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(57)  Anoutsole (1) for a sports shoe such as a tennis
shoe consists of elastically deformable material and has
sole profiling formed by recesses (2) in the ground-
engaging side of the outsole. The bottom (8) of each
recess (2) carries at least one projection (3) which
projects towards the ground-engaging side of the out-
sole. Provided on the side of the bottom which is remote

Outsole for a sports shoe such as a tennisshoe

from the ground-engaging side of the outsole is a free
space (12) into which the bottom can be displaced under
loading, by virtue of elastic deformation of the part of the
bottom which surrounds the projection in the respective
recess. In the non-deformed condition of the bottom the
projection does not project beyond the ground-engaging
side of the outsole.
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Description

FIELD OF THE INVENTION

The invention concerns an outsole of elastically
deformable material for a sports shoe such as a tennis
shoe.

BACKGROUND OF THE INVENTION

Shoes such as tennis shoes and other sports shoes
which are intended for use on relatively hard playing sur-
faces cannot generally have gripping elements which
project downwardly from the ground-engaging side of
the outsole of the shoe, as such gripping elements can-
not or should not penetrate into the playing surface when
a weight is applied to the shoe. This applies for example
in regard to sports shoes which are intended for sports
and games which are performed indoors on hard sur-
faces such as wooden floors and the like. The outsole of
such a shoe frequently has cup-shaped recesses which
perform a kind of suction cup function. This consideration
also applies however to sports shoes which are intended
to be used outdoors, for example and more specifically
tennis shoes for use on sand courts because in that sit-
uation outsoles which are provided with shaped project-
ing bodies on the ground-engaging side of the outsole
can excessively dig up and damage the playing surface.

Shoes intended for use in situations like those out-
lined above may therefore be provided with a sole profil-
ing in the form of a multiplicity of recesses in the ground-
engaging side of the outsole, in order thereby to enhance
the non-slip nature of the outsole.

While outsoles which have sole profiling in the form
of projecting gripping elements to enhance the non-slip
nature of the shoe may suffer from the problem of a
reduction in non-slip capability and shoe grip due to the
gripping elements becoming clogged for example with
dirt, this is a problem which arises to a much greater
extent in the case of an outsole with a sole profiling in
the form of recesses in the ground-engaging side of the
outsole, as soon as the recesses have become clogged
with dirt or sand. For, in that case, the accumulations of
dirt or other matter in the recesses form a substantially
continuous smooth surface, with the remainder of the
surface of the ground-engaging side of the outsole. The
recesses can then no longer perform their gripping func-
tion, as the gripping effect of such a sole is afforded by
the edges of the recesses being intended to come into
positive gripping engagement with the surface on which
the shoe is used.

In order to maintain the grip afforded by an outsole,
various attempts have been made to design the outsole
profiling in such a way that a self-cleaning effect occurs,
in other words, any dirt or sand or the like which has
become accumulated in the sole profiling is automati-
cally removed again therefrom. In one such outsole
design, disposed above the cup-shaped recesses in the
outsole, on the side thereof that is towards the foot of the
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person wearing the shoe, are respective pressure bod-
ies. When the outsole is loaded by the weight of the
wearer of the shoe, the pressure bodies deform the bot-
toms of the associated recesses in a downward direction
and thereby eject therefrom any dirt which has collected
in the recesses. This configuration can be found in DE-
U-93 02 067.

In another outsole, as can be seen in US patent
specification No 1 559 450, the profiling on the ground-
engaging side of the outsole is in the form of suction
cups, formed by projections in the form of circular rings.
Projecting from the bottom of each of those suction cups
is a respective peg which projects beyond the edge of
the circular rings. The intention with that configuration is
that the pegs can loosen any dirt which has penetrated
into the suction cups and remove same, by virtue of the
bending and deformation effects occuring when the pegs
are subjected to a loading in use of the shoe. It has been
found however that the desired self-cleaning effect is
only highly incomplete while in addition that outsole is
not suitable for sports shoes which are to be used both
in the open air and also on relatively smooth and possibly
hard surfaces.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
outsole for a shoe such as a sports shoe and more espe-
cially a tennis shoe which affords an improved self-clean-
ing effect without thereby adversely affecting the grip of
the outsole.

A further object of the present invention is to provide
an improved outsole for a sports shoe which enjoys uni-
versal suitability for use on smooth and rough surfaces
with a good gripping action and a self-cleaning effect.

Still another object of the present invention is to pro-
vide an outsole of elastically deformable material for a
sports shoe which enjoys good grip by virtue of a suction
cup-like effect while exhibiting a self-cleaning action.

In accordance with the present invention the forego-
ing and other objects are achieved by an outsole of elas-
tically deformable material for a sports shoe such as a
tennis shoe, with a sole profiling in the form of a plurality
of recesses in the ground-engaging side of the outsole.
At least one projection is connected to the bottom of each
recess, the projection projecting towards the ground-
engaging side of the outsole. The part of the bottom sur-
rounding the projection in each recess is elastically
deformable whereby the bottom can be pressed into a
free space disposed thereabove. In the non-deformed
condition of the bottom of the recess the projection does
not project beyond the ground-engaging side of the out-
sole.

It will be appreciated that the term ground-engaging
side is used here to denote the side of the outsole which
in use is intended to engage the ground and is therefore
the side of the outsole which in the normal position of
use faces downwardly.
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As will be seen from an embodiment of the invention
described in greater detail hereinafter, the invention is
primarily based on the realization that deformation,
which occurs under the effect of a loading applied to the
outsole, of the peg projecting from the bottom of a suction
cup in the sole profiling, as in the above-described prior
construction, is not adequate to displace therefrom dirt
which has penetrated into same to a significant degree.
This applies in particular in regard to sole profilings which
involve a multiplicity of recesses on the outsole, as such
recesses are then necessarily small and the pegs are
then of correspondingly small size and experience
scarcely any deformation such as to remove dirt fromthe
recess. In the case of the outsole in accordance with the
invention however the projection performs significant
upward and downward movements under the alternating
loading applied to the outsole in use thereof, even if the
projections are of very small dimensions, because the
bottom of each recess is designed in the manner of an
elastic diaphragm which, with a suitable loading applied
to the projection, can move into the free space disposed
above the above-mentioned diaphragm portion. When
the loading on the projection and therewith the dia-
phragm portion ceases again, more specifically when
the wearer of the shoe having the outsole in accordance
with the invention lifts the foot off the ground, the bottom
of the recess, which constitutes the diaphragm portion,
causes the projection to move back into its starting posi-
tion again and in so doing displaces out of the recess
any dirt which has penetrated into same. As the length
of the projection does not exceed the depth of the recess,
that is to say the projection does not project downwardly
beyond the edge of the recess, there is only a slight ten-
dency on the part of the projection to be held fast at the
peripheral surface of the recess, by dirt which has pen-
etrated into same. Even the end face of the projection
which passes into the recess as a result of a loading
applied to the outsole acts as a kind of piston causing
dirt to be ejected from the recess when the projection is
returned into its initial position by the movement of the
bottom of the recess.

The upward and downward movement of the projec-
tion, which is necessary to produce the self-cleaning
effect and which is guaranteed by the bottom of the
recess which can move in a diaphragm-like manner can
always be sufficiently large, substantially irrespective of
the size of the recesses, by virtue of a suitable choice in
respect of the thickness of the bottom of each recess.
The essential consideration in regard to mobility of the
bottom of each recess is the space disposed thereabove
. The space can be formed by a suitable opening on the
side of the sole layer having the profiling, being the side
which is towards the foot of the person wearing the shoe
on which the outsole is used. Alternatively, the outsole
may be of a multi-layer structure comprising the sole
layer having the sole profiling and a further sole layer dis-
posed thereabove. Openings may be provided on the
underneath side of the further sole layer, corresponding
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to therecesses in the layer of the sole which has the sole
profiling.

In a preferred feature of the invention the recesses
are of a cup-like configuration and each contain only one
respective projection. Itis however also possible for more
than one projection to be arranged in a correspondingly
larger recess. In that case, at least the bottom region of
the recess, which immediately adjoins those projections,
is elastically deflectable and stretchable in a diaphragm-
like manner.

In addition to the edge of the recess, the end edge
of each projection also engages into the court or playing
surface with a positively locking engagement if the end
face of the projection is substantially flat and is flush with
the ground-engaging side of the outsole. This increases
the gripping capability of the outsole, in comparison with
a profiling which involves just cup-shaped recesses. It
has been found however that, if the end of the projection
is rounded off or curved, that can afford a markedly
increased amount of grip, in comparison with just ordi-
nary recesses. Therefore, a considerable self-cleaning
effect is achieved even in the case of relatively shallow
recesses in which the projection is substantially in the
form of a shallow dish or a lens-like portion.

The above-indicated mode of operation of the pro-
filing of the outsole according to the invention presup-
poses that the sole material is an elastically deformable
material such as rubber or rubber-like material. In prin-
ciple in that respect however it is possible for the projec-
tion to be made from a relatively hard and substantially
non-deformable material as the important consideration,
in regard to the desired mode of operation, is only the
elastic deformability of the bottom of each recess in the
region which surrounds or adjoins the respective projec-
tion. In this case it is necessary for the projection to be
connected to the bottom of the respective recess in a
suitable fashion, for example by being formed directly
thereon in an injection-molding process. Preferably how-
ever the projection is formed integrally with the bottom
of the respective recess and from the same material as
the outsole itself. A further possible configuration pro-
vides that the diaphragm-like bottom of each recess is
formed by a thin elastically deformable sole layer which
carries the projections and which is fixed on the top side
of the sole or wearing layer which has the recesses. In
this case the recesses are through holes which extend
through the wearing layer and which for example can be
formed therein by stamping. To achieve elastic deforma-
tion of the respective bottom of the recesses, it is neces-
sary for that purpose that the sole layer having the
projections is joined in surface contact throughout to the
top side of the wearing layer, in order thereby to produce
the local deformation and resulting upward and down-
ward movements of the bottom of the respective
recesses.

Further objects, features and advantages of the
present invention will be apparent from the following
description of a preferred embodiment.
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BRIEF DESCRIPTION OF THE DRAWING

Figure 1is a view from below of an outsole according
to the invention,

Figure 2 is a partial view in section taken along line
II-Il'in Figure 1 on an enlarged scale, and

Figure 3 is a sectional view similar to that shown in
Figure 2 of a slightly modified embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring firstly to Figure 1, an outsole for a sports
shoe such as a tennis shoe, which is generally identified
by reference numeral 1, has on its ground-engaging side
or underneath side a multiplicity of cup-shaped recesses
2 which have circular rims and which in their center con-
tain a projection 3 which is also circular in cross-section.
The projection 3 thus constitutes a kind of short peg in
the recess 2. In the illustrated embodiment the entire
ground-engaging side of the outsole is occupied by
approximately 120 recesses 2, of which however the
drawing clearly shows only the recesses 2 which are dis-
posed in the ball region 4 of the foresole portion, the
recesses disposed ontherearsole 5, and some recesses
which are to be found in the arch region 6. The further
recesses 2 which are disposed at positions other than
the above-indicated areas of the outsole are only dia-
grammatically indicated. The illustrated configuraiton is
intended to express the fact that complete occupation of
the outsole 1 with recesses 2 is conceivable, but prefer-
ably it is only the ball region 4 and the heel region 5 of
the outsole that are provided with group-like arrange-
ments of recesses 2 in the illustrated manner, with for
example about 50 recesses 2 on the foresole portion.
The remaining part of the ground-engaging side of the
outsole which is of less significance in regard to the grip
afforded by the sole by virtue of the lower level of loading
applied thereto can in this case be substantially smooth.
In the illustrated embodiment the recesses are of a diam-
eter of about 10 mm and a depth of between about 1 and
1.5 mm.

As can be seen from the view on an enlarged scale
and in section in Figure 2, the wall of each recess 2
extends inwardly in a toroidal configuration and forms a
bottom 8 which surrounds in an annular configuration the
projection 3 which projects therefrom towards the
ground-engaging side of the outsole. The peripheral sur-
face 3' of the projection 3 extends the wall of the recess
2, also in a toroidal configuration, and extends to a rela-
tively sharp edge 9 at the end face 10 of the projection
3, which is at the ground-engaging side of the outsole.

Formed in the outsole 1 on the side thereof which is
towards the foot of the wearer of the shoe in which the
outsole 1 is fitted are openings 12, disposed at locations
corresponding to the respective recesses 2 on the
ground-engaging side of the outsole 1. The openings 12
extend into the outsole 1 to such an extent that the annu-
lar bottom 8 of each recess 2 is of relatively small thick-
ness, being here for example 1 mm. A respective
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abutment body as indicated at 14 projects from the side
ofthe bottom 8 that is towards the foot, into the free space
formed by the recesses 12. The height of the abutment
body 14 constitutes approximately half the depth of the
opening 12.

In the illustrated embodiment the outsole 1 com-
prises rubber or a rubber-like material and the recesses
2, the openings 12 and the projections 3 and abutment
bodies 14 respectively provided therein are formed inte-
grally with the outsole 1.

The end faces 10 of the projections 3, which are dis-
posed in one plane with the surface of the ground-engag-
ing side of the outsole 1, form a not inconsiderable part
of the ground-engaging side of the outsole 1. When the
sports shoe fitted with this outsole 1 is used on a hard
smooth surface such as the floor of an indoor sports hall
or arena therefore the end faces 10 are involved in the
frictional engagement with the floor surface, that affords
the grip of the outsole 1. When the sports shoe is used
on rough ground, for example on the sand surface of a
tennis court or the like, the desired gripping capability of
the sole profiling is achieved by virtue of the fact that, as
aresult of the relative softness and roughness of the sur-
face on which the shoe is used, said or earth passes into
the recesses 2 and that gives rise to a kind of positive
locking engagement with the surface, with the edges of
the recesses 2 and the edges 9 of the end faces 10 of
the projections 3 digging into the playing surface. In addi-
tion, the projections 3 of at least a majority of the
recesses 2 are displaced inwardly by virtue of the
respective projections 3 being suspended in an elasti-
cally yielding manner on the annular bottom 8 of the
respective recess. The part of the outsole 1, which sur-
rounds each of the respective recesses 2 and which, in
comparison with the respective projection 3, is substan-
tially non-yieldingly supported at the sole layer (not
shown) which is disposed thereabove, is in contrast
deformed in a compression mode to alesser degree. The
extent of penetration of the projection 3 into the associ-
ated recess 2 is determined predominantly by the elastic
stretchability of the annular recess bottom 8 which thus
acts as a kind of diaphragm. Overstressing of the bottom
8, when a particularly heavy loading is applied, for exam-
ple due to the wearer of the shoe stepping on a small
stone, is avoided by the abutment body 14 on the top
side of the bottom 8 of the respective recess 2 coming
to bear against the layer of the sole which is disposed
thereabove.

When the foot is lifted off the ground in the course
of the rolling movement involved in walking or running,
the above-indicated loading on the projections 3, which
have been pressed into the recesses 2, ceases again.
Therefore the elastic return force of the bottom 8 of each
recess 2 causes the projection 3 to return to the initial
position shown in Figure 2. When that happens, the bot-
tom 8 of the recess, insofar as it has experienced defor-
mation, and in particular the projection 3 with its
peripheral surface 3' and possibly also with its end face
10, displace sand or dirt which has penetrated into the
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recess, out of the recess again. That affords the desired
self-cleaning effect for the outsole 1.

Reference will now be made to Figure 3 showing a
modified embodiment which differs from that described
with reference to Figures 1 and 2 only by virtue of the
end face 10’ of the projection 3 being curved in a lens-
like configuration. In this arrangement also the projection
3 does not project beyond the ground-engaging side of
the outsole 1, but is at least substantially in one plane
therewith, at the apex of its end face 10'. As the depth of
therecesses 2 is relatively small (for example only about
1 1mm) in both embodiments, the projection 3 in the
embodiment of Figures 1 and 2 is substantially in the
form of a small plate portion with a sharp edge, while in
the embodiment shown in Figure 3 it is in the shape of
half a lens configuration.

It is possible to depart from the embodiments
described above, in regard to various details thereof,
without departing from the scope of the invention. Thus
for example the end faces 10 and 10’ respectively do not
need to extend in one plane with the ground-engaging
surface of the outsole 1, but can be disposed in such a
position as to be set further into the respective recess 2.
More than one projection may also be arranged in a
recess, when of suitable size. The recesses do not have
to extend in a rounded configuration towards the bottom
8 thereof but may also be cylindrical so that an edge is
formed with the annular bottom 8 of the recess. The pro-
jection itself may also have a cylindrical peripheral sur-
face so that an edge is also formed between the
peripheral surface and the annular bottom 8. Further-
more the recesses do not have to be arranged as close
together as is shown in Figure 1. On the contrary, the
spacings between the individual recesses and therewith
also the number thereof can be selected having regard
to the intended purpose of the sporis shoe to be
equipped with the outsole according to the invention.

It will be appreciated therefore that various other
modifications and alterations may be made in the above-
described embodiments of the invention without thereby
departing from the spirit and scope thereof.

Claims

1. Anoutsole (1) of elastically deformable material for
a sports shoe, in particular a tennis shoe, with a sole
profiling in the form of a multiplicity of recesses (2)
in the ground-engaging side of the outsole, charac-
terised inthat at least one projection (3) is connected
to the bottom (8) of the respective recesses (2), the
projection projecting towards the ground-engaging
side, that the part of the bottom (8), which surrounds
the projection, is elastically deformable in such a
way that the bottom can be pressed into a free space
(12) provided thereabove, and that in the non-
deformed condition of the bottom (8) the projection
(3) does not project beyond the ground-engaging
side of the outsole (1).
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2.

10.

An outsole as set forth in claim 1 characterised in
that the part of the bottom (8), which surrounds the
projection (3), is annular.

An outsole as set forth in claim 1 or claim 2 charac-
terised in that the outsole is of a multi-layer structure
and the free spaces are each formed by openings
(12), at the foot side, in the sole layer (1) which has
the profiling.

An outsole as set forth in claim 1 or claim 2 charac-
terised in that the outsole is of a multi-layer structure
and the free spaces are each formed by openings,
at the ground-engaging side, in a sole layer which is
connected to the sole layer which has the profiling.

An outsole as set forth in one of claims 1 to 4 char-
acterised in that connected to the top side of the bot-
tom (8) of the recesses (2) is an abutment body (14)
which projects into the associated free space (12).

An outsole as set forth in one of claims 1 to 5 char-
acterised in that the recesses (2) are cup-shaped
and the projections (3) arranged therein are of cir-
cular cross-section.

An outsole as set forth in one of claims 1 to 6 char-
acterised in that the ends (10’) of the projections (3)
are convexly curved.

An outsole as set forth in claim 7 characterised in
that the curvature of the end (10') extends to the bot-
tom (8) of the recess.

An outsole as set forth in one of claims 1 to 8 char-
acterised in that the wall of each recess (2) extends
towards the bottom (8) thereof in a spherical or toroi-
dal configuration.

An outsole as set forth in one of claims 1 to 9 char-
acterised in that a group of recesses (2) is provided
at least on the foresole portion in the ball region (4).
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