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(57) Abrégée/Abstract:

The invention pertains to a spike for the running surface of a motor vehicle tire, especially a snow tire, with, as seen from above, an
out-of-round, elongated, platelike spike root (2, 2a), the greatest extension of which defines a longitudinal axis (7a), and an out-of-
round, elongated upper part (4, 5) of the spike, the greatest extension of which defines a longitudinal axis (6a). In order to be
enabled to accept even greater forces from below, It is proposed that the spike root (2, 2a) and the upper part (4, 5) of the spike be
twisted In relation to each other, so that the longitudinal axis (6a) of the upper part (4, 5) of the spike encloses an angle (15, 15a)
varying from zero with the longitudinal axis (7a) of the spike root (2,2a).
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ABSTRACT

The invention pertains to a spike for the running surface of a motor vehicle tire,
especially a snow tire, with, as seen from above, an out-of-round, elongated, plate-
like spike root (2, 2a), the greatest extension of which defines a longitudinal axis (7a),
and an out-of-round, elongated upper part (4, 5) of the spike, the greatest extension
of which defines a longitudinal axis (6a). In order to be enabled to accept even
greater forces from below, it is proposed that the spike root (2, 2a) and the upper part
(4, 5) of the spike be twisted in relation to each other, so that the longitudinal axis
(6a) of the upper part (4, 5) of the spike encloses an angle (15, 15a) varying from
zero with the longitudinal axis (7a) of the spike root (2,2a).
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SPIKE FOR MOTOR VEHICLE TIRES

 desenDhor

The invention pertains to a spike for motor vehicle tires, especially for snow tires of
automobiles. In order 1o make i1 possible for the spike 10 accept the maximal force from below,
c.g., a frozen or snowy street, German Utility Model No. 1,850,309 teaches that the spikes in top
view—i.e., in the radial view from the cutside 1o the inside—should be out of round, i.e., flat or
flat-oval.
'Each spike contains a plate-like root, with which it is anchored in the tire in the vicinity
of the upper radial ply. The part of the spike that does npot form the root is hereinafier called the
upper part of the spike. At Jeast a part of the latter protrudes out of the runming surface of the tire.
The root of the spike can be just as out of round as the upper part of the spike. The upper part of
the spike can have a thicker spike part, to which a tapered, pointed part is joined radially
outward, which protrudes out of the rubber running surface.

A first objective of the mvention is 10 improve a spike of the generic type in such a way
. juipped therewith is able 10 accept even larger forces from below. A second
objective of the invention 1s 10 create a comparably improved tire and a third objective is 1o
produce such a tire.

With the design of the root plate and the upper part of the spike, each with oblong outline
and the approximately right-angled (65-115°) orientation of both longitudinal axes, the buckling
of the spike can be greatly reduced, which improves the ability to accept foree from below.
Surprisingly, the higher burden of the thusly oriented spike root itself and its comtact with the
surrounding rubber, especially the upper radial ply, has been shown 10 be unproblematical.
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The longitudinal axis of the plate-like root of a spike according to the invention encloses,

with the longitudinal axis of the upper part, an angle greater than zero, which
15 65-115%°, ideally 90°.
The upper part of the spike is conveniently configured in the middle of the running
S surface such that the longitudinal exis of the approximately oval or ellipsoidal top view of the

spike approximates an axial line. In this manner, this running surface area can transfer the
greatest forces in the circumferential direction, which shortens the braking distance and mmproves
traction (= thrust).

For most snow tires, it is nevertheless more important to be able 1o transter sufficient

10 lateral force on ice as well, 50 as 10 ensure directional stability and curve tracking. Such forces
can be best transferred by the sidewalls of the tires, the surfece pressure of which intensifies on

~ the outer side of the curve when driving in a curve. For this reason, the upper parts of the spikes

are expediently installed in the sidewalls of the tires rotated at least so far with respect 10 the
axial that the top view of the longitudinal axis describes an angle of at least 30° 1o the axjal. For

15 anautomobile snow tire, an angie of 45° appeass 10 be especially favorable; for a truck snow tire,
even more, ¢.8., 60°, since the latter, due 1o the great wheel diameter and therefore the long
contact surface, already has a good longitudinal force transfer capacity. In the case of a
motorcycle tire, 1t is practical for the sidewall spikes to be arranged such that the top view
lmjgimdinal axis is exactly onented in the circumferential direction so 2s to maximize the

20 traosfer capacity of the transverse forces. In the case of tires for trailers without brakes, the latier
bolds true for all spike positions,

For all spikes whose upper part is axially oriented—i.e., the longitudinal axis of the
longitndinal top view of the spikes nins along an axial, as discussed in the penultimate

’ paragraph, the optimal twisting angle between the upper part and the root is also 90°. The root is
25  then oriented circumferentially in the finished tire and imparts to the spike the smallest possibie
deformation under forces in the circumferential direction.

For all spikes whose upper part is circumferentially oriented— 1.¢., the longitudinal axis
of the longitudinal top view of the spikes nms in the circumferential direction, as discussed at the
end of the penultimate paragraph—the optimal twisting angle between the upper part and the

30  rootis likewise 90°. In the finished tire, the root is thep oriented axially and imparts 1o the spike
the smallest possible deformation under forces in the axial direction.
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* For all spikes whose upper part is oriented diagonally— i.e., the longitudinal axis of the
elongated spike top view runs at an angle greater than 0° and less than 90° to the circumferential,
as discussed at the beginning of the penultimate paragraph—the optimal twisting angle between
the upper part and the root is 90° only if the latter run precisely on the equator (= zenith) of the
tire, which is not preferred, however. In the finished tire, the root is then complementarily
oriented diagonally to the circumferential direction, so that, e.g., when in a first rotational sense
the upper part rotates some 30° to the circumferential direction, the root is oniented by 60° (= 90°
- 30°) in the inverse rotational sense to the circumferential direction.

For all spikes whose upper part is diagonally oriented and which lie outside the equator
of the tire—the preferred location—the optimal twisting angle varies from 90°, all the more so,
the more ball-like the running surface of the tire and the packet of radial plies are, the closer the
spike is to the edge of the running surface, and the more the angle in which [sic; of] the top-view
longitudinal axis of the upper part of the spike varies from the nearest “pure” angle, 0° or 90°.
The findings calculated heretofore are interpreted as indicating that the longitudinal axis
alignment for the spike root should encompass, with the circumferential direction, an angle more
acute by a value X than would be represented by a 90° twist between the upper part and the root.
This value X can be determined by the typical person skilled in the art by way of an FEM
optimization (FEM = Finite Elements Method for calculating mechanical stresses and
deformations); it can be as great as half the inclination angle to the circumferential direction.

In addition to better frictional contact with the surface below during operation, tires
equipped with the spikes according to the invention provide the advantage that the flexing work
of the spikes in the rubber of the running surface of the tire is reduced, since, due to the
lengthening of the plate-like root of the spike and therefore the lever arm for receiving the
pitching moment, all of the deformation ways are reduced. This reduces the heating of the
running surface during operation and thus delays the aging of the rubber, which in tumn explains
why the tread separation tendency between the root of the spike and the lower rubber layer which
is associated with the stiffer anchoring of the spikes leads to no damage even in continuous
operation.

The invention is explained in greater detail below with references to the appended scale
drawings of several embodiments.

Depicted are:

----------
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Figure 1, in a side view, a spike in the preferred embodiment;

Figure 2, in a side view offset by 90° and shown in a tire, the spike in Figure 1;

Figure 3, a top view of the spike according to Figures 1 and 2;

Figure 4, a top view of another spike embodiment with a twist other than 90° between the
upper part of the spike and the root of the spike, and

Figure 5, in a top view, the surface of a tire with spikes;

Figure 6, in cross section, a pipe for shooting spikes according to the invention into the
running surface of a tire.

Figures 1-3 belong to one and the same embodiment; Figure 4 illustrates a variation
thereof and replaces Figure 3 for this second embodiment. In both embodiments, the spike (1)
consists of a plate-like root (2), which is connected--preferably by a one-piece neck part (3)--to
an upper part (4, 5). The upper part preferably consists of a thicker spike part (4) and a spike tip
(5) tapered with respect to it.

Spikes (1) according to Figures 1-4 are designed to be securely embedded 1n the rubber
running surface of a tire, not depicted here, with the root (2) and optionally the neck part (3) or at
least a portion of part (4) embedded above the uppermost radial ply, so that only a part of the
upper part protrudes out of the running surface.

In both spike embodiments, the outline of the root (2) or (2a), which 1s lengthened, varies
from the circular form. The outline is preferably rounded longitudinally, as both Figures 3 and 4
show. E.g., the form of the outline can be oval, as shown in Figure 3 for the first embodiment, or
elliptical, as illustrated in Figure 4 for the second embodiment, or also Gothuc, 1.e., delineated by
two identically sized, opposingly arched, intersecting, circular cutouts or otherwise elongated,
e.g., in the form of a rounded rectangle.

The neck part (3) can‘ also have a longitudinally rounded (out of round) outline differing
from the depicted circular form. However, it can also be circular—as illustrated. Furthermore, it
can be eliminated when the parts (3) and (4) are designed with identical cross section.

The upper part of the spike (1) as well, at least its thicker part (4), has an out-of-round
longitudinal outline in both spike embodiments, as illustrated in Figures 3 and 4. Like the
adjoining thicker part (4), the tapered tip (5) should, as Figure 3 shows, preferably have an
identically oriented elongated outline form. It is especially practical for both outlines of the parts
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(4) and (5) to be similar, e.g., ellipses (naturally differing in size) with the same eccentricity and
alignment, as Figures 3 and 4 show.

In both spike embodiments, the longitudinal axis (6a) of the part (4) and—when present,
as in this instance—(5) is differently aligned than the longitudinal axis (7a) of the root (2) or
(2a). In the case of the example in Figures 1-3, this angle of twist (15) 1s exactly 90°. In the
second embodiment illustrated in Figure 4, this angle of twist (15a) 1s 70°.

In relation to the circumferential direction (8) of a tire, the spike (1) can in principle be
installed so that the longitudinal direction (7a) of the root (2) aligns with the circumferential
direction (8). With such a manner of installation, which is particularly recommended for spikes
according to the first embodiment arranged in the midsection of the running surface of a tire, the
dimensions of the root (2) in the direction (8) of the circumference of the tire are especially large,
whereby the buckling of the spike is especially slight and thus the flexing work of the rubber in
the vicinity of the spike remains minimal as the tire rolls.

Briefly, the great length of the root (2) in the direction in which the spike otherwise
threatens to tilt, contributes to the fact that the increased forces absorbed by the eccentric upper
part (4, 5) are directed more stiffly into the tires, so that the tilting of the spike under load
application 1s reduced.

In the midsection of the running surface, the favored longitudinal extension (6a) of the
upper part (4) is directed approximately at a right angle to the circumferential direction (8);
briefly, the upper parts (4, 5) of the spike there preferentially run axially. Hereby, under normal
straight-ahead driving conditions, the spike (1) can, by virtue of its expanded cross section,
absorb more longitudinal forces (braking, accelerating) from below. Here it 1s advantageous'
when the maximal diameter (6a) of the upper part (4) agrees with the maximal diameter (7b) of
the root (2). The preferred elongated configuration of botﬁ the root (2) and the upper part (4) 1s
realized with an elongated oval outline as shown in Figure 3.

Shown in Figure 4 is a somewhat different outline form, in which the basic elongated
rounded outline form is nevertheless retained.

A first difference between the embodiment according to Figure 4 and that according to
Figure 3 is the fact that the root (2a) in Figure 4 is elliptical in outline, while the root (2)
according to Figure 3 is of oval outline.
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A second difference between the embodiment according to Figure 4 and that according to
Figure 3 is the fact that the longitudinal axis (6a) of the thicker part (4) of the spike and the
longitudinal axis (7a) of the root (2) enclose an anglé (15a) varying from 90°. Here the angle is
70° and should preferably be between 65° and 115°. This twist varying from 90° has advantages
for spikes which are to be located in the sidewalls of tires with diagonal orientation of the
longitudinal axis (6a) in the top view of the upper part (4, 5) of the spike.

In order to illustrate this, the circumferential direction (8) of the tire, in which the spike
(1) in question is to be preferentially installed, is indicated in broken lines horizontally with
respect to the drawing sheet in both Figures 3 and 4.

The upper part (4, 5) of the spike improving the downward transfer of force in Figure 4 1s
rotated to the left out of the circumferential direction (8) at an angle (10) of 45° (while in Figure
3 it is rotated out of the circumferential direction (8) at an angle of 90°, i.e., it runs axially). Even
if here as well the twist between the root (2) and the upper part (4, 5) was 90°, which would also
be possible, then the longitudinal axis (7a) of the root (2a) of the spike would be rotated by 45°
to the right out of the circumferential direction (8); it (7a), however, is rotated out of the
circumferential direction (8) to the right by only an angle (11) of 25°, which leads to a more
favorable load because of the flattening of the two-dimensionally curved running surface of the
tire. In order to realize this advantage on the finished tire, this spike (1) must be produced with
an angle of twist (15a) of only 70° instead of 90° (see reference number 15 m Figure 3).

As Figure 5 shows, there are, preferably shot into a running surface (20) of a tire, both
spikes (1a) with right-angled twist of the longitudinal axes (6a) and (7a) of upper part and root
and spikes (1b) with twist of the longitudinal axes (6a) and (7a) of upper part and root varying
from 90°. Here the first spikes (1a)—as illustrated—are conveniently installed in the midsection
(M) of the running surface and practically arranged such that the longitudinal axes (7a) of the
root are oriented in the circumferential direction (8), so that the longitudinal axes (6a) of the
upper part are axially oriented and thus serve the transfer of the longitudinal forces. On the other
hand, the other cited spikes (1b)}—also as shown here—are conveniently installed in the two
sidewalls (S) of the running surface and are in fact oriented such that the longitudinal axes (7a)
are located at an approximate angle of 25° to the circumferential direction (8) and the

longitudinal axes (6a) of the upper part run diagonally at an angle of approximately 45° to the
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circumferential direction (8) and thus also serve the transfer of the transverse forces as well as

- the transfer of the longitudinal forces.

Corresponding to the defined rotational direction of the depicted tire profile, the spiking
of the sidewalls (S) is also configured in relation to the rotary direction. This is based on the
realization that, for driving safety, braking capacity is more important than traction and
acceleration capacity, that good tracking is still more important when braking than when
accelerating. The defined rotationally directed spiking is achieved in that in the one tire sidewall
(S) the longitudinal axis (6a) of the upper part is twisted from the right out of the circumferential
direction (8) and in the opposite tire sidewall (S) with spikes with the longitudinal axis (6a)
twisted from the left out of the sidewall (8). Thereby, one realizes an optimal force absorption in
both strajght-ahead'driving and curved travel to the left or the right and the grade sequencing of
the safety aspects 1s perfectly observed.

However, such a tire is more expensive than an ordinary one, not only because spikes
according to the invention are more costly to produce, are somewhat more difficult to install and
require effort for proper orientation, but also because, for this most refined embodiment
according to Figure 5, three different spike typés must be produced and stocked, namely such
with 70° twist to the right, such with 90° twist and such with 70° twist to the left.

In all cases, the increased forces absorbed from below are dependably transferred more
efficiently into the running surface and the ply packet by the roots (2) oriented more in the
rotational direction than with a 90° twist.

Differing from the ordinary spikes still used on spike tires with both circular root and
circular upper part, the right orientation relative to the circumferential direction of the tire must
be prescribed for each spike m the seating of the spikes according to the invention. To this end,
the spikes should be directed by a guide system prior to their reaching the running surface, so
that they can be shot into the tire in the proper orientation (in the prescribed angles 0°, 90° or 45°
or in any desired angles). The essential components of such a system are pipes out-of-round in
Cross section. .

To the extent—as wished—the width axis (7b) of the root (2) or (2a) is longer than or of
the same length as the longitudinal axis (6a) of the upper part (4, 5), this is achieved by a
cross-sectional configuration of the injection pipe encasing the respective root of the spike with

only light play, and optionally of the feed pipes as well.
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Figure 6 shows such a pipe (30) with an ellipsoidal cross-sectioned surface, whereby said
pipe 1s suitable as a device for installing spikes according to Figure 4 independently of the angle
of twist between the upper part and the root of the spike to be installed. For seating spikes
according to Figure 3, a pipe of oval cross section 1s accordingly preferred.

5 However, when on the spikes to be mounted the axis (7b) 1s smaller than the axis (6a),
the alignment is achieved with a configuration of the injection pipe approximating the form of a
four-leaf clover. The feed pipes can also be so configured. Here it is important that the clear
cross section of the pipe agree as precisely as possible with the outline of the type of spike to be
mounted, while being nowhere narrower than this outline, in order to avoid jamming.

10 In the following part of the description, all of the reference numerals used in the figures
are listed and partially explained in greater detail:

1 spike according to the invention, in general

1a spike (1) in Figure 5 with mutually perpendicular orientation of the longitudinal axes
(6a) and (7a) of the upper part and the root

15 1b spike (1) in Figure 5 'with differing (twisted) orientation varying from 90° of the
longitudinal axes (6a) and (7a) of the upper part and the root

2 root of (1) in the Figures 1-3 and 5

2a root of (1) 1in Figure 4

3 neck part of (1) between (2) and (4)

20 4 thicker part of (1); when (5) is present, this part comes into contact with the street only -
after some tire wear

5 tip of (4); such a sharpening is not necessary, albeit preferred; when in the course of tire
wear, (5) 1s worn down, such a sharpening, which could also be called "chamfering” or "breaking
edges”, repeatedly takes place on (4) by way of a concentration of the wear volume at the border

25  between the end face and the lateral surface of (4); in the new state of the spike, (5) 1s most
meaningfully so configured as it ultimately ends up in use anyway, since this leads to the longest
tire and street lifespan

6a longitudinal axis of the thicker part (4) of the entire upper part (4, 5) of a spike (1)
according to the invention, l.e.,

30 - the longest possible straight line within the top view of the upper part or

- the maximal diameter through the upper part of (1) or
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- the greatest extension of (4) or (4) and (5), all three wording variants intended to mean
the same thing

6b width axis of the thicker part (4) or the entire upper part (4, 5) of a spike (1) according
to the invention, 1.e.,

- the straight line within the top view of the upper part, which runs perpendicularly to
(6a) or .

- the minimal diameter through the upper part of (1) or

- the shortest extension of (4) or (4 and (5), all three wording vanants intended to mean
the same thing

7a longitudinal axis of the root (2, 2a) of the spike, 1.e.,

- the longest possible straight line insidé the top view of the root or

- the maximal diameter through the root (2) of (1) or

- the greatest extension of (2), all three wording vanants intended to mean the same thing

7b width axis of the root (2 ) or (2a) of the spike (1), 1,e.,

- the straight line inside the top view of the root, which runs perpendicularly to (7a), or

- the minimal diameter through the root of (1) or

- the shortest extension of (2), all three wording variants intended to mean the same thing

8 circumferential direction of the tire

10 the angle, by which the greatest diameter (6a) of the upper part (4, 5) is twisted out of
the circumferential direction (8) of the tire (taken into account only in Figure 4, since 1t varies
from 90° only there) ‘

11 the angle, by which the greatest diameter (7a) of the root (2a) is twisted out of the
circumferential direction (8) of the tire (taken into account only in Figure 4, since it varies from
0° only there)

15 angle of twist between (6a) and (7a) for the first embodiment, depicted in Figure 3,
being 90° there .

15a angle of twist between (6a) and (7a) for the second embodiment, depicted in Figure
4, being 70° there

20 running surface of a tire (Figure 5)

30 injection pipe for mounting spikes according to the invention (see Figure 6)
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CLAIMS

What is claimed Is:

1. A spike for insertion into the running surface of a motor vehicle tire,

comprising:

an out-of-round, longitudinal, plate-like spike root, wherein the greatest

extension of the spike root defines a longitudinal axis, and

an out-of-round, longitudinal spike upper part, wherein the greatest extension
of said spike upper part defines a longitudinal axis, said spike upper part being

concentric with respect to said spike root, wherein

the spike root and the spike upper part are twisted in relation to each other, so
that the longitudinal axis of the spike root together with the longitudinal axis of the
spike upper part encloses an angle varying from zero, wherein the upper part
consists of a thicker spike part and a tip sitting thereon, and the tip has an out-of-
round cross section, while a longitudinal axis of the tip is oriented essentially parallel

to the longitudinal axis of the thicker part, said tip being concentric with respect to

sald thicker spike part and said root.

2. The spike according to claim 1, wherein the angle enclosed by the two

longitudinal axes is between approximately 65° and approximately 115°:

3. The spike according to claim 2, wherein the angle enclosed by the two

longitudinal axes is approximately 90°.

4. The spike according to claim 1, wherein a longitudinal extension of the thicker

part Is essentially the same as a width extension of the root.

5. A tire having a running surface, having a width and a circumference, for motor

vehicles, said surface having a plurality of spikes according to claim 1, each spike
anchored in the tire by means of the root and the upper part of each spike protruding

at least in part from the running surface and, wherein the spikes are distributed over

the width and the circumference of the running surface.

10
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6. The tire according to claim 5, wherein spikes are arranged in a middle of the
running surface such that, the longitudinal axes of the roots are essentially oriented
in the circumferential direction of the tire and the longitudinal axes of the upper parts

are essentially axial.

7. The tire according to claim 5, wherein, in an edge area of the running surface
of the tire, spikes are arranged such that the longitudinal axis of the root and the

longitudinal axis of the spike upper part enclose an angle that varies from each of 0°
and 90°.

8. The tire according to claim 7, wherein, in said edge area of the running surface
of the tire, spikes are arranged such that the longitudinal axis of the root are located
at an approximate angle of 25° to the circumferential direction and the longitudinal
axis of the upper part run diagonally at an angle of approximately 45° to the

circumferential direction.

9. The tire according to claim 5, wherein the roots of the spikes anchored in the

running surface have several different configurations.

10. A process for producing a snow tire having a running surface, comprising:

injecting a plurality of spikes using injection pipes into the running surface,

each of said plurality of spikes comprising:

an out-of-round, longitudinal, plate-like spike root, wherein the greatest

extension of the spike root defines a longitudinal axis, and

an out-of-round, longitudinal spike upper part, wherein the greatest extension
of said spike upper part defines a longitudinal axis, said spike upper part being
concentric with respect to said spike root, further wherein the upper part consists of a
thicker spike part and a tip sitting thereon, said tip having an out-of-round cross
section, a longitudinal axis of the tip is oriented essentially parallel to the longitudinal

axis of the thicker part, said tip being concentric with respect to said thicker spike part
and said root,

11
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the spike root and the spike upper part are twisted in relation to each other, so
that the longitudinal axis of the spike root together with the longitudinal axis of the

spike upper part encloses an angle varying from zero,

wherein each of the injection pipes, in which the spikes are accelerated prior
to the impact on a periphery of the running surface, have such a clear cross section
that this cross section surrounds the top of each of the spikes to be mounted with

slight play, in order to guide the spike securely free of torsion and seat it in the proper
angular position, and

wherein in an edge area of the running surface of the tire, spikes are arranged
such that the longitudinal axis of the root and the longitudinal axis of the spike upper
part enciose an angle that varies from each of 0° and 90°.

11.  The process according to claim 10, wherein the running surface of the tire is

still unvulcanized when the spikes are injected into the running surface.

12.  The process according to claim 10, wherein each of said plurality of spikes is
anchored in the tire by means of the root and the upper part of each spike protrudes

at least in part from the running surface and, wherein the spikes are distributed ever
a width and a circumference of the running surface.

13.  The process according to claim 12, wherein spikes are injected in a middle of
the running surface such that, the longitudinal axes of the roots are essentially

oriented in the circumferential direction of the tire and the longitudinal axes of the
upper parts are essentially axial.

14.  The process according to claim 10, wherein, in said edge area of the running
surface of the tire, spikes are injected such that the longitudinal axes of the roots are
located at an approximate angle of 25° to the circumferential direction and the

longitudinal axes of the upper parts run diagonally at an angle of approximately 45°

to the circumferential direction.

12
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