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(54) Title: FARM VEHICLE TYRE

(57) Abstract: A farm vehicle tyre
(1) having a tread (2), which has
a toroidal base surface (3), and a
number of lugs (5), each extending
radially outwards from the base
surface (3) and having a front wall
(6) and a rear wall (7) with respect
to a given rolling direction (8); the
leading edge (11), with respect to
the rolling direction (8), of the
section of each lug (5) along any
plane (12) perpendicular to an axis
(4) of rotation of the tyre is in the
form of an involute curve outward
of the base surface (3).



WO 2006/069999 A1 [N} NDVYH0 T YK Y00 0000 AR

Declarations under Rule 4.17: —  before the expiration of the time limit for amending the
— as to applicant’s entitlement to apply for and be granted a claims and to be republished in the event of receipt of
patent (Rule 4.17(ii)) amendments

— asto the applicant’s entitlement to claim the priority of the

1i lication (Rule 4.17(iii
carlier application (Rule (iii)) For two-letter codes and other abbreviations, refer to the "Guid-

Published: ance Notes on Codes and Abbreviations" appearing at the begin-
—  with international search report ning of each regular issue of the PCT Gazette.



10

15

20

25

WO 2006/069999 PCT/EP2005/057187

FARM VEHICLE TYRE

TECHNICAL FIELD

The present invention relates to a farm vehicle
tyre.

BACKGROUND ART

A farm vehicle tyre has a tread having a toroidal
base surface extending about a central axis of rotation;
and a number of lugs extend radially upwards from the
base surface, and each have a front wall and a rear wall
with respect to a given rolling direction.

Normally, the leading and trailing edges of the
section of each lug with respect to a plane perpendicular
to the axis of rotation are linear and converge outwards,
so that each 1lug has a trapezoidal section with respect
to a plane perpendicular to the axis of rotation.

To improve traction of a farm vehicle tyre on muddy
terrain, Patent Application JP-7032820-A proposes a farm
vehicle tyre in which the leading edge of the section of
each lug in a plane perpendicular to the axis of rotation
is a cycloid.

To improve traction of a farm vehicle tyre on muddy
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terrain, Patent Application EP-0903249-Al1 proposes a farm
vehicle tyre in which the leading edge of the section of
each lug in a plane perpendicular to the axis of rotation
comprises a curved bottom portion and a straight top
portion.

DISCLOSURE OF INVENTION

It is an object of the present invention to provide
a farm vehicle tyre designed for excellent traction, and
which in particular is cheap and easy to produce.

According to the present invention, there is
provided a farm vehicle tyre as claimed in the
accompanying Claims.

BRIEF DESCRIPTION OF THE DRAWINGS

A non-limiting embodiment of the present invention
will be described by way of example with reference to the
accompanying drawings, in which:

Figure 1 shows a schematic front view of a portion
of a farm vehicle tyre in accordance with the present
invention;

Figure 2 shows a schematic side view of part of the
Figure 1 tyre;

Figure 3 shows an enlarged detail of Figure 2.

BEST MODE FOR CARRYING OUT THE INVENTION

Number 1 in Figure 1 indicates as a whole a farm
vehicle tyre comprising a tread 2 having a toroidal base
surface 3 extending about a central axis 4 of rotation. A
number of lugs 5, arranged symmetrically about axis 4 of

rotation, extend radially outwards from base surface 3;
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and each lug 5 extends along a curved line, and has a
front wall 6 and a rear wall 7 with respect to a given
rolling direction 8 of tyre 1.

As shown in Figure 2, in actual use, tyre 1 rotates
about axis 4 of rotation, and rolls on soft ground 9
defining a rolling surface. As tyre 1 rolls along, base
surface 3 contacts ground 9, which is therefore tangent
to base surface 3; whereas lugs 5 sink into ground 9, and
form in ground 9, by compression, holes 10 negatively
reproducing the shape of lugs 5.

ILugs 5 are essential to enable tyre 1 to advance
along ground 9, by the traction of tyre 1 depending
solely on interaction between lugs 5 and ground 9. That
is, the total traction of tyre 1 equals the sum of the
horizontal components (i.e. parallel to ground 9) of the
interaction forces generated between lugs 5 and ground 9.
As shown in Figure 3, each point on the leading edge 11,
with respect to rolling direction 8, of the section of
each lug 5 in any plane 12 (Figure 1) perpendicular to
axis 4 of rotation generates, with respect to ground 9,
an interaction force F directed perpendicularly to
leading edge 11.

Leading edge 11 is in the form of an involute curve
outward of base surface 3 (an involute curve is the locus
of the points for which, at each point on the curve, the
perpendicular to the curve 1is tangent to the Dbase
circle) . Alternatively, only a portion of leading edge 11

may be in the form of an involute curve.
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By shaping leading edge 11 in the form of an
involute curve outward of base surface 3, all the
interaction forces F generated between lug 5 and ground 9
are directed downwards or are horizontal (the horizontal
condition only occurs at the point in which the profile
encounters the rolling surface). In other words, all the
interaction forces F generated between lug 5 and ground 9
have any components perpendicular to ground 9 directed
downwards.

This provides for superior traction of tyre 1, by
maximizing the total traction of tyre 1, while at the
same time eliminating any interaction force F between lug
5 and ground 9 having an upward vertical component (i.e.
perpendicular to ground 9). An interaction force F
between lug 5 and ground 9 having an upward vertical
component 1s particularly damaging, by in no way
contributing to traction, and by lifting and subsequently
detaching part of ground 9, thus reducing the contact
area between lug 5 and ground 9. Conversely, though not
contributing to traction, an interaction force F between
bar 5 and ground 9 having a downward vertical component
is not particularly damaging, by simply compressing and
compacting ground 9.

In a preferred embodiment, the involute curve shape
of leading edge 11 of the section of each lug 5 is formed
outward of base surface 3, assuming base surface 3 is
perfectly cylindrical. Alternatively, the involute curve

shape of leading edge 11 of the section of each lug 5 is
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formed outward of base surface 3, assuming base surface 3
is flattened at a contact area with ground 9.

More generally speaking, leading edge 11 is convex
in shape, so that the perpendicular to leading edge 11 at
each point of leading edge 11 located beneath rolling
surface 9 has a direction in which any component
perpendicular to the rolling surface 1is directed
downwards.

To achieve this effect, the most advantageous shape
of leading edge 11 of the section of each lug 5 along a
plane 12 perpendicular to axis 4 of rotation 1is an
involute curve outward of base surface 3, by eliminating
interaction forces F having upward vertical components,
while at the same time maximizing the overall traction of
tyre 1.

An alternative embodiment, partly impairing leading
edge 11 of the section of each lug 5, is a broken 1line
inscribed in an involute curve outward of base surface 3,
or a broken line comprising a number of segments, each
substantially circumscribing a convex surface of an
involute curve outward of base surface 3. In other words,
leading edge 11 of the section of each lug 5 i1s a broken
line comprising a number of segments, each substantially
inscribed in or circumscribing a convex surface of an
involute curve outward of base surface 3.

The broken-line embodiment is less satisfactory, by
the interaction force F between lug 5 and ground 9 at

times having an upward vertical component.
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CLAIMS

1) A farm vehicle tyre (1) comprising a tread (2),

which has a toroidal base surface (3) extending about a

5 central axis (4) of rotation and tangent, in use, to a
rolling surface, and a number of lugs (5), each extending
radially outwards from the base surface (3) and having a
front wall (6) and a rear wall (7) with respect to a
given rolling direction (8); the tyre (1) being

10 characterized in that the leading edge (11), with respect
to the rolling direction (8), of the section of each 1lug

(5) along any plane (12) perpendicular to the axis (4) of

rotation is convex in shape, so that the perpendicular to
the leading edge (11) at each point of the leading edge
15 (11) located below the rolling surface has a direction in
which any component perpendicular to the rolling surface
is directed downwards.
2) A tyre (1) as claimed in Claim 1, wherein the
leading edge (11), with respect to the rolling direction
20 (8), of the section of each lug (5) along any plane (12)
perpendicular to the axis (4) of rotation is in the shape
of an involute curve outward of the base surface (3).

3) A tyre (1) as claimed in Claim 1, wherein at
least one portion of the leading edge (11), with respect
25 to the rolling direction (8), of the section of each 1lug
(5) along any plane (12) perpendicular to the axis (4) of
rotation is in the shape of an involute curve outward of

the base surface (3).
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4) A tyre (1) as claimed in Claim 2 or 3, wherein
the involute curve is formed outward of the base surface
(3), assuming the base surface (3) is not deformed.

5) A tyre (1) as claimed in Claim 2 or 3, wherein
the involute curve is formed outward of the base surface
(3), assuming the base surface (3) is deformed by being
flattened at a contact area with the rolling surface.

6) A farm vehicle tyre (1) comprising a tread (2),
which has a toroidal base surface (3) extending about a
central axis (4) of rotation and tangent, in use, to a
rolling surface, and a number of lugs (5), each extending
radially outwards from the base surface (3) and having a
front wall (6) and a rear wall (7) with respect to a
given rolling direction (8); the tyre (1) being
characterized in that the leading edge (11), with respect
to the rolling direction (8), of the section of each 1lug
(5) along any plane (12) perpendicular to the axis (4) of
rotation is in the form of a broken 1line comprising a
number of segments, each of which 1is substantially
inscribed in or circumscribes a convex surface of an

involute curve outward of the base surface (3).
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