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Claim

Inlay for a shoe, wherein:

{a) said inlay extends gt least throughout
substantially the entire forefoot region;

(b) said inlay comprises one piece of a hard,
resilient plate material of uniform thickness:

{c} said plate material is formed with a profiling
provided transversely to the longitudinal
direction of a sole of the shoe;

(d) said transverse profiling extends at least
throughout substantially the entire forefoot
region; and

(e} said profiling has a cross-section consisting of
periodically repeating cross-sectional profile
elements, each of said cross-sectional profile

elements comprising a ridge and a recess.
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With shces in garerzl and in parsiculsr with scgers shoes such as,

instance, shoas Scr light athletics, mountaineering shees, golf skhces

leaving aside the extraneous conditions, determined above all by the

design of the shoe:
(1) In the first place, the tilting moment is the larger, the

nigher is the force component directed towards the side, 1.e.

o
Lorce

e
the tilting force acting upon the foot. This tilting

iepends largely on the extraneous loading conditions, i.e. ih

=)
2

=)

lozding conditions unaffected by the shoe, which, especizlly
in sportirg activitiss, are very pronounced, as & result of
which sport especially leads with relative fregquency to

ligament tears of strains.
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2
(2) In the second place, the tilting moment is the higher, the
longer is, in physical terms, the lever arm, i.e. the greater
is the distance tetween the foot and the ground. This means
that all other conditicns being equal the til%ing movemens
increassgs with the thickness ef fthe shoe sole.
(3) Whether 2
and, as a
does not only depen
momens tut
opposes
the rtigher
scle; Z.2.
orposes Ilexing i
shich is meant
neoe E narallsl
‘e
'-otQ.
RIEES In the light ol <he 2bove factcrs 2 very thin and stifl snée sole would
*"'t' be idesl Tor making the risk of the fcot srzouving over to the side as
:':..’ low as possible. For if the shce sole is very thin, the tilfing moment
tee is at a minimum, and if the shoe sole is very stiff théere is g high
noment of resistance which tends to prevent the tilting moment Zrom
actually ceusing lateral tilting. Such a shoe solée is, however, oy né
veus means ideal, since yei other requiremerts apply as regards the
Teat d characteristics which a shece should vossess.
. oW
cele
e W Whereas the wearer of such & shce with a very thin and stiff sole would
% I be zble to stand well and safely on level ground, i.e. Wwhereas such a2
‘:"‘; shoe would ensure that the wearer's stability on level ground is good,
. . the wearer of such a shoe could run with that shoe only with difficulty
feb and insecurely, and in addition his stability on uneven ground would not
i

be good, for the stiff scle of such a shoe would not adapt itself to

uneven ground and make any roll-off

motion of the shoe sole while running
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on the ground impossible. So as to enable the wearser of the shoe to run
well and safely as a result of a2 good roll-off motion of the shoe sole
on the ground, the shoe sole must be soft and flexidle. This requiremens

or makinrg the skoe sole so0ft and flexible and nov rigid, does nowever
=) = s )

y

or the reasons below, entail the “urther resquirement zhat the shoe scls

t=1,

Tust not be designed so a&s to be thin, z2s is, according to the atove

4 o Jaa R o - g - [P P y @) £~ & -
explanstions, desiratle in order o reducs the risk of <he Zoot snerping

over, but that on the contrary it sncull be made thick:

nesses of the zround sfc., are transmitted through the sole of <he shos
peins-oy-voint tc the scle of the wearer's foot, which Is ol course
extrerely uncom®oriatls 2pd even distressing. In order to zllsviate as

far as possible such & transmission of point pressures to the sols of the

(a} On the one hand the sole should be as thin and rigid &s
possible in order to make the risk of lateral snapving over
of the foot and hence the risk of ligament tears and siraihns

as low as possihle.

() On the other hand, the sole should be as soft, flexible and
thick as possible ird order to enable & roll-off motion as
required for running as well as secure standing on uneven
ground while preventing, to the largest possible degree, the

transmission of point pressures due %o the ground.

1
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Whereas according to the state of the art shoe soles with a stiffening
inlay are known, the proposals as regards these known stiffening inlays

are neither intended to tvrovide a shoe sole meeiing the two above

opposed reauirements, nor dc these inlays constitule a solufticn of this
oroolem:
Sroxm tHe 3rizish patent 3EB-A-) 237 S21 =2 stiffzning inlsy from metel or

in the sole o the shoe a2nd irtended estecially for golf shoes. The
pursose of this stilfenirg inlay consists in solving the probleams in
restect of svpike retention and isolation of the Zcot from the pressurs

in particular uncontrolled torsional flexing of the middle pert is 2o ve
prevented with such sole materials in order to avoid & reduction of fo0%

brings about not only the regquired transverse stifl
forefoot region of the shoe sole but the forefoot region is at the same
time stiffened also in the longitudinal direction of ihe sole, 2s a resul
of which the roll-off motion of the sho& sole when running is, in

undesirable manner, mdde more difficult.

From the US patent US-2A-4 439 937 a stiffering metal inluy is known,
which extends from the middle part of the forefdot region of the shoe
sole rearward towards the rear end of the heel region and is intended %o
act as a support in the waist or instep region. The front part of the
forefoot region of the shoe sole is, on the other hand, specifically Iree

of the stiffening inlay, so that it remains vertically flexible, which is
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necessary for a good roll-off motion, but this has the disadvantage that

with such a désign the lateral stability is low.

Lastly, 2 moulded sole made of soft elastic plastic or rubber materials
with a tread-through-proof, hard elastic inlay, e.g. mads from steel

sheet, is known Irom the Eurovesr patent application IP-:i-l4 349, said

Torsfoct region and the heel region of this inlay are recessed SO as o
enzble them to he covered throughout with a layer of soft elastic sole
material in order to ensure higher foot comfort in the ball and heel

iy

regions than if use is made of a stifféning inlay extencding 2%t all points

directly below the insole. These recessed regions of the stiffening
inlay are brought about by the material of the inlay being bent in sleps,
e

along bending lines at right angles to the longitudinal axis of the scle

where there is the transition from the given heightened te the given
recessed ragion. However, these bending lines do not modifiy the stiffness
conditions of thé inlay significantly, as a result of which the inlsay
causes virtually the same degree of sole stiffening in the transverse as
in the longitudinal direction, thus impeding the roll-off motion of the

shoe sole to the same extent to which the transverse stiffness is increased.

On the cther hand, the object of the invention consists in pariicular in
providing an inlay for the production of shoes, with which the risk of
lateral snapping over of the foot and hence the risk of ligament tears and
strains is as low as possibla, and which, at the same time, enables
excellent roll-off motion of the shoe sole as required for running, in

conjunction with optimal stability.
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Furthermore, the invention is intended to provide a
shae sole and a shoe, in particular a sport shoe, with these
characteristics.

According to the invention there is provided inlay for

5 a shoe, wherein:

(a) said inlay extends at least throughout

substantially the entire forefoot region;

(b) said inlay comprises one piece of a hard,

resilient plate material of uniform thickness;
._Ei? {c) said plate material is formed with a profiling
4 ;.AJ provided transversely to the longitudinal
,:;*_ direction of a sole of the shoe;
E.ZT (d) said transverse profiling extends at least
.JE" throughout substantially the entire forefoot
15 raeglon; and
(e) gaid profiling has a cross-section consisting of
'I“'S periodically repeating cross-sectional profile
JNCAE elements, each of said cross-sectional profile
::;ns elements comprising a ridge and a recess.
wZ@ A shoe sole according to the invention is characterised
in that it has an inlay according to the invention, which is
P preferably firmly connected with the sole, i.e. preferably by
i noulding about said inlay a plastic material, by foaming,
injection, casting or some other method, or by vulcanising it
25 into a plastic material, saild plastic material forming at
least a part of the sole or the entire sole.
#
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Lastly, the invention provides for a shoe having a sole
according to the invention with an inlay according to the
invention.

A particularly preferred embodiment of the inlay
according to the invention is characterised in that the inlay
extends over substantially the entire sole length and that
the deformation capacity of said inlay in the longitudinal
direction of the sole, from the heel to the large toe, is
good. Such an inlay enables torsional movements of the foot,
such as are necessary e.g. with many types of light
athletics, when golfing, in tennlis and with similar
activities.

In addition, the inlay to the invention is made
elastically resilient, this being quite especially preferred,
as a result of which the shoe sole, time and again,

substantially resumes, by itself, its initial position.

/
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Lastly the inlay according to the invention is made, in its specially
vreferred embodiment, pressure-stiff against pressure at right angles o
the tvlane of the sole, which is very important because zs = resuli point

pressures due to the ground zre distributed cver the entire aresz of the

inlay, so thatv pressurses caused oy smell stones, unevennesses ol the
ground efc. 2r2 noit transmitied o the scls of the f3ctT poini-oy-peins.

A guite ssvecially preferred and highly oraciicabls smpcdimens of the
inlay according o the invention, which ovcssesses 211 <he zvove
advantageous vroperiies, 1is charzcierised in “hai the inlay, ia serzicular
an inlzy mads in cne piscs, consists ol %ard, springy sheet neterial zand

-+

Tattty snd more especially svpring steel sheet.
e s
440 %
sies Such an inlay according to the invention, which is excellently suited for
-8 *
. sole and shoeé manufacture as carried out in vpractice, combines in itsel?
Y o - 7 ?
e ot . s A X . . e
in particular, the following advantagecus characteriszics:
LR RN ]
'OI:
1 Zigh lateral stability sincé transverse proiiling confers to
D P
the inlay a high stiffness against bending in the dirsciion of
evas profiling, i.e. in the itransverse direction of the sols,
* .
"..' especially in the given roll-off region;
L]
- 1 3
[ I
e (2) very good vertical flexibility in the longitudinal dirsciion of

the sole, especially during the roll-off motion, since trans-
verse profiling confers to the inlay low stiffness agzinst
bending at right angles to the direction of profiling and at

right angles toc the plane in which the profiling extends:
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(3) nigh torsional capacity about the longitudinal direction of
the scle from the heel to the large toe, since transverse

seesee

X RN}

se e

profiling enables torsion of the individual iransverse zrofilss

in resypect of one another, about an axis veriical %o the

(4) good pressure distribuiion owing to the stiilrness zgains=
pressure ci the hard sheet maverial o2f wnich She inlzy Is nads,

nressurss acting Irom teleow over ithe eniire zrsz of the inlay;
X g
=\ - - -
(3/ excellent resilience siice the soringy shest caterizl reverts,

s}
o
lay
o

is, owing to the low thickness of the scle, as Zow as vossible, =nd
moment of resistance to tilting is, owing to the high lateral stabilis
as high as possible, a nigh degree of foot comfort being achisved 2t the
same time, since point vressures emanating from che ground are not Trans-

mitted point-by-voint to the sole of the foot and the roll-off motion of

the foct while running is facilitated, while, in addition, z thin layer

wy
6]
o
[
ki
[
]
-
D
o1
ot

of soft-elastic sole materials on the underside of the inlay i

for adaptation to unevennesses of the ground (high stability).

Investigations have shown that such an inlay acccrding to the invention
made from spring steel withstands a minimum of 5 million alternating
bending operations without any loss of shape, which means e.g. that the

inlay remains stable and suitable for use for about 650 golf tournaments.
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invention is pacde oI 2 composite meteriazl consisiing of dilfsrent layers
of material such 2s e.g. metal and plastic. Such an inlzy may consist of
strip-shavped zones ssparated in the transverse direciicn ol sha sole,

such a way that it extends over substantially the entire area of the

sole, it may in certain cases be z2lsé sufficient for the inlay to extend
over substantially the sntire width and/or over substantially the entire
h

length of the forefoot region, since this alone yields zmest of ths

advantages explained above.

The hard, resilient sheet material may have & thickness between 0.1 mm

and 1.5 mm, and preferatly between 0.% mm and 0.8 mm.

The transverse and/or longitudinal profiling may have, in particular, a
grooved, fluted, ribbed, channelled, undulating, furrowed or bead-shaved,
and preferably a corrugated, zig-zag-shaved or corrugation-like cross-

gection.

In this connection profiling direction means the direction in which such

¢ O W
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profiling is rolled, drawn, extruded etc., i.e. in case of profiling

with grooved cross-section the longitudinal direction of every individual

groove,

The width of the periodically repeating profile cross-section elements
is preferably 3 mm to 20 mm, more especially 6 mm to 16 mm, and by way of

special preference 8 mm to |3 mm.

With a view to increasing the anchoring caracity of the irlay in = sole

further, it is vossible to design the profilirg in such 2 way that it

direction of profiling, although owing to profiling cthe inlay ac-
cording to the invention already has excellent anchoring capacity and such

an increase is not required in most of the cases.

Tcr the prassure c¢f the foot to be transmitied <0 the ground sver oveviar,

range of the large toe, of the ball of the foot and/or of the hneel,

whersty said recess has, preferably, a flat or plane totiom, so as 10
ensble the above funciicn to be carried out particularly well.

In order to ensure that, in the course of foamrng in etc., the plastic
can spread well on both sides of the inlay, the latter can be vrovided
with through-holes for the plastic material, said holes being distributed
over the surface of thée inley and provided with one or several injection
ducts through which to inject the plastic material, and/or with a
multitude or plurality of penetration apertures, which msy, in carticular,

be peretrations.

The inlay according to the invention makes it outstandingly pessible for
kncbs or spikes to be fitted in a non-separable manner or to be

replaceably fitted by means of fastening means provided on or within the
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inlay. This virtuzally eliminates all attachment and fasiening croblens,

which otherwise occur when ritting knobs or stikes 16 a3 normsl sole.

As 2 point of Jevail, the a2bove fasiening means may »e ithrezded holss
orovi ‘ed within the inlay or threaded inser’ss mounted on thes inlay.
o

Particularly stabls, esvecially direcvionally sstable, astachmans of

to produce an integrated composite siructure, at leasit one of szid layers

teing vrovided with the transverse profiling anc preierably consisting
of the transverse profiling. Such 3 composite structure makes it

possible to link the advantages of dif

It is possible, for instance, for the composite sheet materizl <o have
a first layer consisting orf a plane, preferably non-profiled Ilexidle
and resilient sheet material, and of a seccnd layer designed as =2
profiled layer and consisting e.g. of individual profiles arranged next
to ¢one another, which are ~onnected by bonding, vulcanising stc. with
the resilient sheet material, as a result of which the first and the

second layer are integrated so as to form a composite material,

This type of comstruction makes it possible %o use for the Zirst layer,

the function of which is to act as an elastic flexible bond of %he

A
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profiles, a material which is, in particular, resiliently flexible and
thin, such as Teflon or, in particular, thin spring steel, while using
for the second layer, the special function of which is to confer a
high dearee of lateral stability to the inlay, a particularly stiff
and pressure-resistant material such as special steel or rigid plastic
material.

By using a composite sheet material it is also possible to confer
special properties to the inlay according to the invention, which
cannot be achieved at all or only with great difficulty if use is made
of a single-layer sheet material. It is possible, for instance by
producing, with the aid of closely adjacent rectangular profiles or U=
profiles by way of transverse profiling on a composite sheet material,
an inlay which permits flexing of the sole only in the upward
direction but not downward, thus e.g. conferring particularly good
kicking characteristiecs to football shoes.

Although the inlay according to the invention can in principie also be
used as an "inlaid sole" or inlaid intermediate sole, it is preferable
to develop it as an insole or join it firmly with the sole, in order
to integrate it, in stable fashion, with the overall structure of the
sole and hence the entire shoe, this being possible both by bonding to
the sole or vulcanising on to or in the sole, as also by moulding the
sole material about the inlay.

The inlay according to the invention can be developed in accordance
with the invention as an insole in that the profiling cavities and/or
intermediate spaces of the transverse profiling and the iongitudinal
profiling optionally provided in certain embodiments and other
recesses or the like are filled by a filler material preferably firmly
connected with the inlay in such a way that inlay and filler material
are preferably combined to give a composite material whose upper
arid/or Tower surface is plane.

The invention furthermore provides a sole for a shoe having an inlay
according to the invention which is firmly connected with the sole or
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forms a component of the sale or in which the sole is an insole of the
above-mentioned kind or is firmly connected with such an insole. In
such a sole according to the invention a plastic may be foamed,
injected, cast or moulded in any other way about the inlay or it may
be vulcanised into a plastic material, this plastic material forming
at least part of the sole or the filler composition or the entire
filler composition.

The inlay, insole or sole according to the invention is suitable for
shoes of virtually any kind, whereby the concept "shoes" within the
scope of the present invention and claims relat s, apart from shoes in
the narrow senseé such as low shoes, high shoes etc., also to boots, 1in
particular high boats, rubber boots etc. Incidentally, by using the
inlay, insole or sole according tc the invention the shoes can be
produced very economically. Apart from the above advantages, the high
lateral stability of the inlay, insole or sole according to the
invention causes all Shoes to be supported and the plantar arch to be
protected while at the same time protecting the ball region, in
particular against burn when running, while the elastic resilience of
the inlay ensures, inter alia, that the foot is less prone to fatigue.

The inlay, insole or sole according to the invention is advantageous
for normal shoes such as street or running shoes, and it is
particularly advantageous for sport shoes such as, in particular but
by no means exclusively, shoes for light athletics, jogging shoes,
shoes for indoor sports, sport shoes for lawn sports, golf shoes,
tennis shoes, high-jump shoes, mountaineering shoes etc., while. owing
to the outstanding characteristics which it confers to the shoe, its
effects are not only such as to make it more useful and protect health
but also such as to increase performance, whereby said effects result
from the varijous characteristics such as increased stability,
torsional capacity, elastic resilience etc. In the case of golf shoes
for instance, to mention but one example, the guality of the strokes
isy inter alia, improved owing to improved stability, high roll-off
mobility and good torsional capacity. In the high jump it is possible,
as has been shown by tests, to achieve greater heights. With

I~
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mountaineering shoes the transmission of pressures from below, which
in this case is particularly critical owing to the ground
conditions such as slopes of boulders, is reduced to a very
substantial degree, while owing to the fact that the flat sole
construction is possible, the close contact with the ground is, at the
same time, considerably improved and the danger of injuries to the
feet significantly reduced. This significant reduction of the risk of
injury and improvement of close contact with the ground is,
incidentally, a very important advantage of the invention whatever the
type of sport.

The above as well as other characteristics and advantages of the
invention are described in detail below, with reference to especially
preferred embodiments and figures 1 to 14 of the drawing, in which
such embodiments and details thereof are illustrated:

Figure 1 A top view of a first embodiment of an inlay actording to
the invention, which extends over the entire area of the
sole and is provided with transverse profiling throughout
(e.g. at a scale of 1:1 with shoe size 42), as well as an
enlarged partial view in perspective of the transverse
profiling;

Figure 2 a top view of a second embodiment of an inlay according to
the invention, which is similar to the embodiment shown in
figure 1, in which however the transverse profiling is
characterised by a somewhat larger width of the individual
profiles and is provided with through-holes for plastic
serving to coat the inlay as it is embedded into a sole with
foam or to encase it in some other manner;

Figure 3 a top view of a third embodiment of an inlay according to
the invention as well as a cross~section through said
inlay, which is similar to the embodiment according to
figure 1, but differs from said embodiment in particular in
that it has through-holes for fitting spike fasteners and in
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Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10
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that, in the waist region, the transverse profiling partly
passes over into longitudinal profiling;

an excerpt from a rectangular corrugated profile which may
be provided by way of profiling in various embodiments;

an excerpt of a trapezoidal corrugated profile provided with
secondary profiling;

an excerpt of a zig-zag profile provided in the embodiments
according to figure 3 and figure 7;

a fourth embodiment of an inlay according to the invention
which is provided with transverse profiling only in the
forefoot region but has a torsional bridge with transverse
profiling and/or Tongitudinal profiling in the waist region
(in the present case profiling is provided in the waist
region, which extends in lengitudinal direction of the
torsional bridge extending at an acute angle to the
Tongitudinal direction of the sole) and is provided with
longitudinal profiling in the heel region, furthermore
through-holes are available for attaching spikes;

a fifth embodiment of an inlay according to the invention,
which is provided with recesses for improved transmission of
the foot pressure to the ground and with continuous
longitudinal profiling in the waist region;

a partial cross-section along the line M-N in figure 8;
a top view of a sole with an inlay indicated by means of a

dashed 1ines which extends only over the area of the
forefoot;
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a section according to Tine S-T in figure 10, in which the
plastic material by means of which the inlay is foamed into
the sole, is, for presentational reasons, not shown;

a longitudinal section of the sole of a spert shoe according
t0 the invention with flat sole and wedge-heel inlay;

a longitudinal section in accordance with figure 12 of a
different embodiment of a sport shoe with heel according to
the 1nvention;

a much enlarged partial cross-section, nof necessarily to
scale, of a sheet-type inlay made with a composite inlay
comprising several layers which are connected with one
another so as to form an integrated unit;

an enlarged partial longitudinal section of a first
embodiment of an insole formed of an inlay by filling the
profiling cavities and/or intermediate spaces with a filler
material so as to form upper and lower, plane surfaces;

an enlarged partial longitudinal section of another
embodiment of an insole formed by an inlay with filler

composition, the filler composition covering the profiling

on both sides; and

an enlarged partial longitudinal section of still another
embodiment of an insole consisting of an inlay made plane on
both sides by means of a filler composition and a thin inlaid
sole (inlay) bonded on one side or lying loosely.

In the figures of the drawing identical or similar components bear the

same reference numbers $0 that as regards such components which bear a

reference number in a figure but are not explained reference should be

made to the explanations of these parts as given in relation to

previous figures.
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To begin with, reference is made to figure 1 showing a2 top view of a

first embodiment of an inlay 1 according to the invention. This inlay

is made in one piece of hard, resilient sheet material, i.e. preferably

spring steel, and extends over the entire area of the sclzs, that is u»

say its contour is sutstantially that of zn inlay s

It will be appreciated that in figure 1 and also in the othe

only some of the profile edges shown bear z reference rumber.

As can be seen in figurs 1, the term "grofile periocd" signifies the width
of the periodically repeating cross-sectional profilé elements, i.e. in
this case the width of a trapezoidal ridge

A plus a trapezoidal
recess B.

Figure 2 shows a further embodiment of zn inldy 1 differing from the

inlay according to figure 1 substantially by the fact that profile period
P of transverse profiling 2 is larger and that the inlay is provided with
through-holes 4 designed, in garticular, as penetrations. These through-

holes 4 distributed cver the surface of inlay | serve as through-holes
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for plastic rmaterial when moulding, by foaming, injection, casting or

-ih

some other method, plastic about the inlsy with a view to integraiing

L= g

the inlay into a shoe sole.

In addition, the longitudinal axis C-D, the roll-cff axis E-7 and the
L

transverse axis G-X of the sole, into which inlay 7 is integrated, are

irawn in figurs 2.

. Transverse profiling 2 of inlay 1 according fo fizure £ has prelersbly
the profiling form shown at the botiom ol figure 1, but any other
profiling form is also possible, for inszance cne of the profiling Icorzxs
shown in figures 4, 5 and 5.

Figure 3 shows a itop view of a third embodiment of inlay 1 according io

the invention as well as a longitudinal seciion through

differs in various ways from the embodiments according
s

AR (2) Whereas both in forefoot region 3 and in heel region 7 trans-
verse pvrofiling 2 is provided by way of profiling, waist region
6 is provided with longitudinazl profiling S extsnding in the
longitudinal directien of inlay 1, wherebty said longitudinal
orofiling passes at the two longitudinal ends of hesl region &
vig transitional transverse profiling 9 griduslly into trans-

verse profiling 2 of forefoct region 5 and heel region 7.

e x (b) Transverse profiling 3 as well as longitudinal oprofiling 8 and

also transitional transverse profiling 9 is designed as a zig-

gzag profile, as shown in the cross-sectional view of figure 3.
A partial view of this profile is shown; in perspective manner,

in figure 6.

. (¢) Lastly, inlay {1 of the embodiment according to figure 3 has
tee through~holes {0 for the attachment of threaded lugs or inserts

iy
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tov). So as to be able to attach the threaded lugs or inserts
1

inley 1 in figure 3, flat regions 13, i.e. regions withous

transverse vrofiling 2, are crovided zboui shrough-hcles 10.
B L Z

Tre method of zitaching knobs or stikes descrited in the

Figure 4 shows in varticular a rectangular corrugated profile, wherees

e
figure 5 shows a itrapezoidal corrugated pvrofils with secondary vrofiling
15, which is smaller than the frapezoidal -crrugated profile anc has =z

orofiling dirsction at right angles to the prorfiling direction of the

o}

trapezoidal corrugated profile. Figure § shoéws, as already mentione
a zig-zag vrofils. Profile edges 3 may be rounced to a greater or lesser
extent so that the profiles according to figures 4 and
pass into grooved profiles with grooves of half.-round or oval or zarch-

shaped créss-section, if this is reguired.

Profile period P is preferably in the range between 3 am and 20 mm, more
especially in the range between 6 mm and 16 mm and by way of special

preference in the range tetween 8 tm and 13 mm, whereas profile height H
is preferably in the range between | mm and 5 mm, more especially in the

range between 2 mm and 3 mm, the hard resilient sheet material of which

o)
o
®
o
"
0
o
o
3
0

a
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®
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inlay 1 is made consisting preferably of metal or plastic materizl, and,

oy way of special preference,of spring steel. The thickness of zhis

is in

jo R

cf material an

sheet material depends on the fype

of svikes or for attaching fasterning nmeans Ior svikes.
Figure 3 shows & 00 view of a2 Iurther
to the invention, with trinsverse prsiilin
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Figure 10 shows a sole 18 with an inlay 1 indicated by dashed lines,
which extends only over the forefoot region and is provided throughout
with transverse profiling 2. In figure 11, the longitudinal sectien
along line S-T of the sole in figure 10 shows only the outsole of scle
18, whereas the plastic material in which inlay 1 is foam-embedded and
which is firmly connected with the outsole, has been omitted for

presentational reasons.

Figures 12 and 13 show in diagrammatic mannef how an inlay 1 is




preferably integrated into the overall structure of a sole, i.a. between
outsole 19, on the one hand, and the interior sole 20 as well as ortho-

paedic sock 21, on the other hand, whereby heel component 22 may, with &

flat sole 18 as shown in fiqure 12, be a wedge insert.

Soth inlay | of sole 18 according to fizurs 12 and the solzs according
to figure 17 are provided with continuous transverse profiling in the
forefoct region and in the heel region, whereas in the waist rzgion
longitudinal profiling 8 is provided. With the heeled shoe according
to figure 13, this longitudingl profiling is desigred in ihe Sorm of =

corresponding through-holes of inlay | into transverse profiling 2 of
the for=foot regiorn and the heel region, “he base paris 25 thsreof,

profiling 2, being, for instance, welded to inlay 1 or attached in some

other manner to said inlay. To make the soles provided with zn inlay

according to the invention use may be made of any conventional
whereby other comventional inlays,; such as the heel wedge with the
wedged shoe according to figure 12 can be foam-embedded into the sole,

together with inlay 1.

Lastly, figure 14 shows a partial cross-section of an inlay according
to the invention, which consists of a compdsite sheet material consisting
of several layers 26, 27 and 28, which are combined by bonding so as to

form an integral composite material:

The lowest layer 28 in figure 14 consists of adjacent square box profiles
29 arranged at a very small distance U of, for instance, 0.1 mm or less

from ome another or even closely next to one another. These box profiles
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29 are firmly connected, by means of layer 27 which cunsists of adhesive,

with layer 26 consisting of a resiliently flexible, flat shees material.

Tact that the inlay can tend only in the dirsction of arrow X in an

against one another. A shoe, the scle of which is provided with such
an inlay, is, for instance, vartioularly suitable as z Too0tball shoe
since this Inlsy urevents undesirzbtls downward dending oF she scle when
kicking & vall. 2.3. She zcal.

The sheetl material Zorming layer 26 may cemsist, Jor ingtance of spring
steel or Teflon nnd have a thickness V,.depending on the <yve of azsterizl,
between preferably O.] mm and 2 =mm; wheress the box profilss 2§, w .ich
2ay, Ior Instance. be extrusicns of 2 nigh-strsngth zluzinium alloy, mey
have 2 side lsngth W in the rangs 27 preferadiy 5 mm 3o 3 mm. IS
rzquired, box profiles 29 or any other wrofiles provided in such a

ing which largely atsenuates the noises caused
n

PP
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Figures 15, 16 and 17 show much enlarged partial longitudinal
sections, not necessarily to scale, of three embodiments of an insole
31 comprising an inlay 1 with transverse profiling 2 and a filler
composition 33 (shown in hatching) filling up the profiling cavities
and/or intermediate spaces 32. This filler composition 33 fills up the
profiling cavities and/or intermediate spaces 32 in such a way that

the upper surface 34 and the Tower surfdce 35 of the insole are level.

The inlay 1 and the filler composition 33 are preferably connected
with each other in firmly adhesive manner to give a component, e.g. by
bonding and vulcanising, when consisting of metal the inlay being
pre?erab]y provided with a primary coat for improving adhesion. The
filler composition may be or contain plastic and/or felt and/or other
filler material.

While in figure 15 the thickness of the insole 31 equals the height H
of the inlay 1, in the insole 31 according to figure 16 the thickness
R of the filler composition 33 is greater than the height H of the
inlay 1, so that on both sides of the insole thin layers Y and Z of
filler composition cover the inlay 1. Layer Y may also only be
provided on one side, preferably on the side facing the foot, in
particular to improve the comfort for the foot.

In the embodiment according to figure 17 the comfort for the foot is
even much improved by bonding or loosely applying a thin inlaid sole
36 to the upper side 34 of the composite article formed of the inlay I
and the filler composition 33.

The inTay 1 shown in figure 15 having cross-secticonally rounded
trapezoidal transverse profiling 2 may be for example the inlay shown
in figure 1. In this figure the inlay consists for example of spring
steel sheet having a primary coating and a material thickness of
preferably 0.2 tm and a profile period P of 5 mm and a height H of 2.0
mm and is levelled on both sides by a filler composition made of soft
elastic plastic.
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The inlay 1 shown in figure 16 having groove-like transverse profiling
may be for example the inlay shown in figure 2. The inlay 1 shown in
figure 17 having zig-zag-like transverse profiling may be for example
the inlay shown in figure 3 but preferably without the spike holes 10
and without the pliane regions 13 of figure 3. Basically the insole 31
may be made of any inlay according to the invention, whereby in the
case of the inlays according to figures 8 and 9 the recesses 16 may also
be filled withthe filler composition 33 which may also have shock-
absorbing properties.

[t is self-evident that the filler composition has a hardness
considerably reduced as compared to that of the inlay material, e.g.
is soft elastic and possibly also shock-absorbing, so that the
properties of the irilay according to the invention are hignly
effective in spite of the filler composition. The same also applies to
the plastic material by which an inlay according to the invention can
be surrounded by moulding,
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. Inlay for a shoe, wherein:

(a} said inlay extends at least throughout
substantially the entire forefoot region;

(b) said inlay comprises one piece of a hard,
resilient plate material of uniform thickness;

(c) said plate material is formed with a profiling
provided transversely to the longitudinal
direction of a sole of the shoe;

(d) said transverse profiling extends at least
throughout substantially the entire forefoot
region; and

(e) said profiling has a cross-section consisting of
periodically repeating cross-sectional profile
elements, each of said cross-secticonal profile
elements comprising a ridge and a recess.

2. Inlay according to claim 1, wherein said ridge has the
same width as said recess.

3. Inlay according to claim 1 or 2, wherein said
periodically repeating cross-sectional profile elements have
a width which is in the range from 3mm to 20mm.

4, Inlay according to claim 1, 2 or 3, wherein said
periodicalily repeating cross-sectional profile elements have
width which is in the range from 6émm to 16mm,

5, Inlay according to any one of claims 1 to 4, wherein
said periodically repeating cross-sectional profile elements

have a width which is in the range from 8mm to 13mn.
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6. Inlay according to any one of claims 1 to 5, wherein
said transverse profiling has a cross-section selected from
the group consisting of grooved, fluted, ribbed, channelled,
undulated, furrowed, bead-type, corrugation-like, trapezoidal
and zig-—-zag-shaped cross-section.

7. Inlay according to any one of claims 1 to 6, wherein
said hard, resilient plate material is selected from the
group consisting of metal, plastics, steel, spring steel.

8. Iniay according to any one of claims 1 to 7, wherein
said hard resilient plate matcrial has a thickness between
O.1lmm and 1.5nmm.

9. Inlay according to claim 8, wherein said hard resilient
plate material has a thickness between 0.3mm and 0.5mm.

10. Inlay according to any one of claims 1 to 9, wherein
said inlay extends over substantially the entire area of the
sole.

11. Inlay according to claim 10, wherein said transverse
profiling is provided throughout substantially the entire
sole area.

12, Inlay according to any one of claims 1 to 11, wherein
sald inlay is provided in at least one of the region of the
waist and the region of the heel with longitudinal profiling
extending in the longitudinal direction of the sole.

13. Inlay according to any one of claims 1 to 12, wherein
said transverse and/or longitudinal profiling has a secondary
profiling, said secondary profiling being selected from

undulating, serrating, fluting, grooving and furrowing said
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first mentioned profiling in its »rofiling direction; and’/or
said secondary profiling being selected from providing said
first mentioned profiling with some other secondary profiling
at right angles to the profiling direction of said first
mentioned profiling.

14. Inlay according to any one of claims 1 to 13. wherein
said inlay has, in a predetermined region of the foot or in
several predetermined regions of the foot a recess facing the
ground, with a view to better transmission of the foot
p.essure to the ground.

15. Inlay according to claim 14 wherein said several
predetermined regions comprise one or more of the regions of
the large toe, the ball of the foot and/or the heel.

16. Inlay according to any one of claims 1 to i5, wherein
knobs or spikes are attached in non-~detachable manner to the
inlay, cr can be replaceably attached with the aid of
fastening means provided on or within the inlay.

17. Inlay according teo claim 16, wherein base parts of the
knobs or spikes or the fastening means are secured in
recesses in the inlay and support themselves against the side
walls of the recesses, said base parts or fastening means
match the adjacent side walls of the recesses in positive
manner, and/or are firmly attached to said side walls.

18. Inlay according to claim 17, wherein recesses into
which the base parts of the knobs or spikes or fastening

means comprising threaded inserts are inserted, are recesses

/
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in the transverse and/or longitudinal profiling.

19. Inlay according to any one of claims 1 to 18, wherein
said inlay is provided with through~holes for plastics
materials, which are distributed over the surface of the
inlay.

20. Inlay according to claim 19 wherein said throuwgh-holes
comprise one or several injection ducts through which the
plastics material is injected, and with a plurality of
smaller through-holes.

21. Inlay according to any one of claims 1 to 20, wherein
said inlay consists of a composite sheet material having
several layers combined with one another so as to form an
integrated composite structure, at least one of which
possesses transverse profiling, at least in the region of the
forefoot.

22. Inlay according to claim 21, whevein said composite
sheet material comprises a flat layer of flexible, resilient
material and a profile laver.

23, Inlay according to any one of claims 1 to 22, wherein
said inlay is developed as an insole by filling the profiling
recesses with filler composition in such a way that the upper
and/or lower surfaces of the inlay provided with the filler
composition is or are plane.

24. Sole for a shoe, wherein said socle has an inlay
according to one of claims 1 to 22, which is firmly connected
to the sole or forms part of the sole or said sole is an
insole according to claim 21 or is %&rmly connected with such

an insole.
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Sole according to claim 24, wherein a filler

composition comprising a plastics material is foamed,

injected,

cast or moulded around the inlay or

it is

vulcanised into a plastics material which forms at least part

of the sole or the filler composition or forms the euntire

filler composition.

26. Shoe,
claim 21,
27. Sport shoe,

characterized in that the sport

wherein said shoe has an inscle according to

or a sole according to claim 24 or 25.

shoe

comprises a sheoe acccrding to claim 26 or is & shoe according

to claim 26.
28. An inlay
described with
29. An inlay
described with
30. An inlay
described with
31, An inlay
described with
32. An inlay
described with
33. An inlay
described with
34. An inlay
described with
35. An inlay

described with

for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown

for a shoe as hereinbefore

reference to what is shown

particularliy
in Fig. 1.
particularly
in Fig. 2.

particularly

in Fig. 3.
particularly
in Fig. 4.

particularly
in Fig. 5.
particularly
in Figs. 3 and 6.
particularly

in Figs. 6 and 7.
particularly

in Fig. 7.



L XA ]
LR R

e 33
»

36. An inlay
described with
37. An inlay
described with
38. An inlay
described with
39. An inlay
described with
40, An inlay
described with
41. An inlay
described with
42. An inlay
described with
43. An inlay
described with
44. An inlay
described with

45.

-30-

for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore
reference to what is shown
for a shoe as hereinbefore

reference to what is shown

A sole for a shoe wherein said sole

according to any one of claims 28 to 44,

46,

47.

Dated this 25th day of March,

HELMUT MAYER,

A sport shoe including the sole according to

1992.

Patent Attorneys for the Applicant:

PETER MAXWELL & ASSOCIATES

particularly
in Figs. 8 and 9.
particulariy

in Fig. 10.
particularly
in Figs. 10 and 11.
particularly

in Fig. 12.

particularly

ir Fig. 13.
particularly
in Fig. 14.
particularly
in Fig. 15.
particularly
in Fig. 18.

particularly
in Fig. 17.

has an inlay

A shoe including the sole according to claim 45.

¢claim 45,
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