocrial plane. The "left" or "right"
orientation of a cord not passing through the equatorial plane is
determ ned by what the orientation 20 would be were the cord to extend
across such angle while remaining in the tire. The "cord angle" is

measured in auﬁyéf&&ugdtaydnaga,}a%g bE'# resilient matediayatofd al plane (EP)”
nmeans the pl ane g?p cu he tire gxls of rotatlon and 25

passi ng t hr ou§fit® ¥ éeﬁ’f Frﬂ%‘}"t‘f”éa‘éf’mp°nent o th§eans the |ayer
or layers of ekrzessmseatothe carcasishply ramder and athbhe f@ﬂm’ﬁ he inside surface

of a tubebeﬁ&:ﬂlbpermd bhat Thenimdx) all 66 griokiass myiffnesd Wit hin
the tire. apd st Méy Lﬁ%gﬁe,gk R«ﬁr&e@slpodrmer Afiakacisf i zed by

t he presence £9r0, epr esent at | exanpl es incl.ude
nyl on- 66 and ﬁﬁl%‘ﬁi%° ’tﬁ%ef'lmml iz We?rﬁrlé $8FeF ensil e strengt hs
rangi ng from abberal Stlfﬁ)leGSGF!a nequirei. GPa and tensile nodul us val ues
ranging 35 frommopheukdt&Pax i@ 16 d#P&he present invention is

characterized by having a first 32 and second 34
chipper. Each chipper 32, 34 is a nomnmetallic cord
reinforced ply which "insulates" the bead area from
the high heat environment in which the tire is used.
Representative of the nonmetallic materials include
aramid, carbon fibers, nylon, polyester and rayon.

For the purpdses of the present invention, any
nonmetallic cord material which has less heat
conducting properties than steel but sufficient
strength to be used in a chipper may be used.
Preferably, the cord material is aramid or nylon. The
most preferred chippers 32, 34 are made of aramid
strands of aramid denier cord twisted together to form
a single cord. The nonmetallic cord is arranged in a
density (end count) equal to about 5 to about 50 cords
per inch. Preferably, the cord is arranged in a
density (end count) equal to about 15 to 20 cords per
inch. The cord angle of the chippers may range from
about 19° to about 40° with respect to the
circumferential line. Preferably, the cord angle of
the cords in the chippers range from 20° to 35°. The
cords of the first and second chippers are oriented in
opposite manners with respect to the circumferential
line of the tire. The first 32 and second 34 chippers
are adjacent to the carcass ply 22 which goes around
the bead 12 innermost to the bead 12. The first
chipper extends from a first end point located on the
axially outer surface of the carcass ply 22 such as
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- 5- "Ply", unless otherw se specified, neans a

*conti nuous | ayer of rubber-coated parallel cords. : "Pol yester" is
a condensation polynmer that is derived froma diol and a dicarboxylic
acid wherein at 5 least 90% of the dicarboxylic acid is terephthalic
acid, naphthenic acid or m xtures thereof. Polyester fibers generally
have tensile strengths ranging from about 0.8 GPa to 1.8 GPa and
tensile strength val ues ranging-f rom about 10 GPa to 15 GPa. 10
“Pneumatic tire" means a | am nated mechani cal devi ce of generally
toroi dal shape (usually an open- torus) having beads and a tread and
made of rubber, chem cals, fabric and steel or other materials. Wen

mount Sd on the i‘ﬂ@f‘éatg_& gk or vehecle, chbﬁ‘péﬁ B8 dntikhesugh its tread
provi des tractlon daﬁ nog(% nfgthegp?ven tgieubgadt 2?’{* s.%'it,atgsathe vehicl e

| oad. are di rections
radial |y towar da%?alémynﬁerroﬂp’éﬁew&xf-@‘bfend P°1nrtot%f ](?r‘faB‘Fd tHe tire.

the axially inner surface of the carcass ply 22 as

5 indicated by "B". The end point "A" is located on a
radius R, which is between the bead heel and 99% of
the radius R, to the carcass ply end 36, both radii
being struck from the heel of the bead portion, as
indicated by point "C". Preferably, the first end

10 point "A" of first chipper 32 is located on a radius
R, which is from 25 to 80% of the radius R, to the
carcass ply end 36. A particularly preferred
percentage is from 35% to 65%. End point "B" is
located above the bead line "BL", Preferably, the

15 second end point of each chipper terminates below or
does not extend beyond the ply ending 36. Similar to
the first chipper 32, the second chipper 34 extends
from a first end point located on the axially outer
side of the carcass ply 22 as indicated by end point

20 npr", The second chipper 34 continues around the bead
12, to an axially inner position from end point "D"
located above the bead line "BL" in the axially inner
surface of the carcass 22 as indicated by end point
WE". The end- point "D" is located on a radius R,

25 which is between the bead heel and 99% of the radius
R, to the carcass ply end 36, both radii being struck
from "C". Whereas both ends A and D must fall within
the region from the bead heel and the above percentage
of the radius R,, each first end point A, D should be

30 a different distance from the bead heel C. Stated
another way, the end points A, D of the two chippers
32 and 34 are staggered in their distance from the
bead heel C. As shown in Fig. 1, it is preferred, but
not required that the first end point A of the inner

35 chipper be longer from the bead heel point C than the
first end point D of the outer chipper 34 from point



20 - "Rayon" is a semcrystalline fiber conposed of regener at ed

“cel lul ose including regenerated cellul ose I n which substituents have
repl aced not nore than 15% of the hydrogens of the hydroxyl groups.
Rayon fi bers general ly have tensile strengths ranging from about 25
0.5 GPa to 1.6 GPa and tensile nodul us val ues rangi ng from about 30
GPa to 60 GPa. " Sidewal |" means that portion of a tire between
the tread and the bead. . g Iread" nmeans a nol ded rubber conponent
whi ch 30 when bonded to a tire casing, includes that portion of t he

“tire that cones into contact with the road when the tire is normally
i nfl ated and under nornmal | oad. In Fig. 1, there is illustrated

pneumatic tire, onstructed in accordance wi e,.present 35
invention. The tl?%erl(f% MR pRi TS efrgx B ?‘eresma{ r%i'aé& agart annul ar

t ensi | e menberteoFhippeFs cigsesthio Hdigghead. outer chipper is
- 6- chipper that is on the opposite side of the bead from

the inner chipper. From the bead heel C, the distance
to the first end point D of the shorter chipper should
be from about 40% to about 80% of the distance from
the bead heel C to the first end point A of the longer
chipper. Preferably, the percentage ranges from about
50 to about 70 percent. The second end points B and E
of chippers 32 and 34 should be at a different
distance above the bead line. As shown in Fig. 1, it
is preferred but not required that the second end
point E of the outer chipper 34 be a greater distance
above the bead line than the distance between the
second end point B of the inner chipper 32 and the
bead line. From the bead line, the distance to the
second end point B of the shorter chipper 32 should be
from about 40 to about 80 percent of the distance from
"the bead line to the second end point of the longer
chipper. Preferably, the percentage ranges from about
50 to about 70.

An essential aspect of the present invention is a
tire having a first and second chipper as described
above. If a tire has been constructed having such
first-and second chippers, it is contemplated herein
that supplemental reinforcement or heat shielding
devices may be used, such as additional chippers or
flippers.

The flipper 38 may be a reinforced ply or gum
strip which locks the beads 12 to the apex 30 and
provide rigidity to the lower bead and sidewall area.
The flipper 38 can be reinforced with a cord material
like that used for the chippers 32, 34 or a square
woven material can instead be used. The reinforcement
may be made of aramid, rayon, nylon and polyester or
other such reinforcing materials. The use of a



are shown as wre filaments arranged in a hexagonal cross-section but this
‘not believed to be essential to the invention and the beads coul d have been
circular or of other well known cross-sections or could be manufactured of
cables or other materials. A circunferentially extending radially
superi nposed carcass ply 20 extends continuously between the beads 12. Each
carcass ply has a central portion 22 di sposed between the beads. Lateral
edge portion 24 of the carcass ply #& folded axially and radially outward
around the respective beads. The lateral edge portion 24, also known as the
carcass ply turn-up may extend anywhere fromthe point after which it is
folded axially and radially outward around the bead 12 to a point ending at
the belt struct fidépds: 38t &elndtsbehtevetetebecdetcedsafrgr ceneattiay t he carcass

ply. The cords Qhethﬁr&@ﬁﬁ@ss 1R YnéfRePE R Rilb&Hin@RE! &S gamt ween 65[err]
and 90[err] wth, E?Q%%s&? ?gﬂyatorlal pl ane (EP) of the tire. It is
h

contenpl at ed herel at nore ON&" car cass ply such as two nay be used.

Preferably, the cord®S AU RhaEgF 4k dspfgrmed af earp upEpinfersedgo[err] to
90[err] and 5f guwekamatiedaic&bs Ipdad mseaiedLhe heireaand alispoged ent ed at 80
to QOL errL bétgédiﬂlthigﬁllln%rdiaémgﬁEQhé Qgﬂlabéf/s i3gvias 4 ngié thfe Cﬁrczssdpl Y
20. The edges 2§ I e di spos I wardly of the beads
12. The li ner lf)st tr?a 4€%§n€%l Q@ f?rea%? exéh:"tnéés al>"Whi ch offers hi gh

resistance to aP?l’bterrﬁEéT]rJd'n%ﬁYﬂa{daﬁnmlﬁétl&n%F one of the beads

12 to a second edge 44 disposed axially outwardly of

10 the beads.

A belt structure 46 comprises a plurality of belt
plies of the type well known in the art. The belt
structure 46 is disposed radially outwardly of the
carcass ply 20. Each of the belt plies is generally

15 of the same construction. The belt plies are
preferably reinforced with cords made of steel. The
cord angle for the cords in the belt range from 16° to
28°. Preferably, the cord angle ranges from about 18°
to 20°.

20 The sidewalls 48 of the tire 10 include outer
elastomeric portions that extend radially inwardly
from the belt structure 46 and the tread 50 to the
bead portions of the tire. The sidewall is generally
unreinforced{and is manufactured of a rubber designed

25 to ;esist chemical reactions to oxygen, ozone and
sunlight and must be resilient and flexible to
withstand the flexing of the tire under normal
operating conditions. The tread 50 is made of an
abrasion-resistant rubber designed to provide good

30 wear and traction properties throughout the life of
the tire. The tread is preferably grooved and formed
with a tread design directed to optimizing traction
and wear. .

A tread skirt 52 is disposed between the lateral

35 edges of the tread 50 and the sidewall 48. The tread



| evel s of flexing in the sidewall area. The preferred material is a
‘hal obutyl rubber. Hal obutyl rubber, whether chlorobutyl or bronobutyl, has
proven to be nore air-inperneable than natural or styrene butadi ene rubber.
An apex 30 may be di sposed between each bead 12 in the central portion 22
and the | ateral edge portion 24 of the carcass ply 20. The apex 30
preferably is - 7-- unreinforced and is
made of a resilient material. It acts as a stress transition conponent to
di sperse the stresses at the carcasd-ply ends and at the end of each
chi pper 32, 34. The apex al so provides stiffness and stability in the |ower
sidewal | area. Apexes can be made of stiffer material if a higher degree of
| ateral stiffness is required.

skirt is reinforced and is made of a rubber deS1gn to

withstand a high degree of scuffing and flexing.

The present invention can best be understood by

review of the following claims.



.The Qpneur'ratic tire 10 of the present invention is characterized by having a
first 32 and second 34 chi pper. Each chipper 32, 34 is an r‘r’ﬁq‘&km‘“’c’“&q{‘eﬁa‘“ed

reinforced ply which "insul ates" the bead area fromthe hig

environment in which the tire is used. Representative of thejj ﬁﬁl}ll“ﬂl“lm “
materials include aram d, carbon fibers, nylon, polyester an .

t he purposes of the present invention, any nonnetallic cord material which
has | ess heat conducting properties.t;dan.steel but sufficient strength to
be used in a chipper may be used. Preferably, the cord material is aramd
or nylon. Théeé nost preferred chippers 32, 34 are nmade of aramid strands of
aram d denier cord twi sted together to forma single cord. The nonnetallic
cord is arranged |} ens, (gnd count) equal to about 5 to about 50
cords per inch. P%nggbﬁ%ﬁ%ﬁef%ord is arranged in a density (end count)
equal to about 15 to 20 cords per inch. The cord angle of the chippers may
range from about 19[enfr] t? pabauwitiéOtine khaesqestizéd dyhe circunferential
line. Preferably, the corda3ngi a0k $Hex30its dacthazht Phalss, range from
20[err] to 35ger rgacthg lcnrgsc(g) ol he first and second chippers "are oriented
in opposite mAnners W th respect 'to the circunferential line of the tire.
The first 32 and second 34Pdhi PFers Ba%e SePbiEwIUSt GRYRES RiCsss ply 22

whi ch goes ar ouncextieadbendetReemtde Nostdst, oeddre cheeakslply The first chi pper

extends from a fidouoresthgoatsél |2eak afhaOBatN&adthdd IpiyOoRdBngsyr face of the
carcass ply 22 Sngﬁtggl'portion and lateral edge portion, each lateral
10 edge portions being folded axially and radially

outwardly around one of said beads;

(c) a belt structure comprising a plurality
of belt plies reinforced with steel or aramid cords
disposed radially outward of the carcass plies;

15 (d) a first and second chipper which
reinforce each bead and each chipper comprises a
nonmetallic cord reinforced ply having two points,

each chipper extends from a first end
point located on the axially outer side of the carcass

20 ply in a region between the bead heel and 99% of the
radial distance of the carcass ply end from said bead
heel and said first end point of one chipper located
on the axially outer side is located at a different
distance from said bead heel than the distance from

25 said bead heel to the first end of the other chipper,

each of said chippers extending around
the bead to a second end point located on the axially
inner surface of the carcass ply above the bead line
and said second end point of one chipper on the

30 axially inner surface is located at a different
distance above said bead line than the distance above
said bead line to the second end point of the other
chipper. '

35 2. The pneumatic tire of claim 1 characterized
in that the distance from said second end point of

iy

*
L
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"A" |l ocated on the axially inner surface of the carcass ,
indicated by "B'. The end point "A" is |located on a ra I
which is between the bead heel and 99% of the radius Rerr] to the
carcass ply end 36, both radii being struck fromthe heel of the bead
portion, as i ndi cat ed by poi nt i‘.;C'_._ Preferably, the first end 10

point "A" of first chipper 32 is located on a radius .~ Rerr] which is
from25 to 80% of the radius R2 to the carcass ply end 36. A
particularly preferred percentage is from35%to 65% End point "B" is
| ocat ed above the bead line "BL". Preferably, the 15 second end point of
each chi pper ter fRHhteZshefGRPEF to the hrad hife df EF 8o 8%e ply ending
36. Simlar to of thehdistanse Ehinpprbe B4 flwee Jocbhe sHroppesnd3d4 ext ends

point of said second chipper.

above the bead line "BL" to an axially inner position flﬂlmr

_indi cat eld by "A". The first chipper 32 continues arounqlhigﬂget%ea% 12 }od
' Eriﬁimm

5 3. The pneumatic tire of claim 1 characterized
in that the cord angle of said first and second
chipper ranges from 19° to 40° with respect to the
circumferential line of the tire.

10 4. The pneumatic tire of claim 1 characterized
in that said nonmetallic cord is selected from the
group consisting of aramid, carbon fiber, nylon,
polyester and rayon.

15 5. The pneumatic tire of claim 1 characterized
in that each said chipper extends from a first end
point located on the axially outer side of the carcass
ply at a radial distance from the bead heel of about
25% to 80% of the radial distance of the carcass ply

20 end from said bead heel.

6. The pneumatic tire of claim 1 characterized
in that said first end point of the inner chipper is a
longer distance from the bead heel than the distahce
25 between the first end point of the outer chipper to
the bead heel.

7. The pneumatic tire of claim 1 characterized
in that the distance from the said first end point of
30 one chipper to the bead heel is from 40% to 80% of the
distance from the bead heel to the first end point of
the outer chipper.

8. The pneumatic tire of claim 1 characterized

35 in that the cord angle for the cords in the belt
structure range from 16° to 28°.

AR
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froma first end point located on the axially outer side of the

* carcass ply 22 as indicated by end point 20 "D'. The second chipper 34
continues around the bead 12, to an axially inner position from end
point "D’ | ocat ed above the bead line "BL" in the axially inner
surface of the carcass 22 as indicated by end point "E". The end point
"D'" is located on a radius R3 25 which is between the bead heel and 99% of
t he radius R2 to the carcass plyend 36, both radii being struck
from"C'. Wiereas both ends A and D nust fall within . the region from

t he bead heel and the above percentage of the radius R err], each first
end point A D should be 30 a different distance fromthe bead heel C

St at ed anot her way, the end points A D of the two chippers 32
and 34 are staggered in their distance fromthe bead heel C. As shown
inFig. 1, it is pref@-redhepppeumaticpire gfueiadd tneharpreesi%e8t end poi nt
A of the inner 35in tdhtppes SIseorhcbmg:érpcBinmrmfl“@dheampm poi nt C than the

first end point Dé&¥mihB€edWe@bw LB edhihgOm poi nt

-9- 5
10. The pneumatic tire of claim 1 characterized
in that the cord angle of said first and second
chipper ranges from 20° to 35° with respect to the
circumferential line of the tire.
10

11. The pneumatic tire of claim 4 characterized
in that said nonmetallic cord is aramid.

12. The pneumatic tire of claim 4 characterized
- 15 in that said nonmetallic cord is nylon.

vy



,C. Inner chipper, as referred to herein, relates to the gﬂé er closest to
the bead. Quter chipper is the chipper that is on the opp < Bieen Béplictie
bead fromthe inner chipper. Fromthe bead heel C, the dia
first end point D of the shorter chipper should be froma ut
80% of the distance fromthe bead heel Cto the first end point A of the
| onger chipper. Preferably, the percentage ranges from about 50 to about 70
percent. The second end points B and E of chippers 32 and 34 should be at a
di fferent distance abové the bead line. As shown in Fig. 1, it is preferred
but not required that the second end point E of the outer chipper 34 be a
greater distance above the bead |ine than the di stance between the second
end point B of the inner chipper 32 and the bead Iine. Fromthe bead |ine,
the distance to the seco 0 f horter chipper 32 should be
from about 40 to about 8 sEiteh R bad flacll I%e fromthe bead line to the
second end point of the Ionger chlpper Preferably t he percent age ranges
from about 50 to about BENE RE HAVINGS WOt of t he present
invention is a tire having @mﬁMﬁﬁﬁm@@dﬁﬁ@@Qﬂﬂ chi pper as described above.
If a tire has been constructed having such first and second chippers, it is
contenpl ated herein that supplenental reinforcenent or heat shielding
devi ces may be used, such as additional chippers or
The present invention relates to a pneumatic tire
characterized by two chippers which reinforce each

bead and each chipper comprises a nonmetallic cord

reinforced ply.



flippers. °~ The flipper 38 may be a reinforced ply or gu tri mhlch -
A79cks the beads 12 to the apex 30 and provide rigidity to Kh i aSBeaﬁqumd
~and sidewal|l area. The flipper 38 can be reinforced with a b

i ke that used for the chippers 32, 34 or a square woven § H’I

i nstead be used. The reinforcenent may be made of aram d, ayon, nyl on a
pol yester or other such reinforcing natsrlals The use of a

- 10 - flipper 38 is not bel Ped to be necessary to practice
the invention. Ijn the preferred enbod¥nent, a gum strip is used as a
flipper. —Teg hafer 40 is formed of an unreinforced, ;g 5
gum | ocated in tlhe bead area of thg tir&ang—diLsposed bet ween the

| iner 26 and theg chippers 32, 34. The
| _

46

QL




n@%}? ANEET

first edge 42 of the gumchafer 40 extends from a Jwg\
~outward in axially of one of the beads 12 to a seg edge

di sposed axially outwardly of 10 the beads. el { BLIANC1997e .
conprises a plurality of belt plies of the type welll - knhowh in fhe 3
The bel t structure 46 is disposed radially outwardly of the
carcass ply 20. Each of the belt plies is generally 15 of the sane
construction. The belt plies are preferably reinforced with cords
made of steel. The cord angle for the cords in the belt range from
16[err] to 28[err]. Preferably, the cord angle ranges from about
18[err] to 20[err]. 20 The sideyal | s 48 of the tire 10 include
out er el astonmeric portions that extend radially inwardly fromthe
belt structure 46 and the tread 50 to the bead portions of the tire.
The sidewal | is generally PNEUMATE RADICITIRE HAVINGUWWC ured of a rubber
desi gned 25 to resist chem cal reactions to oxygen, ozone and

sunlight and nust be resilient aANONMEYARLEC{GHIPPERSA t hstand the fl exing

of the tire under nornal operating conditions. The tread 50 is nade of
an abr asi on-resi stant rubber designed to provide good 30 wear and
traction pré&.sr]f%g t hroughout the life of the tire. The tread is
preferably grooved and forned with a tread design directed to
optim zi ng tractj},gn sengn.d wegr.. 1 A tread ﬁki rt, 52 i s di sposed
between the | atefaf BF55eRadgoeR6#Ot HEBFELEF50 BT At &i'déwal | 48. The
tread characterized by two chippers which reinforce each

bead and each chipper comprises a nonmetallic cord
N reinforced ply.

Figure 1



skirt is rei-nforced and is made of a rubber design to wi N8, DKL e 1.
~degree of scuffing and fl exing. The present inventi ﬁﬁ’iﬁ%@ﬁ%@"w

.
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CLAI Ms: 1. A pneumatic tire having: a pair of axtalty--spaced---
“apart beads each having a core; one or nore conti n{JoMEgHHEEEST PHEES
ext endi ng between the beads, each carcass ply conprising steel’cthEB

each carcass ply having a central portion and |lateral edg D%%Ff%oﬂsrwea@h"
| at eral edge portion being fol ded axial-lty- and radi al ly outwardry—
of sai d beads; a belt structure conprising a plurality of belt plies
reinforced with steel or aramd cords disposed radially outward of the
carcass plies; a first and second chi pper which reinforce each bead
and each chi pper conprising a nonnetallic cord reinforced ply having two
points, characterized in that: each chipper extends froma first end
poi nt | ocated on the axiaILﬁ outer side of the carcass ply at a radi al

di stance fromthe bead hHESEUMABK: BAIJAICTIRBHAVNGIWES di stance of the
carcass ply end fromsaid bead _heel. said first end point of one chipper to

the bead heel being from 409 NONMET ALLIG CHIPPERY:e from t he bead heel to

the first end point of the other

Back d to the Inventi

The present invention relates to radial pneumatic tires and more specifically a radial
pneumatic tire having two chippers comprised of nonmetallic reinforced plies.

Typically, radial city bus tires are subjected to high brake heat causing bead area
durability problems. Failure in the bead area is attributed to the heat conducting properties
of the metal cords in the bead area. Unfortunately, simple substitution of less heat
conducting materials in place of this metal cord has not been successful because such
materials do not exhibit the high strength prope'rties of metal cords needed for the bead
area. therefore, there exists a need for a tire cénstruction which decreases the bead area

durability problems caused by heat and providés sufficient reinforcement in the bead area.

Summary of the Invention

According to one aspect of the invention there is disclosed a pneumatic tire having:

a pair of axially spaced apart beads each having a core;

one or more continuous carcass plies extending between the beads, each carcass ply
comprising steel cords and each carcass ply having a central portion and lateral edge
portions, each lateral edge portion being folded axially and radially outwardly around one
of said beads; |

a belt structure comprising a plurality of belt plies reinforced with steel or aramid

cords disposed radially outward of the carcass plies;



chi pper; and in that each of said chippers extends g the bead="
to a second end point |ocated on the axially inner surf 2&§#gf %ﬂrﬁﬁﬁ? i
ply above the bead line, said second end point of one Ep qn1 FEB 1 g
axially inner surface being |located at a different di stan gyesard:- ead
line than the distance above said bead32ine to the second end poi nt of the '
ot her chi pper. 2. The pneunatic tire of claim1l characterized in that
the distance fromsaid second end point of said first chipper to the bead
line is fromfaBoendsegond dﬁlppetrewhicls ranfoecefaaombea‘tbandmalj chipper camptisngecond
end point of said second chippe

- 13- mpnmetajliecord daiwfarced Plb’rl‘@VtS% t¥o108ts, chiaeacteeized iy®@t:i n that the cord

angle of said first and
g each chipper extends from a first end point located on the axially outer side of the

carcass ply at a radial distance from the bead heel of 35% to 65% of the radial distance of
the carcass ply end from said bead heel, said first end point of one chipper to the bead heel
being from 40% to 80% of the distance from the bead heel to the first end point of the other
chipper; and in that

each of said chippers extends around the bead to a second end point located on the
axially inner surface of the carcass ply above the bead line, said second end point of one
chipper on the axially inner surface being located at a different distance above said bead

line than the distance above said bead line to the second end point of the other chipper.

Brief Descripti f win:

]
Figure 1 is a radial cross-sectional view of a tire according to the present invention.

etai scripti the In

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

" Air-impermeable rubber" means a rubber having an air-permeability less than 40%
the air permeability of natural rubber. "Air-permeable rubber" means any rubber that is

not air-impermeable. Both air-impermeable and air-permeable rubbers can be reinforced.



'second chipper ranges from19[err] to 40[err] with resped REPLA@QME’\TSHEET L

circunferential line of the tire. 4. The pneunatic tjjre of claim1
characterized in that said nonnetallic cord is selected [fpem-1hk. Eﬂﬁ)lﬁm _____ ,r
consisting of aram d, carbon fiber, nylon, polyester and 'rayen ——The_ !

pneumatic tire of claim1 characterizedt3n that said first end poi nt of the
I nner chipper is a longer distance fromthe bead heel than the distance
between the first end point of the outer chipper to the bead heel. 6.

The pneumatic tire of claim1 characterized in that the cord angle for the
cords InCtLr)ﬁMSbelt structure range from1l6[err] to 28[err].

1. A pneumatic tire having:

a pair of axially spaced apart beads each having a core;

one or more continuous carcass plies extending between the beads, each carcass ply
comprising steel cords and each carcass ply having a central portion and lateral edge
portions, each lateral edge portion being folded axially and radially outwardly around one
of said beads;

a belt structure comprising a plurality of belt plies reinforced with steel or aramid
cords disposed radially outward of the carcass plies;

a first and second chipper which reinforce each bead and each chipper comprising a
nonmetallic cord reinforced ply having two points, characterized in that:

each chipper extends from a first end point located on the axially outer side of the
carcass ply at a radial distané:e from the bead heel of 35% to 65% of the radial distance of
the carcass ply end from said bead heel, said first end point of one chipper to the bead heel
being from 40% to 80% of the distance from the bead heel to the first end point of the other
chipper; and in that

each of said chippers extends around the bead to a second end point located on the
axially inner surface of the carcass ply above the bead line, said second end point of one
chipper on the axially inner surface being located at a different distance above said bead

line than the distance above said bead line to the second end point of the other chipper.
2.  The pneumatic tire of claim 1 characterized in that the distance from said second end

point of said first chipper to the bead line is from 40% to 80% of the distance from the

bead line to the second end point of said second chipper.

L



9... The pneumatic tire of claim1l characterized i n traEERe=seToNt

end poi nt .of each chi pper term nates below the ply e d’ﬁﬁbi-ACi-?éﬂ--@TSHEﬂT E
10. The pneumatic tire of claim11 characterized in that th l
angle of said first and second chi pper ranges from 2 I[ @rr“] emi- ”
with respect to the circunferenti@-line of the tire—1I0 ' '
11. The pneunatic tire of claim4 characterized In that said

nonmetal lic cord is aramd. 12. The pneurmatic tire of claim4

char act eg | zeghd pneunhdicttiidlof SRifl 1NDaRietized i GAf Gheicdrd¥Agd® of said first and

second chipper ranges from 199 to 400 with respect to the circumferential line of the tire.

4.  The pneumatic tire of claim 1 characterized in that said nonmetallic cord is selected

from the group consisting of aramid, carbon fiber, nylon, polyester and rayon.

5.  The pneumatic tire of claim 1 characterized in that said first end point of the inner
chipper is a longer distance from the bead heel than the distance between the first end point

of the outer chipper to the bead heel.

6. The pneumatic tire of claim 1 characterized in that the cord angle for the cords in the

belt structure range from 16° to 280°.
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