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12D) and transverse grooves
(17). Selected blocks (10) are
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surface sloping inward at an
angle from the tread surface (11)
of the tread portion and intersect
the side of a groove above the
bottom of the groove.
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SERRATED GROOVE SIDES IN A TIRE

Background of the Invention

This invention relates to automotive tires, especially,
the tread thereof, which can provide improved traction,
handling, and braking of a motor vehicle, and particularly
to motor vehicle tires for light and medium truck service
and passenger service.

Background of the Invention

There 1s an ongoing need for vehicle tires having

improved treads for use in driving in slippery conditions,

such as over snow. Such treads can improve not only

traction, but also handling characteristics and control, and

braking of the wvehicle.

While a number of grooved tire treads for use in this

service are already known, none have been developed with a

substantilal increase in outward facing surface area of the
groove or grooves defined by tire tread elements. For

example, U.S. Patent 5,647,926 discloses a “winter’ tread

having circumferentially spaced tread blocks offset from
each other, each of which has a plurality of transverse
sipes and similarly shaped transverse grooves which define
the boundaries of the tread elements. Thus, the
circumferential grooves of the tread are defined by
repeatedly irregular walls. A number of prior art patents,
typified by U.S. 5,535f798 and U.S. 2,843,172, show straight

walled circumferential tread grooves with so-called

reentrants formed on one or both walls and the bottom of the

groove, which reentrants increase in width and depth toward
the bottom of the groove. U.S. Patent 5,386,861 discloses
full depth projections 20 formed extending inward from the
groove wall sides 10 of the tread blocks (Fig. 1), forming,

in effect, a groove of decidedly irregular surface(s). The
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projections are at an even steeper angle with respect to the

tread surface than are the groove sidewalls (Fig. 2). At

least some of projections 20 also have additional saw-tooth-

like sub-projections 32 (Figs. 3 & 4).

Summary of the Invention

The present invention is directed to an improved tire

with a novel tread having tread elements which form a tread

pattern exhibiting two or more peripheral grooves and/or a

plurality of transverse grooves. The grooves are

discontinuous in the sense that these grooves are defined by

p—

side surfaces or walls of the tread elements, and are

interrupted between adjacent surfaces of the individual
tread elements. Thus, along one upper side of the selected

ones of sald grooves, those tread elements defining a side

of the selected grooves are formed with serrations. Those

serrations extend inward of the groove from the tread

surface, at an acute angle to one or more radial planes
bisecting the center or rotational axis of the tire, in the

case of peripheral grooves, or to transverse radial planes

through the tire. The serrations are terminated short of

the base of the associated grooves.

Thus if the tread elements with serrations are only on

one side of a groove, the groove is generally in the shape

of half a Y-shape, and if the serrations are on tread
elements along both sides of the groove, e.g. opposing parts

of tread elements, the groove is generally Y-shape.

The serrations are formed along at least a major
portion of the selected tread elements which define groove

side walls. The serrated surfaces present a substantially

increaéed traction area along the outer or open top of the

.

groove, and define the groove as an opening of increased

area at the top within the upper part of the groove. Stated
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another way, the serrated portions of the tread elements will form extensions of the tread surface
that occupy a fraction of the tread width which 1s leas than the actual width of the serrated

surface, thereby providing additional traction or tread surface in excess of the overall width of

the tread.

Thus, 1n various spectes of the novel tread the serrations may be on tread elements along one side
of one or more of a plurality of peripheral tread grooves or transverse tread grooves, and may be
along opposite sides of one or more of the selected tread grooves. By way of example, the
serrations may be formed on one or both sides of selected ones of the sides of selected tread
elements forming transverse grooves, typically at 90° spacings about the tread perimeter.
Alternatively (or additionally), the serrations may be formed along a substantial number (or all)
of the tread elements defining peripheral grooves, particularly the two outermost peripheral

grooves of a tread having three or more such peripheral grooves.

In accordance with a particular aspect the present invention provides a tread portion for a motor
vehicle tire having a carcass including side walls said tire carcass extending between the side
walls, said tread portion having a tread surface and a plurality of peripheral grooves formed
therein extending partially into said tread portion, said grooves having sides, a bottom, and an
open top within said tread portion,

selected ones of said groove sides having an upper section sloping inward at an angle in
the order of 30° to 45° with respect to a radial plane and terminating at an upper edge of a lower
section above said bottom of said groove at about 60% of the groove depth to form an upper and
wider part of said groove which diminishes in width radially inward toward said bottom of said
groove,

at least one of said sloping upper sections of said selected groove sides having serrations
formed thereon over its entire surfaces to present a traction surface of expanded area extending
around the majority of the tread within the upper part of the groove, wherein the side of the
lower section of the groove 1s inclined with respect to the radial plane at an angle smaller than

the angle at which the upper section slopes.
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In accordance with another aspect the present invention provides a tread portion for a motor
vehicle tire having a carcass and attached side walls, said tread portion having opposite sides and
including a plurality of block-shaped tread elements arranged 1n a series of rows around the tire
tread portion, the tread elements having an outer surface and a plurality of side surfaces and
being spaced apart circumferentially and transversely about the tire tread portion to form a tread
thereon,

selected ones of said tread elements defining between them a plurality of peripheral
grooves around and forming the outer surface of said tread portion, each groove having a bottom
portion comprising a groove base and groove sides extending from the outer surface of said tread
portion 1nto said tread to the groove base within the tread portion, the tread elements on opposite
sides of a respective groove above said bottom portion including separate upper side surface
portions on one side of said groove extending upwardly and away from an upper edge of the
groove bottom portion to said tread surface, a majority of said selected upper side surface
portions having a set of serrations thereon extending inward of said outer surface and terminating
at their junction with the upper edge of said bottom portion of the groove, said set of serrations
covering the selected upper side portions and extending inward of the outer surface to the
junction of said serrations with the bottom portion of the groove presenting a first traction
surface of substantially greater surface area than presented by a comparable but non-serrated
upper side surface portion of said tread elements, said traction surface sloping inward of the
outer surface at an angle n the order of 30° to 45° with respect to a radial plane and intersecting
the side of said bottom portion of the groove above said base of said groove at about 60% of the
total groove depth to form a wider upper part of said groove, whereby the width of the groove
diminishes 1in width radially inward toward, and short of, said base of said groove and the
traction surface 1s predominantly within the upper part of the groove wherein the side of said
bottom portion 1s inclined with respect to the radial plane at an angle smaller than the angle at

which the traction surface slopes.
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In accordance with a further aspect the present invention provides a motor vehicle tire having a
carcass including side walls and a tread portion on the periphery of said tire carcass extending
between the side walls, said tread portion comprising a relatively thick layer of elastomeric
material having an outer surface and a pattern of relieved areas in said outer surtace defining a
plurality of block-like spaced apart tread elements to form a tread surface which will be in rolling

contact with roadway surfaces,

said tread elements being arranged in rows extending circumferentially about the tire
tread portion,

selected tread elements defining between them a plurality of peripheral and transverse
grooves 1n the tread, each groove having a bottom portion comprising a groove base and groove
sides extending upward from the groove base at an acute angle for about 40% of the groove
depth, whereby the tread elements on opposite sides of a respective groove form discontinuous
separate upper side walls of said groove, the upper portions of said selected tread elements
having serrations extending inward and downward at an angle to said tread surface,

said serrations presenting a traction surface sloping inward from the tread at an angle to
said tread surface, said serrations presenting a traction surface sloping inward at an angle in the
order of 30° to 45° with respect to a radial plane and terminating above the bottom of said
groove at about 60% of the groove depth to form an upper part of said groove, whereby the
groove diminishes 1n width radially inward toward said bottom of said groove wherein the side
of said bottom portion 1s inclined with respect to the radial plane at an angle smaller than the

angle at which the traction surface slopes.

Other objects and advantages of the invention will be apparent from the following full

description, the accompanying drawings and the appended claims.
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Brief Description of the Drawings
Fig. 1 is a perspective view of a segment of a tire
including a carcass with side walls and a peripherally
surrounding relatively thick elastomeric tread incorporating

5 the invention, the tread having four annular grooves (in

the embodiment shown) defined by separated tread block

elements which define a central tread element between the

Cwo center-most grooves, and having serrations on the sides

of the tread elements defining the two outer circular
10 grooves;

Fig. 2 1s an enlarged partial perspective view showing
the relative size and disposition of serrations formed in
the groove sides of tread blocks on opposed or facing sides
of the peripheral circular groove at the right of Fig. 1;

15 Fig. 3 is a cross-sectional view taken across Fig. 2;

Fig. 4 is a partial plan view of the edges of

serrations at the tread surface of a tread block;
Fig. 5 is a view similar to Fig. 2, illustrating the
formation of serrations on adjacent tread blocks at just one
20 side of an annular groove;

Fig. 6 is a view similar to Fig. 2, illustrating the

formation of serrations on a transverse side or sides of a
tread block; and

Fig. 7 is a segmental plan view of another species of

25 tire tread having four annular grooves, a discontinuous

central tread element comprised of opposed generally
triangular tread blocks, and having serrations on the
opposing groove sides of those tread elements defining the

two outer circular grooves.
30
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Description of Preferred Embodiments
Referring to Fig. 1, a tire carcass C having sidewalls
S and 1lncorporating the improved elastomeric tire tread of

the invention has an tread surface 11 defined by separated

tread elements which are somewhat irregular blocks 10 formed

in the tread and which define a tread pattern comprising a

—

plurality of circumferential rows of such blocks. Typically

the blocks 10 will be of generally square or polygonal shape

projecting outward from the base of the tread, and have side

walls and a top surface which 1s part of the tread surface

11, as shown 1n Fig. 1. The blocks in rows 10A and 10B and

in rows 10C and 10D, respectively, are similar to each other

1n size and shape, and define between them, around the

circumference of the tire tread, two outer peripheral
grooves 12A and 12D. These two grooves are essentially
linear about the tread, and are identified hereinafter as
th

v .

e “straight” grooves.
A central tread element 15, which has a repetitive zig-

zag shape about the tread surface 11, lies between the

blocks in rows 10B and 10C, and defines with those blocks

central grooves 12B and 12C which have a continuous zig-zag

shape generally corresponding to the central tread element

15, It will be apparent from Fig. 1 that the configuration

of tread blocks in rows 10A and 10D (at the outer sides of
the tread) are essentially mirror images of each other, and

likewise the tread blocks in rows 10B and 10c are

Sy

essentially mirror images of each other.

In accordance with the invention, the tread blocks
along at least one side (the straight side) of one of
grooves 1lZ2A or 12D are formed with serrations 20 (Fig. 2).
All, or at least a major portion of their surface(s) facing

the groove, are constructed with these serrations. In the
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tread illustrated 1n Fig. 1, it will be noted that both
sides of the two outer grooves 12A and 12D include such
serrations.

Referring to Fig. 2, which shows a segment of groove
12D, serrations 20 extend from the tread surface 11 inward
of the groove at an acute angle (for example about 300--~450)
to a radial plane through the center of the groove(s). The
serrations are located such that they terminate short of the
groove base 1l6. The section of groove 12D is illustrated in
Fig., 2, together with the cross-sectional view Fig. 3,
illustrates the shape of the groove, with the side of the
groove closer to the tire sidewall (to the right in Figs. 2

& 3) being at a slightly larger angle than the side closer

to the tire center plane. This configuration is reversed in
groove 12A such that the side of groove 12A closer to the

adjacent sidewall is formed at the larger angle.

Serrations 20 can be formed on at least a major portion

of the sides 18 of those tread element blocks bounding rows
12A and 12D. In Fig. 1 both sides of grooves 12A and 12D

have serrations on all such blocks. The sides of those

grooves are discontinuous, in that spaces or transverse
grooves 17 exist between adjacent tread blocks, thus it can

be seen that the serrated tread elements on opposite sides

of grooves 12A and 12D each form a series of separate side
surface elements of those grooves.

In fact, in this embodiment, the block-like tread
elements 10 are offset circumferentially about the tread,
and theilr spacing provides discontinuous side walls of the

groove (s) by the positioning of the side elements 18.

In the tread configuration illustrated in Fig. 1, the

serrated side elements 18 are formed on the groove sides of

each of the opposing tread blocks}defining opposite sides of
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grooves 12A and 12D, such that the groove is generally Y-
shape in cross-section. Optionally, these serrated tread
block surfaces can be provided only on one side of the tread
blocks 10 defining one or both of grooves 12A and 12D as
being one half Y-shape.

Referring to Fig. 4, and noting the upper edges of the

series of serrations 20, it will be apparent that such

formation substantially increases the effective area of the

groove~defining block walls. Such expanded surfaces,

pecause of their angular relation to the tread suface
1tself, provide on the outward opening regions of the groove

or grooves (see Fig. 2) a much larger contact area between

the tire tread and compressible (but somewhat fluid) roadway

surfaces such as snow, broken ice, or mud.

Fig. 5 illustrates the application of the invention to
only one side of a tread groove. In some instances; this
will provide an adequate enhancement in traction and control
to a vehicle on which these tires are fitted. Since the
parts are the same, the same reference numerals are
emplovyed.

Fig. 6 shows the application of the special serrations
of the invention to transverse side(s) of a tread element or
block. In this embodiment selected ones of either or both
of the transverse side surfaces 21 and 22 of selected ones

of the tread blocks are provided with the serrations.

Similar to the peripheral grooves as discussed above, the

transverse grooves between tread blocks will be Y-shape or
one half Y-shape, depending upon the configuration of the

opposing side surface of adjacent tread block(s). According

to the broader aspects of the invention selected ones of the
tread blocks defining the peripheral grooves and/or the

transverse grooves can be provided with the serration
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configuration disclosed herein.

Fig. 7 shows an alternate tread configuration embodying

the invention. Here the interior tread blocks in rows 10B,

10C, and 10D define the central irregular grooves 12B and

5 12C, and the tread blocks in row 10C are of alternating

generally triangular shape. The serrations are formed on

the walls (facing grooves 12A and 12D) of blocks in rows

10A, 10B, and 10D, 10E. Since the individual elements are

the same, as far as the invention is concerned, the same
10 references numerals as used as in Figs.1-3. Likewise Figs.
2-4 apply also as to Fig. 7.
Dimensions shown on the drawings are for illustrative

purposes and are not to be considered as critical. While

the forms of treads and tread elements herein described

15 constitute preferred embodiments of this invention, it is to

be understood that the invention is not limited to these

precise forms, and that changes may be made therein without

departing from the scope of the invention which is defined

in the appended claims.
20
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What is claimed is:

1. A tread portion for a motor vehicle tire having a carcass and attached side walls, saia
tread portion having opposite sides and including a plurality of block-shaped tread elements
arranged in a series of rows around the tire tread portion, the tread elements having an outer
surface and a plurality of side surfaces and being spaced apart circumferentially and
transversely about the tire tread portion to form a tread thereon,

selected ones of said tread elements defining between them a plurality of peripheral
grooves around and forming the outer surface of said tread portion, each groove having a
bottom portion comprising a groove base and groove sides extending from the outer surface
of said tread portion into said tread to the groove base within the tread portion, the tread
elements on opposite sides of a respective groove above said bottom portion including
separate upper side surface portions on one side of said groove extending upwardly and
away from an upper edge of the groove bottom portion to said tread surface, a majority of
said selected upper side surface portions having a set of serrations thereon extending inward
of said outer surface and terminating at their junction with the upper edge of said bottom
portion of the groove, said éet of serrations covering the selected upper side portions and
extending inward of the outer surface to the junction of said serrations with the bottom
portion of the groove presenting a first traction surface of substantially greater surface area
than presented by a comparable but non-serrated upper side surface portion of said tread
elements, said traction surface sloping inward of the outer surface at an angle in the order of
30° to 45° with respect to a radial plane and intersecting the side of said bottom portion of
the groove above said base of said groove at about 60% of the total groove depth to form a
wider upper part of said groove, whereby the width of the groove diminishes in width radially
inward toward, and short of, said base of said groove and the traction surface is
predominantly within the upper part of the groove wherein the side of said bottom portion is
inclined with respect to the radial plane at an angle smaller than the angle at which the

traction surface slopes.

2. A tread as defined in claim 1, wherein said traction elements are formed on at least one
wall of the tread elements defining peripheral grooves which are closest to said side walls of

sald carcass.
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3. A tread as defined in claim 2, wherein said traction elements are formed on both walls of

the grooves which are closest to said side walls of said carcass.

4. A tread as defined in either of claims 2 or 3, wherein additional peripheral inner grooves

are formed between said grooves closest to said side walls of said carcass.

5. A tread as defined in claim 1, wherein said traction elements are formed on at least one

wall of selected ones of the tread elements defining transverse grooves in the tread.

6. A tread as defined in claim 5, wherein said traction elements are formed on at least one
wall of selected ones of the tread elements defining selected groups of transverse grooves In
the tread.

7. A motor vehicle tire having a carcass including side walls and a tread portion on the
periphery of said tire carcass extending between the side walis, said tread portion comprising
a relatively thick layer of elastomeric material having an outer surface and a pattern of
relieved areas in said outer surface defining a plurality of block-like spaced apart tread
elements to form a tread surface which will be in rolling contact with roadway surfaces,

said tread elements being arranged in rows extending circumferentially about the tire
tread portion,

selected tread elements defining between them a plurality of peripheral and
transverse grooves in the tread, each groove having a bottom portion comprising a groove
base and groove sides extending upward from the groove base at an acute angle for about
40% of the groove depth, whereby the tread elements on opposite sides of a respective
groove form discontinuous separate upper side walls of said groove, the upper portions of
said selected tread elements having serrations extending inward and downward at an angle
to said tread surface,

said serrations presenting a traction surface sloping inward from the tread at an
angle to said tread surface, said serrations presenting a traction surface sloping inward at an
angle in the order of 30° to 45° with respect to a radial plane and terminating above the
bottom of said groove at about 60% of the groove depth to form an upper part of said
groove, whereby the groove diminishes in width radially inward toward said bottom of said
groove wherein the side of said bottom portion is inclined with respect to the radial plane at

an angle smaller than the angle at which the traction surface slopes.
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8. A tread as defined in claim 7, wherein said traction elements are formed on at least one

wall of the grooves which are closest to said side walls of said carcass.

9. A tread as defined in claim 7, wherein said traction elements are formed on both walls of

the grooves which are closest to said side walls of said carcass.

10. A tread as defined in claim 7, wherein said traction elements are formed only on at least

one wall of the selected ones of the tread elements defining peripheral grooves in the tread.

11. A tread as defined in claim 1, wherein said traction elements are formed only on at least

one wall of selected ones of the tread elements defining transverse grooves in the tread.

12. A tread portion for a motor vehicle tire having a carcass including side walls said tire
carcass extending between the side walls, said tread portion having a tread surface and a
plurality of peripheral grooves formed therein extending partially into said tread portion, said
grooves having sides, a bottom, and an open top within said tread portion,

selected ones of said groove sides having an upper section sloping inward at an
angle in the order of 30° to 45° with respect to a radial plane and terminating at an upper
edge of a lower section above said bottom of said groove at about 60% of the groove depth
to form an upper and wider part of said groove which diminishes in width radially inward
toward said bottom of said groove,

at least one of said sloping upper sections of said selected groove sides having
serrations formed thereon over its entire surfaces to present a traction surface of expanded
area extending around the majority of the tread within the upper part of the groove, wherein
the side of the lower section of the groove is inclined with respect to the radial plane at an

angle smaller than the angle at which the upper section slopes.
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