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Abstract of the Disclosure
BELT OVERLAY STRUCTURE FOR PNEUMATIC TIRES

A radial ply pneumatic tire (10) has an overlay
structure (19) disposed radially outwardly of the belt
reinforcing structure (l4). The overlay structure (19)
comprises side by side cables of 420/2 nylon having a

cable twist of not greater than seven turns per inch.
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BhL T OVERLA 'K FOR PNEUMATI [ LTRE

C

The present invention relates generally to pneumatic
tires and more specifically to tires having a textile
reinforced overlay structure located radially outwardly of a

belt reinforcing structure.

Improved durability and handling characteristics of
high performance pneumatic tires may be attained by
providing such tires with an overlay structure of nylon
cables located between the belt structure and the tread
structure. However, this solution is costly and adds
undesirable weight and thickness to the tire. It has now
been discovered that surprisingly the durability of a tire
may be improve by using weaker cables in the overlay
structure, at a comparatively lower cost and reduced welght

and thickness over prior art overlay structures.

Various aspects of the present invention are as
follows:

A pneumatic tire comprising a radial ply carcass, a
belt reinforcing structure disposed radially outwardly of
sald carcass and an overlay structure disposed radially
outwardly of the belt reinforcing structure and wrapped
circumferentially thereabout, the overlay structure having
an axial width that is at least equal to that of the belt
reinforcing structure, said overlay structure comprising
cables arranged side by side and disposed at 0° to 5° with
respect to the equatorial plane of the tire, each of said
cables consisting of two yarns of nylon filaments with said
yarns being twisted together with one another, each of said
yarns having a denier of 420, and each said cable having a

cable twist of not greater than 7 turns per inch.



1e A= s 1N G WL €7 i BRI D H GO bl e 44 24 LA AL 42 o 3221450 H ST (o RO RS 43 O e RS A e e o T L L T L T A B L L L L L N L R P RN R Pr R I L FTR T AT L PR PP P Sy PRSI TR Y TP TN TP T P .

CA 02010346 1999-03-03

....la....

A pneumatic tire comprising a radial ply carcass, a
belt reinforcing structure disposed radially outwardly of
O said carcass and an overlay structure disposed radially
outwardly of the belt reinforcing structure, the overlay
structure having an axial width that is at least equal to
that of the belt reinforcing structure, the overlay
structure comprising a single continuous ribbon helically
10 wound about the belt reinforcing structure, said ribbon
comprising cables embedded in an elastomeric material, said
cables being arranged side by side and extending
longitudinally of the ribbon, said ribbon and cables being
disposed at 0° to 5° with respect to the equatorial plane of
15 the tire, each of said cables consisting of two varns of
nylon filaments with said yarns being twisted together with
one another, each of said yvarns having a denier of 420, and

each said cable having a cable twist of not greater than 7

turns per inch.
20

A pneumatic tire comprising a radial ply carcass, a
belt reinforcing structure disposed radially outwardly of
sald carcass and an overlay structure disposed radially
outwardly of the belt reinforcing structure, the overlay
25 structure having an axial width that is at least equal to
that of the belt reinforcing structure, the overlay
structure comprising a single continuous ribbon helically
wound about the belt reinforcing structure with adjacent
turns of the ribbon being in an overlapping relationship,
30 said ribbon comprising cables embedded in an elastomeric
material, said cables being arranged side by side and
extending longitudinally of the ribbon, said ribbon and

cables being disposed at 0° to 5° with respect to the
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equatorial plane of the tire, each of said cables consisting
of two yarns of nylon filaments with said yarns being

twisted together with one another, each of said yarns having
a denier of 420, and each said cable having a cable twist of

not greater than 7 turns per inch.

A pneumatic tire comprising a radial ply carcass, a
belt reinforcing structure disposed radiallv outwardly of
said carcass and an overlay structure disposed radially
outwardly of the belt reinforcing structure, the overlay
structure having an axial width that is at least equal to
that of the belt reinforcing structure, the overlay
structure comprising a single continuous ribbon helically
wound about the belt reinforcing structure with adjacent
turns of the ribbon being in an overlapping relationship,
sald overlay structure comprising a center portion and a
palr of axially outer portions with the width of the overlap
of adjacent turns of said ribbon being greater in the
axlially outer portions than in the center portion, said
ribbon comprising cables embedded in an elastomeric
material, said cables being arranged side by side and
extending longitudinally of the ribbon, said ribbon and
cables being disposed at 0° to 5° with respect to the
equatorial plane of the tire, each of said cables consisting
of two yarns of nylon filaments with said yarns being
twisted together with one another, each of said yarns having
a denlier of 420, and each said cable having a cable twist of

not greater than 7 turns per 5 inch.

A pneumatic tire comprising a radial ply carcass, a

belt reinforcing structure disposed radiallv outwardly of
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sald carcass and an overlay structure disposed radially
outwardly of the belt reinforcing structure, the overlay
structure having an axial width that is at least equal to
that of the belt reinforcing structure, the overlay
structure comprising a single continuous ribbon helically
wound about the belt reinforcing structure with adjacent
turns of the ribbon being in an abutting relationship, in a
center portion of the overlay structure and adjacent turns
of the ribbon being in overlapping relationship in a pair of
axlally outer portions of the overlay structure, said ribbon
comprising cables embedded in an elastomeric material, said
cables being arranged side by side and extending
longitudinally of the ribbon, said ribbon and cables being
disposed at 0° to 5° with respect to the equatorial plane of
the tire, each of said cables consisting of two yarns of
nylon filaments with said yvarns being twisted together with
one another, each of said yarns having a denier of 420, and
each sailid cable having a cable twist of not greater than 7

turns per inch.

A pneumatic tire comprising a radial ply carcass of
side by side cables comprising a material selected from the
group consisting of polyester and rayon, a belt reinforcing
structure disposed radially outwardly of said carcass and
comprising side by side steel cables, and an overlay
structure disposed radially outwardly of the belt
reinforcing structure, the overlay structure having an axial
width that 1s at least equal to that of the belt reinforcing
structure, the overlay structure comprising a single
continuous ribbon helically wound about the belt reinforcing

structure with adjacent turns of the ribbon being in an
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overlapping relationship, said overlay structure comprising
a center portion and a palr of axially outer portions with
the width of the overlay of adjacent turns of said ribbon
being greater in the axially outer portions than in the
center portion, salid ribbon comprising cables embedded in an
elastomeric material, said cables being arranged side by
side and extending longitudinally of the ribbon, said ribbon
and cables being disposed at 0° to 5° with respect to the
equatorial plane of the tire, each of said cables consisting
of two yarns of nylon 6,6 filaments with said yarns being
twisted together with one another, each of said yarns having
a denier of 420, and each sailid cable having a cable twist of

not greater than 7 turns per inch.

Various advantages and features of the invention will
be apparent in the following description and claims,
considered together with the drawings forming an integral

part of the specification and in which:

Fig. 1 1s a cross-sectional view of a tire according to
one aspect of the invention taken in a plane that includes

the axis of rotation of the tire;

Fig. 2 1s a diagrammatic view of a portion of a ribbon

used in the practice of another aspect of the invention; and
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Fig. 3 is a partial cross sectional view of a tire
according to another aspect of the invention.

With reference to Fig. 1, a pneumatic tire 10
according to the invention has a radial ply carcass
comprising at least one carcass ply 11 of side by side
cables which is anchored about a pair of substantially
inextensible annular beads 12,13. The cables of the
carcass ply are oriented at 65° to 90° with respect to
the equatorial plane EP of the tire. The equatorial
plane EP is a plane which is perpendicular to the axis

of rotation of the tire and is disposed midway between
the sidewalls of the tire.

A belt reinforcing structure 14 is disposed
radially outwardly of the carcass 1l. As used herein
and in the claims, '"radially' refers to directions
perpendicular to the axis of rotation of a tire and
"axially" refers to directions parallel to the axis of
rotation of the tire. The belt structure 14 comprises
at least two belt plies 15,16 of side-by-side metallic
or textile cables disposed at angles of about 15° to
about 35° with respect to the equatorial plane EP of
the tire.

An overlay structure 19 is disposed radially
outwardly of the belt reinforcing structure 14 and is
A tread 22 of an
elastomeric compound is disposed radially outwardly of
the overlay structure 19. Preferably, the overlay
structure 19 extends axially outwardly of the lateral
edges 17,18 of the widest belt ply 15. 1In the
embodiment illustrated in Fig. 1, the overlay structure
comprises a sheet of an elastomer having side by side
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nylon cables embedded therein with the sheet having an
axial width which is greater than the distance between
the lateral edges 17,18 of the widest belt ply 15 of
the belt reinforcing structure l4. In the example
shown in Fig. 1, there are two wraps 20,21 of the
overlay ply around the belt structure. The overlay ply
is usually applied to the unvulcanized tire as an
annular layer, or layers, with the two end portions of
the ply slightly overlapping to form a splice.

The overlay structure 19 comprises nylon cables
arranged side by side and disposed at 0° to 5° with
respect to the equatorial plane EP of the tire, each of
said cables consisting of two yarns of nylon filaments
with said yarns being twisted together with one
another, each of said yarns having a denier of 420 (466
decitex) and each said cable having a cable twist of
not greater than seven turns per inch. Preferably, the
nylon is a type 6,6 nylon. Preferably, each cable of
the overlay structure 19 has a twist structure of 6X6.
As used herein and in the claims a twist structure of
"6X6" is understood to mean a structure having a yarn
twist of 6 turns per inch and a cable twist of 6 turns
per inch. Preferably, each cable of the overlay
structure has an elongation at break of 1542 to 207 as
determined by ASTM D885. Most preferably, each cable
of the overlay structure has an elongation of about /%
when subjected to a load of & pounds (2.7 kg) as
determined by ASTM D885.

However, problems with the overlay structures of
the type illustrated in Fig. 1 have been recognized in
the tire art. For example, the area of splice overlap
in the overlay structure can cause problems with tire
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uniformity in that it provides an unbalanced portion of
the tire. Furthermore, during manufacture of the tire,

the overlap splice is subjected to stresses that can
cause a deformation of the splice.

As taught in Luxembourg Patent 85,964, one solution
to the problems with overlay structures of the type
shown in Fig. 1 is to have the overlay structure
comprise a ribbon of cable reinforced elastomeric

10 material which is helically wound around the belt

structure in a series of at least two helical
convolutions.

With reference to Fig. 2 a ribbon 24 useful in

15 practicing a second embodiment of the present invention
comprises an elastomeric material having nylon cables
25 arranged side by side and extending longitudinally
of the ribbon. The ribbon has a width 27, preferably
in the range of 10 to 40 mm, and a thickness 26,

20 preferably in the range of 0.4 to 1.2 mm. The cables
25 in the ribbon 24 are identical to those described
above for the embodiment illustrated in Fig. 1.

An overlay structure according to an alternate

25 embodiment of the present invention comprises a single
continuous ribbon of the type described above helically
wound about the belt reinforcing structure. Adjacent
turns of the ribbon about the belt structure may be
axially spaced apart from one another, or in abutting

30 relationship with one another, or in overlapping
relationship with one another, or even in a variety of
relationships within the same overlay structure.
Preferably, adjacent turns of the ribbon are in an
overlapping relationship as taught in commonly owned

35 United States Patent 4,869,307.
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An example of the preferred embodiment of the
invention is illustrated in Fig. 3. 1In the preferred
embodiment, the tire 30 comprises a carcass ply 31 of
side-by-side polyester or rayon cables. A belt
reinforcing structure 32 comprising two belt plies
33,34 of steel cables is disposed radially outwardly of
the carcass ply. The overlay structure 36 is disposed
radially outwardly of the belt structure 32, and a
tread 42 is disposed radially outwardly of the overlay
structure. The lateral edges 38,39 of the overlay

structure are disposed axially outwardly of the lateral
edges 40,41 of the widest belt ply.

The overlay structure 36 comprises a single
continuous ribbon 37 helically wound about the belt
reinforcing structure 32 with adjacent turns of the
ribbon in an overlapping relationship such that the
ribbon and nylon cables embedded therein are disposed
at 0° to 5° with respect to the equatorial plane EP of
the tire. In a most preferred embodiment, the overlay
structure comprises a center portion and a pair of
axially outer portions with the width of the overlap of
adjacent turns of the ribbon being greater in the
axially outer portions than the width of the overlap in
the center portion. If desired, the width of the
overlap increases gradually as shown at C in the center
portion B in a middle portion and A at an edge portion.
For example, in the center portion, the overlap should
be in the range of 07 to 757 preferably 507 to 707 of
the width of the ribbon, in a middle portion, the
overlap B should be 07 to 857 of the width of the
ribbon, and at an axially outer portion, the overlap C
should be 507 to 957 preferably 807 to 957 of the width
of the ribbon. If the machinery employed in
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manufacturing the tire is very accurately controlled,
the adjacent turn of the ribbon in a central portion of
the overlay structure (that is near the equatorial
plane EP) may be in abutting relationship while the

5 adjacent turns of the ribbon in the axially outer
portions of the overlay structure are overlapped about

807 to 957 of the width of the ribbon.

Tires have been manufactured according to the most

10 preferred embodiment wherein the carcass ply comprised
polyester fabric, the belt plies comprised 2X3.0 high
tensile steel cables and the ribbon 37 of the overlay
structure was 25 mm wide, .022" (.6 mm) thick, and
contained 30-34 nylon cables of the type already

15 described herein.

While certain representative embodiments and
details have been shown for the purpose of illustrating
the invention, it will be apparent to those skilled in

20 the art that various changes and modifications may be
made therein without departing from the spirit or scope

of the invention.
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CLAIMS:

1. A pneumatic tire comprising a radial ply
carcass, a belt reinforcing structure disposed radially
outwardly of said carcass and an overlay structure
disposed radially outwardly of the belt reinforcing
structure and wrapped circumferentially thereabout, the
overlay structure having an axial width that is at
least equal to that of the belt reinforcing structure,
said overlay structure comprising cables arranged side
by side and disposed at 0° to 5° with respect to the
equatorial plane of the tire, each of said cables
consisting of two yarns of nylon filaments with said
varns being twisted together'with one another, each of
said yarns having a denier of 420, and each said cable
having a cable twist of not greater than / turns per
inch.

2. A pneumatic tire according to claim 1 wherein
each said cable of the overlay structure has a twist

structure of 6X6.

3. A pneumatic tire according to claim 1 wherein
each said cable of the overlay structure has an
elongation at break of 157 to 207 as determined by ASTM

D885.

4. A pneumatic tire according to claim 2 wherein
each said cable of the overlay structure has an
elongation at break of 157 to 207 as determined by ASTM

D885.
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3. A pneumatic tire according to any one of
claims 1 to 4 wherein each said cable of the overlay
structure has an elongation of about 77 when subjected
to a load of 6 pounds as determined by ASTM D885.

6. A pneumatic tire comprising a radial ply
carcass, a belt reinforcing structure disposed radially
outwardly of said carcass and an overlay structure
disposed radially outwardly of the belt reinforcing
structure, the overlay structure having an axial width
that is at least equal to that of the belt reinforcing

structure, the overlay structure comprising a single
continuous ribbon helically wound about the belt

reinforcing structure, said ribbon comprising cables
embedded in an elastomeric material, said cables being
arranged side by side and extending longitudinally of
the ribbon, said ribbon and cables being disposed at 0°
to 5° with respect to the equatorial plane of the tire,
each of said cables consisting of two yarns of nylon
filaments with said yarns being twisted together with
one another, each of said yarns having a denier of 420,
and each said cable having a cable twist of not greater
than 7 turns per inch.

7. A pneumatic tire according to claim 6 wherein
each said cable of the overlay structure has a twist
structure of 6X6.

8. A pneumatic tire according to claim 6 wherein
each said cable of the overlay structure has an
elongation at break of 157 to 207 as determined by ASTM
D885.
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9. A pneumatic tire according to claim 7 wherein
each said cable of the overlay structure has a twist
structure of 6X6.

10, A pneumatic tire according to any one of
claims 6 to 9 wherein each said cable of the overlay
structure has an elongation of about 77 when subjected
to a load of 6 pounds as determined by ASTM D885.

11. A pneumatic tire comprising a radial ply
carcass, a belt reinforcing structure disposed radially
outwardly of said carcass and an overlay structure
disposed radially outwardly of the belt reinforcing
structure, the overlay structure having an axial width
that is at least equal to that of the belt reinforcing
structure, the overlay structure comprising a single
continuous ribbon helically wound about the belt
reinforcing structure with adjacent turns of the ribbon
being in an overlapping relationship, said ribbon
comprising cables embedded in an elastomeric material,
said cables being arranged side by side and extending
longitudinally of the ribbon, said ribbon and cables
being disposed at 0° to 5° with respect to the
equatorial plane of the tire, each of said cables
consisting of two yarns of nylon filaments with said

o
p—

yarns being twisted together with one another, each of

said yvarns having a denier of 420, and each said cable
having a cable twist of not greater than / turns per

inch.

12. A pneumatic tire according to claim 1l wherein
each said cable of the overlay structure has a twist

structure of 6X6.
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13. A pneumatic tire according to claim 11 wherein
each said cable of the overlay structure has an

elongation at break of 157 to 207 as determined-by ASTM
D885.

14. A pneumatic tire according to claim 12 wherein
each said cable of the overlay structure has an

elongation at break of 157 to 207 as determined by ASTM
D885.

15. A pneumatic tire according to any one of
claims 11 to 14 wherein each said cable of the overlay
structure has an elongation of about 77 when subjected
to a load of 6 pounds as determined by ASTM D885.

16. A pneumatic tire comprising a radial ply
carcass, a belt reinforcing structure disposed radially
outwardly of said carcass and an overlay structure
disposed radially outwardly of the belt reinforcing
structure, the overlay structure having an axial width
that is at least equal to that of the belt reinforcing
structure, the overlay structure comprising a single
continuous ribbon helically wound about the belt
reinforcing structure with adjacent turns of the ribbon
being in an overlapping relationship, said overlay
structure comprising a center portion and a pair of
axially outer portions with the width of the overlap of
adjacent turns of said ribbon being greater in the
axially outer portions than in the center portion, said
ribbon comprising cables embedded in an elastomeric
material, said cables being arranged side by side and
extending longitudinally of the ribbon, said ribbon and
cables being disposed at 0° to 5° with respect to the
equatorial plane of the tire, each of said cables
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consisting of two yarns of nylon filaments with said
yarns being twisted together with one another, each of
said yarns having a denier of 420, and each said cable

having a cable twist of not greater than 7 turns per
inch.

- 17. A pneumatic tire according to claim 16 wherein
each said cable of the overlay structure has a twist
structure of 6X6.

18. A pneumatic tire according to claim 16 wherein
each said cable of the overlay structure has an

elongation at break of 157 to 207 as determined by ASTM
D885.

19. A pneumatic tire according to claim 17 wherein
each said cable of the overlay structure has an

elongation at break of 157 to 207 as determined by ASTM
D885.

20. A pneumatic tire according to any one of
claims 16 to 19 wherein each said cable of the overlay
structure has an elongation of about 77 when subjected
to a load of 6 pounds as determined by ASTM D885.

21. A pneumatic tire comprising a radial ply
carcass, a belt reinforcing structure disposed radially
outwardly of said carcass and an overlay structure
disposed radially outwardly of the belt reinforcing
structure, the overléy structure having an axial width
that is at least equal to that of the belt reinforcing
structure, the overlay structure comprising a single
continuous ribbon helically wound about the belt
reinforcing structure with adjacent turns of the ribbon
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being in an abutting relationship in a center portion
of the overlay structure and adjacent turns of the
ribbon being in overlapping relationship in a pair of
axially outer portions of the overlay structure, said
ribbon comprising cables embedded in an elastomeric
material, said cables being arranged side by side and
extending longitudinally of the ribbon, said ribbon and
cables being disposed at 0° to 5° with respect to the
equatorial plane of the tire, each of said cables
consisting of two yarns of nylon filaments with said
yvarns being twisted together with one another, each of
the yarns having a denier of 420, and each said cable
having a cable twist of not greater than / turns per
inch.

22. A pneumatic tire according to claim 21 wherein
each said cable of the overlay structure has a twist
structure of 6X6.

23. A pneumatic tire according to claim 21 wherein
each said cable of the overlay structure has an
elongation at break of 157 to 207 as determined by ASTM
D835.

24, A pneumatic tire according to claim 22 wherein

each said cable of the overlay structure has an
elongation at break of 157 to 207 as determined by ASTM

D885.

25. A pneumatic tire according to any one of
claims 21 to 24 wherein each said cable of the overlay
structure has an elongation of about 77 when subjected
to a load of 6 pounds as determined by ASTM D335.
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26, A pneumatic tire comprising a radial ply
carcass of side by side cables comprising a material
selected from the group consisting of polyester and
rayon, a belt reinforcing structure disposed radially
outwardly of said carcass and comprising side by side
steel cables, and an overlay structure disposed
radially outwardly of the belt reinforcing structure,
the overlay structure having an axial width that is at
least equal to that of the belt reinforcing structure,
the overlay structure comprising a single continuous
ribbon helically wound about the belt reinforcing
structure with adjacent turns of the ribbon being in an
overlapping relationship, said overlay structure
comprising a center portion and a pair of axially outer
portions with the width of the overlay of adjacent
turns of said ribbon being greater in the axially outer
portions than in the center portion, said ribbon
comprising cables embedded in an elastomeric material,

‘said cables being arranged side by side and extending

longitudinally of the ribbon, said ribbon and cables
being disposed at 0° to 5° with respect to the
equatorial plane of the tire, each of said cables
consisting of two yarns of nylon 6,6 filaments with
said yarns being twisted together with one another,
each of said yarns having a denier of 420, and each
said cable having a cable twist of not greater than /
turns per inch.

27. A pneumatic tire according to claim 26 wherein
each said cable of the overlay structure has a twist
structure of 6X6.

28. A pneumatic tire according to claim 26 wherein
each said cable of the overlay structure has an
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elongation at break of 157 to 207Z as determined by ASTM
D885.

29. A pneumatic tire according to claim 28 wherein
each said cable of the overlay structure has an
elongation at break of 157 to 207 as determined by ASTM
D885.

30. A pneumatic tire according to any one of
claims 26 to 29 wherein each said cable of the overlay
structure has an elongation of about 77 when subjected
to a load of 6 pounds as determined by ASTM D885.
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