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1. Shoe with a reinforcement which at least partially encloses the foot

below the ankle joints and which extends above the upper ankle joint,
wherein the reinforcement has a stirrup element which at least partially
surrounds the foot below the ankle joints and a sleeve element which at least
partiallv surivunds the calf above the upper ankie joint. wherein the sleeve
element is connected with the stirrup element on an inner side of the foot via
an inner side articulation and on an outer side of the foot via an outer side
articulation in order to transmit at least tractive forces between the stirrup
element and the sleeve element, wherein the shoe has an effective
articulation axis which. with respect to a transverse axis of the shoe and seen
in a projection on a horizontal plane. is inclined opposite to an inclination
defined by Henke's axis as hereinbefore described said inclination of the
effective articulation axis having an extent to be effective in protecting the
wearer of the shoe against injuries. wherein the inclination is achieved by
arranging the inner side and outer side articulations such that the outer side
articulation is offset relative to the inner side articulation in a longitudinal
direction toward the front of the shoe. and that a projection of a connecting
straight line between the two articulations on a horizontal plane and the

transverse axis of the shoe encloses an angle of at least 10°.
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(57) Abstract

A shoe, in particular a sport shoe, has a reinforcement that totally or partially
surrounds the foot below the ankle and that extends at one or both sides of the foot
above the ankle. The reinforcement has a loop (28) that at least partially surrounds
the foot below the ankle and a sleeve (18) that at least surrounds the leg above
the ankle. The sleeve is linked to the loop by jeints (32, 34) at the inner and/or
outer side of the foot so as to transmit at least traction forces between the loop and
the sleeve. The joint (32) at the outer side of the foot is offset to the front in the
longitudinal direction of the shoe in relation to a middle position between. the outer
malleolus (24) and the inner malleolus (26) of the ankle, or the joint (34) at the
inner side of the foot is offset to the rear in the longitudinal direction of the shoe in
relation to said middle position. Sufficient mobility and reliable protection against
injury are thus achieved. This reinforcement may also be used with anr orthopaedic
stocking or other textile supporting fabrics to stabilise the ankle.

(57) Zusammenfassung

Bei einem Schuh, insbesondere Sportschuh, mit einer den FuB unterhalb der
Sprunggelenke feilweise oder vollstindig umfassenden, auf einer oder auf beiden
Seiten des FuBles bis oberhalb des oberen Sprunggelenks reichenden Verstirkung,
wobei die Verstirkung ein den Fufl unterhalb der Sprunggelenke zumindest
teilweise umgreifendes Biigelelement (28) und ein den Unterschenkel oberhalb des

oberen Sprunggelenks zumindest teilweise umgreifendes Manschettenelement (18)
aufweist, und wobei das Manschettenelement auf der FuBinnenseite und/oder auf der FuBauflenseite mit dem Biigelelement diber (jeweils) ein

Gelenk (32, 34) verbunden ist zur Ubertragung von zuthindest Zugkm'ﬂen zwischen Bilgelelement und Manschettenelement vorgeschlagen,
daB das fuBauBenseitige Gelenk (32) gegeniiber einer Mittelposition zwischen dem ZuBeren Kndchel (24) und dem inneren Knachel (26) des
oberen Sprunggelenks in Schuh-Lingsrichtung nach vome versetzt angeordnet ist, bzw. daB das fuBinnenseitige Gelenk (34) gegentiber der
Mittelposition in Schuh-Lingsrichtung nach hinten versetzt angeordnet ist. Hierdurch erreicht man bei ausreichender Beweglichkeit einen
zuverldssigen Verletzungsschutz. Die erfindungsgemafie Verstirkurig 1Bt sich auch in Verbindung mit einem orthopidischen Strumpf oder
dergleichen textilen Stitzgewebern zur Sprunggelenkstabiliserung einsetzen.
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SHOE, IN PARTICULAR SPORT SHGE OR ORTHOPAEDIC STOCKING WITH
ANKLE STABILIZATION

The invention is directed to a shoe, especially a sports shoe or orthopedic stocking,
with ankle joint stabilization, with a reinforcement which partially or entirely encloses the foot
below the ankle joints and which extends above the upper ankle joint on one or both sides of
the foot. The reinforcement has.a stirrup element which at least partially surrounds the foot
below the ankle joints and a sleeve element which at least partially surrounds the calf above
the upper ankle joint. The sleeve element is connected with the stirrup element on the inner
side of the foot and/or on the outer side of the foot via an articulation in order to transmit at
least tractive forces between the stirrup element and the sleeve element.

A cross-country shoe having these features is known from EP 0416437 B1. In order
to guide the ski reliably, the sleeve element is connected, via an articulation, with laterally
raised tabs of the rear heel shell so that corresponding ski-guiding forces can be transmitted
into the calf while relieving the ankle joints. Both articulations have the same height y roughly
corresponding to the height of the malleoli and the same distance x from the rear end of the
shoe (Fig. 6) so that the straight line connecting the two articulations extends parallel to the
transverse axis of the shoe running vertical to the longitudinal axis of the shoe. The two
articulations enable extension and flexion as is required in cross-country skiing.

German Utility Model DE 88 07 537 Ul shows a cross-country shoe in which a sleeve
which only reaches to the malleolus is connected with a lateral outsole arch at the outside of
the shoe and at the inner side of the shoe via articulations which are located correspondingly
lower down so as to ensure sufficient flexion-extension mobility for classic cross-country
skiing and simultaneously to provide the malleolus with adequate support in the lateral
direction for skating technique.

The object of the present invention is to provide a shoe of the type mentioned above,
in particular a sports shoe, which protects against ankle injuries, especially injury of the upper
ankle joint.

This object is met in that the articulation on the outer side of the foot is arranged so as
to be offset toward the front in the longitudinal direction of the shoe relative to a center
position between the lateral or outer malleolus and the medial or inner malieolus of the upper
ankle joint and/cr in that the articulation on the inper side of the foot is arranged so as to be

offset toward the rear in the longitudinal direction of the shoe relative to the center position.
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In the prior art the articulation on the outer side of the foot and the articulation on the
inner side of the foot lie on a transverse axis (at right angles to the longitudinal direction of the
shoe) substantially passing through the center position. In the present invention the
articulation on the outer side of the foot is offset toward the front ard/cr the articulation at the
inner side of the foot is offset toward the rear. Consequently, during a supinating movement
of the foot, eép'ecial!y an inverting movement, fox_‘cgs are increasingly transmitted via the
articulation on the outer side of the foot from the sole of the foot to the sleeve element and
accordingly to the calf with a corresponding braking and limiting of further supination or
inversion of the foot. In this way, supination injuries, particularly torn ligaments (fibular
ligaments, especially the anterior talofibular ligament) and, even more, skeletal damage (bone
injuries, particularly fractures of the malleolus) can be effectively prevented. Similarly, the
articulstion on the inner side of the foot which is offset toward the rear reduces the risk of
pronating injuries or everting injuries, especially fractures of the outer malleolus. The
orientation, according to the invention, of the straight connecting line between the articulation

* on the outer side of the foot and the articulation on the inner side of the foot in relation to the
transverse axis is accordingly opposite to that of Henke's axis which characterizes the
movements of the tarsal bones below the superior ankle joint. The Henke axis extends
diagonally from the bottom rear laterally to the top front medially and, together with the
approximately transverse axis of the upper ankle joint, forms a kind of heterogeneous universal
joint. The foot also rotates about the Henke axis, at least with more pronounced inverting or
everting movements, but not around the (differently oriented) straight connecting line between
the articulations of the shoe. Owing to the basic elasticity of the shoe, an inverting or everting
movement of the foot is possible initially in spite of the different orientation of the movement
axes of the foot and shce. However, this movement is increasingly inhibited by the shoe.

For this reason, the protection of the talofibular anterior ligament during an inverting
movement is particularly effective according to the invention, since this tigament is located
anterior to the outer malleolus in the longitudinal direction of the shoe, i.e., approximately at
the location of the outer articulation according to the invention which can directly absorb
corresponding tractive forces to relieve the loading of the anterior talofibular iigament. The
invention intentionally does not strive for the full mobility of the foot within the shoe

according to the invention so that foot injuries can be ruled out as far as possible.



Nevertheless, as has been shown, an adequate basic mobility is
provided since the shoe possesses a certain flexibility and elasticity. At the
same time, the stirrup element and the sleeve element must also be
constructed so as to be sufficiently rigid against traction so as to effectively

5 limit the inverting movement and everting movement of the foot. The load-
relieving forces are transmitted from the calf, via the sleeve element, the
articulation and the stirrup element, to the planter side of the foot while
bypassing the upper and lower ankle joint. No problems arise in this
transmission of force since the body weight loads the stirrup element which

10 at least partially encloses the foot and is constructed, if necessary, in one
piece with a sole of the shoe.

In one aspect, the present invention is directed to a shoe with u
reinforcement which at least partially encloses the foot below the ankle joints
and which extends above the upper ankle joint, wherein the reinforcement

15 has a stirrup element which at least partially surrounds the foot below the
ankle joints and a sleeve element which at least partially surrounds the calf

::.'.g above the upper ankle joint, wherein the sleeve element is connected with
e the stirrup element on an inner side of the foot via an inner side articulation
;“": and on an outer side of the foot via an outer side articulation in order to
::;::: 20 transmit at least tractive forces between the stirrup element and the sleeve
——_s element, wherein the shoe has an effective articulation axis which. with
" respect to a transverse axis of the shoe and seen in a projection on a
. horizontal plane, is inclined opposite to an inclination defined by Henke's
:":. axis,as hereinbefore described,said inclination of the effective articulation
f::: f 25 axis having an extent to be effective in protecting the wearer of the shoe
.o against injuries, wherein the inclination is achieved by arranging the inner
5o+ side and outer side articulations such that the outer side articulation is offset
il relative to the inner side articulalion in a longitudinal direction towaid the
front of the shoe, and that a projection of a connecting straight linc between
30 the two articulations on a horizontal plane and the transverse axis of the shoe

encloses an angle of at least 10°.
In another aspect, the present invention is directed to an orthopaedic

stocking with a reinforcement which completely encloses the foot below the
ankle joints and which extends above the upper ankle joint wherein the
35 reinforcement has a stirrup element which surrounds the foot below the
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ankle joints and a sleeve element which surrounds the calf above the upper
ankle joint, wherein the sleeve element is connected with the stirrup element
on an inner side of the foot via an inner side articulation and on an outer side
of the foot via an outer side articulation in order to transmit tractive forces
between the stirrup element and the sleeve element, wherein the stocking
has an effective articulation axis which, with respect to a transverse axis of
the stocking and seen in a projection on a horizontal plane, is inclined
opposite to an inclination defined by Henke's axis, as hereinbefore described,
said inclination of the effective articulation axis having an extent to be
effective in protecting the wearer of the stocking against injuries, wherein the
inclination is achieved by arranging the inner side and outer side
articulations such that the outer side articulation is offset relative to the
inner side articulation in a longitudinal direction toward the front of the
stocking and that a projection of a connecting straight line between the two
articulations on a horizontal plane and the transverse axis of the stocking
encloses an angle of at least 10°.

In another aspect, the present invention is directed to a shoe with a
reinforcement which at least partially encloses the foot below the ankle joints
and which extends above the upper ankle joint, wherein the reinforcement
has a stirrup element which at least partially surrounds the foot below the
ankle joints and a sleeve element which at least partially surrounds the calf
above the upper ankle joint, wherein the sleeve element is connected with
the stirrup element on an inner side of the foot via an inner side articulation
in order to transmit at least tractive forces between the stirrup element and
the sleeve element, wherein the shoe has an effective articulation axis which,
with respect to a transverse axis of the shoe and seen in a projection on a
horizontal plane, is inclined opposite to an inclination defined by Henke's
axis as hereinbefore described said inclination of the effective articulation
axis having an extent to be effective in protecting the wearer of the shoe
against injuries, wherein the inclination is achieved by arranging the inner
side articulation such that the inner side articulation is offset relative to a
center of an inner malleolus receiving portion of the shoe in a longitudinal
direction toward the rear of the shoe.

In another aspect, the present invention is directed towards a shoe
with a reinforcement which at least partially encloses the foot below the
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ankle joints and which extends above the upper ankle joint, wherein the
reinforcement has a stirrup element which at least partially surrounds the
foot below the ankle joints and a sleeve element which at least partially
surrounds the calf above the upper ankle joint, wherein the sleeve element is
connected with the stirrup element only on an outer side of the foot, but not
on an inner side of the foot, via an outer side articulation in order to transmit
at least tractive forces between the stirrup element and the sleeve element,
wherein the shoe has an effective articulation axis which, with respect to a
transverse axis of the shoe and seen in a projection on a horizontal plane, is
inclined opposite to an inclination defined by Henke's axis as hereinbefore
described said inclination of the effective articulation axis having an extent
to be effective in protecting the wearer of the shoe against injuries, wherein
the inclination is achieved by arranging the outer side articulation such that
the outer side articulation is offset relative to a center of an outer malleolus
receiving portion of the shoe in a longitudinal direction toward the front of
the shoe, and that a projection of a connecting straight line between the outer
side articulation and a center position between the center of the outer
malleolus receiving portion and a center of an inner malleolus receiving
portion of the shoe on a horizontal plane and the transverse axis of the shoe
encloses an angle of at least 10°.

In a particularly preferred embodiment form of the invention, a
momentary slipping of the sole of the foot is prevented in that the stirrup
element completely surrounds the foot and is connected with the sleeve
element acting at the calf via the articulation on the outer side of the foot and
the articulation on the inner side of the foot. This arrangement also has the
advantage that the shoe provides protection against pronation injuries as well
as supination injuries. It has also been shewn that the diagonal position of
the straight connecting lines between the two articulations which is effected,
according to the invention, toward the front on the outside and toward the
rear on the inside facilitates the natural rolling motion of the foot.

In two-piece shoes, the invention is preferably provided at the inner
shoe in order to bring the reinforcenient as close as possible to the foot and to
exclude any separate movements of the foot within the shoe. Examples of
two-piece or two-shell shoes with the reinforcement, according to the
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invention, at the inner shoe include snowboard shoes, mountain shoes. ski
shoes, etc.
However, the reinforcement according to the invention can also be
used in one-piece shoes such as cross-country shoes. trek shoes, paragliding
shoes, cross-country walking shoes, orthopaedic shoes, and basketball shoes.
Finally, it is also possible under certain conditions to use the
reinforcement according to the invention at the outer shoe of the two-piece or
two-shell shoes, primarily on closely fitting outer shoes. The diagonal
positioning, according to the invention, of the straight connecting lines can
be advantageous even in two-shell shoes with hard outer shells (ski shoe) in

which
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supination problems do not occur, since this diagonal positioning facilitates the natural rolling
motion of the foot.

In order to prevent collisions between the malleoli and the articulations of the shoe and
to improve the mobility of the shoe during normal movement patterns, it is proposed that the
articulation on the outer side of the foot is arranged so as to be offset in the downward
direction relative to the outer malleolus of the upper ankle joint and/cr that the inside articulation
is arranged so as to be offset in the downward direction relative to the inner malleolus of the
upper ankle joint.

The inversion-eversion movement is limited so as to reliably reduce joint injuries while
simultaneously achieving sufficient basic mobility preferably in that the shaft element is
con..ected in an articulated manner with the sticrup element on the inner side of the foot and
on the outer side of the foot via an articulation in each instance and the projection of the
connecting straight lines between the two articulations on a horizontal plane containing the
transverse axis of the shae which extends vertically to the longitudinal direction of the shoe
and the transverse axis of the shoe enclose an angle of 18° to 30°, preferably approximately
20°,

In a further development of the invention, the shaft element being connected in an
articulated manner with the stirrup element on the inner side of the foot and on the outer side
of the foot via an articulation in each instance, the projection of the connecting straight lines
between the two articulations on a vertical plane containing the transverse axis of the shoe
which extefids wertically to the longitudinal direction of the shoe and the transverse axis of the
shoe enclose an angle of 5° to 15°, preferably approximately 10°.

It has been shown that such an inclination of the connecting straight lines resuits in a
shoe affording a high degree of walking comfort while also providing protection against joint
injuries.

Collisions between the malleoli and parts of the articulations on the outer side of the
foot ard/ar on the inner side of the foot or with the upper ends of the stirrup element are
prevented in that the articulation on the inner side of the foot and/or the articulation on the
outer side of the foot is/are arranged approximately halfway vertically between the position of

the outer malleolus or the position of the inner malleolus of the upper ankle joint and the top

of the insole.
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There are many possible constructions of the stirrup element and sleeve element. Ina
preferable construction, the sleeve element has a sleeve, which surrounds the calf and can
preferably be closed by a closing element, and a connection part, preferably in the form of a
tongue, between the sleeve and the respective articulation, this connection part being rigid
against traction. The tongue thus serves for the transmission of tractive forces relieving the
loading of the ankle. .

In a particularly preferred construction, the iongue and the stirrup element are
constructed so as to be rigid against compression. In this way, the forces relieving the loading
of the ankle can be transmitted as tractive forces and compressive forces at the outer side of
the foot and the inner side of the foot between the sole of the foot and the calf.

In a particularly preferable manner, the tongue which is formed of leather or the like
flexible material is reinforced by a plastic plate. The sleeve element can accordingly be formed
in its entirety of material with good wearing comfort and good flexibility, in particular leather,
with local reinforcement of the tongue by means of the plastic plate in order to obtain the
desired rigidity against compression.

The stirrup element can be constructed so as to connect the two articulations and, if
appropriate, as a separate stirrup. However, it is also possible to integrate the stirrup element
with a sole, especially when the articulations are provided at the outer shoe. In a one-piece
shoe or in case of an articulation at the outer shell of a two-piece shoe, the rear heel shell
which is provided from the start and which is generally closed at the back is preferably raised
at the sides up to the articulations. This provides adequate stability with low manufacturing
costs.

In additien to or independently from the steps described above for protecting the
wearer of the shoe from injury to the malleoli, at least one of the two articulations is
constructed with a substantially vertical articulation play.

More extensive supinating or pronating movements are made possible initially without
hindrance, but only to the limit of the articulation play. When the limit is reached, the forces
are directed via the respective articulation from the sole of the foot to the calf with
corresponding relief of the ankle joints and ligaments.

There are many possible constructions of the articulation or articulations. For

example, the stirrup element can be connected with the sleeve element to form the articulation
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via an articulated pin element which engages in a recess, preferably a hole or, where
appropriate, in an elongated hole for vertical articulation play, in the stirrup element and/or in
the sleeve element. But at least one articulation can also be formed by means of a material
reduction or the like. A further possibility consists in that at least one articulation is formed by
a bellows portion or the like.

In par._ticular, the construction of the articulation or articulations by means of a material
reduction or the like, e.g., in the form of a film joint, or by means of a bellows portion or the
like makes it possible to construct the sleeve element and the stirrup element in one piece.
This reduces manufacturing costs for the shoe according to the invention. The respective
articulation also remains functional when soiled.

If at least one articulation is formed by means of a bellows portion or the like, the parts
of the bellows portion which connect the folds of the bellows portion preferably extend
substantially in the longitudinal direction of the shoe and widen toward the rear or toward the
front. In this way, the articulation on the inner side of the foot ard/ar the articulation on the
outer side of the foot are sufficiently localized at the location according to the invention
relative to the outer and inner malleolus of the upper ankle joint while ensuring a sufficient
rigidity against traction in the articulated connection between the sleeve element and the
stirrup element and, as the case may be, after an initial lengthening of the respective bellows
portion within defined limits, that is, after vertical articulation play.

The sleeve element can be removable with respect to the stirrup element. In this
respect, it is particularly preferable to provide at least two different sleeve ¢lements,
particularly with different dimensions especially in the vertical direction, these sleeve elements
being connectable with the stirrup element optionally for adapting the shoe to the anatomy of
the wearer and/or to adapt the shoe to the intended use. As a result of this step, only a limited
number of shoe variants need be manufactured, thus reducing manufacturing costs. The
wearer can also adapt the shoe to its intended use when required so that the shoe has a greater
useful value for the wearer. It is particularly advisable that the sleeve element be removable,
as was mentioned above, and that a plurality of different sleeve elements be provided if the

reinforcement according to the invention is provided at the outer shell of a two-shell shoe or at

a single-shell shoe.
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The sleeve element can be vertically adjustable with respect to the stirrup element.

This step also enables the shoe to be adapted to the anatomy of the wearer and/or to the
intended use, resulting in the advantages mentioned above.

The reinforcement, according to the invention, for ankle joint stabilization which is
described in the preceding can also be advantageously used in connection with an orthopedic
stocking or the like textile support fabrics. The frictional engagement between the plantar side
of the foot and the stirrup which is required for the desired stabilizing effect is ensured when
netessary, that is, when walking, since the foot then presses on the stirrup with

instantaneously high force due to the sudden braking of the foot and the body resulting in a

temporary frictional engagement.
Consequently, for the sake of simplicity, the stirrup can also be formed by a strip which

is rigid against traction and the sleeve element can fikewise be formed by a closing strap
engaging around the calf and a connecting part, preferably in the form of a tongue, on the

inner side and outer side of the foot which is rigid against traction.

The invention is explained in the following with reference to a prefesred embodiment

example shown in the drawings.

Figure 1 shows a perspective view of an inner shoe (the outer contour is shown in dashed

lines) for a two-piece snowboard shoe with a reinforcement according to the invention;

Figure 2 is a medial view of the inner shoe according to Fig. 1 (viewing direction II in Figure

1),

Figure 3 is a lateral view of the inner shoe according to Figures 1 and 2 (viewing direction II1

in Figure 1),

Figure 4 is a perspective view of an orthopedic stocking with reinforcement according to the

invention;

Figure 5 is a perspective view of another embodiment form of a shoe according to the

invention corresponding to the inner shoe shown in Figure ;
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Figure 6 is a perspective view of another embodiment form of the shoe according to the

invention corresponding to the inner shoe shown in Figure 1;

Figure 7 is a lateral view of another embodiment form of the shoe according to the invention

corresponding to the view shown in Figure 3;

Figure 8, in two parts a) and b), shows sections t-hfough the bellows portions, shown in Figure

7, forming the articulation on the outer side of the foot along lines VIIIa-VIIla and VIIIb-

VIIIb.

The inner shoe 10 which is shown in a simplified manner in Figures 1 to 3 and is
formed of a sole 12 and upper 14, including the tongue 16, is provided with a sleeve 18 as part
of a reinforcement which is designated in its entirety by 20. The sleeve 18 can be closed by a
closing element in the form of a closing strap 22 around the calf of the wearer of the shoe
- above the outer and inner malleolus (indicated in the drawings by a circle 24 and 26
respectively). A Velcro fastener strap can be used.

The reinforcement 20 mentioned above is formed by a stirrup element 28 which
encloses the foot below the two ankle joints and by a sleeve element 30 which comprises the
sleeve 18, these two elements 28 and 30 being connected via an articulation 32 on the outer
side of the foot and an articulation 34 on the inner side of the foot.

In the embodiment example shown in the drawing, the stirrup element 28 is
constructed as a separate, substantially U-shaped part in cross section vertical to the
longitudinal direction A of the shoe. As is shown in the drawing, the center side 28a of the U
shape can be arranged at the upper side of the sole 12 of the inner shoe 10, i.e., directly below
the insole, not shown, so that there is some kind of direct contact with the sole of the wearer's
foot. The sole 12 is made of solid plastic, for example. The articulations 34 and 32 are
formed at the free upper ends of the two side legs 28b and 28c¢ of the U shape which overlap
for this purpose with the ends of tongues 36 and 38 which project downward from the sleeve
18 on either side of the inner shoe 10 and form part of the sleeve element 20. The ends of the
tongues and the ends of the legs are held together by a hinge pin, preferably in the form of a

rivet 40 and 42.
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In order to achieve a stop-defined relative movability between the stirrup element 28
and the sleeve ele.nent 40, a correspondingly vertical articulation play can be provided in one
or, better yet, in both articulations 32 and 34. This can be realized, for example, as is shown
in Figure 3, in that a substantially vertically oriented elongated hole 44 is constructed in the
upper end of the respective leg 28b and 28c, this elongated hole 44 being penetrated by the
shank 40a of the rivet element 40 (in Fig. 3 the outside head 40b of the rivet element 40 is
omitted for the sake of clarity and only the inside head 40c is indicated by the dashed line). As
a result of this play, a tilting movement of the sleeve element 30 relative to the stirrup element
28 is defined by a stop so that a supinating movement or pronating movement of the foot
relative to the calf is accordingly also defined by a stop to a predetermined extent in order to
prevent injury to the malleolus.

Independently from this step, but preferably in addition to it, protection against injury
is achieved in that the two articulations 32 and 34 are not aligned with one another in the
direction of the transverse axis B of the shoe (vertical to the longitudinal direction A and lying
in the horizontal plane E), but rather are offset in the longitudinal direction. The articulation
32 on the outer side of the foot (lateral articulation) is offset toward the front in the
longitudinal direction A and the articulation 34 on the inner side of the foot (medial
articulation) is accordingly offset toward the rear.

According to Figure 1, the extent of the offset can be described by the angle ¢
enclosed by a projection P of the straight connecting lines G between the two articulations 32
and 34 on the horizontal plane E containing the transverse axis B and by the transversc 2xis B.

With reference to the foot of the wearer of the shoe, the offset of the articulations 32
and 34 can alse be described such that the outer articulation 32 is offset toward the front
relative to the center point M of the connecting path H between the two malleoli (circles'24
and 26) and the inner articulation 34 is accordingly offset toward the rear.

The angle « is 10° to 30°, preferably approximately 20°.

Further, the articulations 32 and 34 are offset in the downward direction relative to the
malleoli {circles 24 and 26) by up to half the height. The articulation 34 on the inner side of
the foot 34 is lower than the articulation 32 on the outer side of the foot, as is shown

especially in Figure 2. The angle of inclination of the straight connecting lines G relative to
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the horizontal plane E is designated by f8 in Figure 1. This angle equals 5° to 15°, preferably
approximately 10°,

As a result of the spatial orientation of the articulations 32 and 34, the ankle of the
wearer of the shoe is effectively protected against pronation and supination injuries. At the
same time, sufficient mobility is ensured.

As a result of the respectjve offsetting of the articulations 32 and 34 toward the front
and rear corresponding to angle «, the tongue 38, articulation 32 and side leg 28c are
increasingly relieved of tractive loading with increasing supination or inversion. This is due to
the fact that the foot is increasingly swiveled about the Henke axis in the course of the
supinating or inverting movement. This axis is orientated opposite to the straight connecting
lines G between the two articulations 32 and 34, that is, laterally from the rear and medially
toward the front. Accordingly, the articulation 32 is increasingly under tension and the
articulation 34 is increasingly under pressure and inhibits further supinating or inverting
movement.

The anterior talofibular ligament, which is particularly at risk, passes in front of the
outer malleolus (circle 24) as do the tongue 38, articulation 32 and side leg 28c, so that this
ligament is protected from excessive pulling directly by the reinforcement according to the
invention.

During pronation and eversion, on the other hand, the articufation 32 is under pressure
and the articulation 34 is under tension with a corresponding limiting of the loading of the
ankle. There is already effective protection against injury when the reinforcement is
constructed only for transmitting tractive forces between the sole of the foot and the calf via
the two articulations.

However, a further improvement consists in that compressive forces can also be
absorbed and transmitted as a result of the reinforcement on the corresponding side, the sleeve
element 30 being reinforced for this purpose. If'it is desired for reasons pertaining to the
wearer's physiology to avoid such a sleeve shell which is rigid against pressure, a separate
reinforcing element in the form of a plastic plate 46 can be used as is shown.in Figure 2. This
reinforcing element is sewed to the corresponding tongué 36 or 38 as a base, for example, or
is inserted into a suitably dimensioned pocket of the sleeve element. The plastic plate 46

reaches from the respective articulation 34 to the closing strap 22 in order to transmit the
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compressive forces. Since the articulation 34 or 32 itself (possibly, as the case may be, as far
as the articulation play mentioned in the preceding) and the adjoining side legs 28b and 28c are
also constructed so as to be rigid against pressure, the compressive forces between the sole of
the foot and the upper portion of the leg can be transmitted via the reinforcement so as to
bypass the malleol:.

The inner shoe described-above is characterized by highly effective protection against
injury accompanied by sufficient mobility. The reinforcement according to the invention can
be realized without substantial expenditure on materials and production.

The use of the reinforcement according to the invention in an orthopedic stocking is
shown in Figure 4. The orthopedic stocking 110, which has an opening for the toes in this
example, is provided with a reinforcement 120. The reinforcement 120 is formed of a sleeve
element 130, the articulation 134 on the inner side of the foot, the articulation 132 on the
outer side of the foot, and the stirrup element 128. The sleeve element 130 is formed of a
closing strap 122 which is rigid against traction and tongues 136 and 138 which are nigid
against traction. The tongues 136 and 138, which can be formed of straps which are rigid
against traction, have loops 150 at their upper end through which the closing strap 122 is
guided. This closing strap 122 can be a Velcro fastener. The tongues 136 and 138 are sewed
together with the orthopedic stocking 110. The corresponding seams 148 are shown in
dashed lines. The tongues 136 and 138 are advisably sewn to the outer side of the actual
stocking. The closing strap 122 engages around the calf of the wearer above the outer and
inner malleolus (indicated by a circle 24 and 26). The stirrup element 128 which engages
around the foot below the two ankle joints can likewise be constructed as a strap which is rigid
against traction and which is sewn to the outer side of the stocking 110 (seam 148'). Together
with the lower end of the respective tongue 136 and 138, the free upper ends of the stirrup
element 128 form articulations 132 and 134 in that the stirrup element 128 and the lower ends
of the tongues 136 and 138 overlap. The upper ends of the stirrup element 128 and the lower
ends of the tongues 136 and 138 are preferably held together in an articulated manner by
means of a rivet element 140 and 142.

The two articulations 132 and 134 are offset relative to one another in the longitudinal
direction of the stockirig in exactly the same way as in the reinforcement of an inner shoe,

according to the invention, which was described with reference to Figures 1 to 3. The
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articulation 132 on the outer side of the foot (lateral articulation) is offset toward the front in
the longitudinal direction A’ and the articulation 134 on the inner side of the foot (medial
articulation) is accordingly offset toward the rear. With reference to the wearer's foot, the
outer articulation 132 is offset toward the front relative to the center of the connecting path
between the two malleoli (circles 24 and 26) and the inner articulation 134 is accordingly
offset toward the rear relative to,the center of the connecting path.

Further, the articulations 132 and 134 are offset in a downward direction relative to
the malleoli (circles 24 and 26) roughly to half of the height. The articulation 134 on the inner
side of the foot lies lower down than the articulation 132 on the outer side of the foot.

As in the inner shoe according to Figures 1 to 3, the offset of the articulations 132 and
134 relative to the malleoh (circles 24 and 26) or relative to one another can be described by
an angle a and an angle B (the angles are not shown in Figure 4). The angle a describing the
offset in the longitudinal direction A'is 10° to 30°, preferably approximately 20°. The angle
{3 which describes the relative vertical offsetting of the articulations 132 and 134 is 5° to 15°,
preferably approximately 10°.

As a result of the spatial orientation of the articulations 132 and 134, the wearer of the
stocking is effectively protected against pronation and supination injuries to the ankle, since
the transmission of tractive forces between the sole of the foot and the calf is sufficient for
such protection. Adequate mobility is ensured at the same time.

The orthopedic stocking described above is characterized by a high degree of
protection against injury and high therapeutic effectiveness in stabilizing the ankle joints
accompanied by sufficient mobility. The reinforcement according to the invention can be
realized without substantial expenditure on materials and production.

Additional embodiment forms of a shoe according to the invention which substantially
corresponds in its essential design to the inner shoe according to the invention which is shown
in Figures 1 to 3 are described in the following with reference to Figures S to 8. Structural
component parts which correspond with respect to function to those of the first embodiment
form according to Figures 1 to 3 are provided with the same reference numbers increased by
100. Only the differences between the embodiment forms will be discussed in the following.

In other respects, reference is had to the preceding description of the other embodiment forms.



13

Figure 5 shows a shoe according to the invention in which the sleeve element 320,
including the sleeve 218 and the tongues 236 and 238, can be removed from the stirrup
element 228. For this purpose, the inner rivet element 240 and the outer rivet element 242 can
be removed from and then replaced in the holes 250 and 252 in the respective side legs 228b
and 228c of the stirrup element 228 and the hole in the inner tongue 236 and outer tongue
238, these holes being used to form the articulation. The tongues 236 and 238 have three
holes 254a, b, ¢ and 256a, b, c, respectively, which are arranged one above so as to allow the
sleeve element 230 to be adjusted in a simple manner with respect to the stirrup element 228.

The rivet elements 240 and 242 have a shank 240a and 242a, an outer head 240b and
242b, and an inner head 240¢ and 242c¢, respectively. The inner head 240¢ and 242¢ has a
substantially smaller diameter than the outer head and is so dimensioned that it can be guided
througt if: réspective hole in the stirrup element 228 and into the respective hole in the inner
and outer tongue 236 and 238, respectively, the inner head being compressed in a resilient
manner and the respective hole being widened in a resilient manneér for this purpose, in order
to produce the articulated connection of the sleeve element 230 with the stirrup element 228
or to disconnect this articulated connection. The connection between the stirrup element and
the sleeve element is prevented from coming undone accidentally in that the rivet head 240c
and 242c catches in the inner side of the shoe so that a force must be applied in order to undo
the connection.

In order to optimally adapt the shoe to the anatomy of the wearer or to the intended
use of the shoe, a plurality of upper shoe parts, including the sleeve element, can also be
provided, the upper parts having, in particular, different dimensions, e.g., different lengths of
the tongues for adapting height. Figure 5 shows a sleeve element 230" of this kind with
tongues 236' and 238' which are shorter than the tongues 236 and 238 of the sleeve element
230, which sleeve element 230’ can be connected alternatively with the stirrup efement 238 by
means of the rivet elements 240 and 242.

Another embodiment of the shoe according to the invention is shown in Figure 6. In
this case, the reinforcement 320 is formed in one piece from the sleeve element 330 and stirrup
element 328. The articulation 334 on the inner side of the foot and the articulation 332 on the
outer side of the foot are formed by a reduction of material in each instance. Each side leg

328b and 328c of the stirrup element 328 is accordingly a part of the respective tongue 336
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and 338. In order to form the articulation, the width of the tongue 336 and 338 in the
longitudinal direction of the shoe is appreciably reduced in the region of the respective
articulation so that a front notch 334a and 332a and a rear notch 334b and 332b are formed.
The web 334¢ and 332c remaining between the upper portion of the tongue 336 and 338 and
the side leg 328b and 338c is flexible and consequently forms an articulated connection
between the sleeve element 330 and the stirrup element 328. The web 334c and 332c can be
reinforced by a suitable bendable reinforcing material, e.g., a wire or the like, in order to

withstand particularly high loading.
Figures 7 and 8 show another embodiment form of a shoe according to the invention.

The articulation 432 on the outer side of the foot and the articulation, not shown, on the inner
side of the foot are formed by an accordion-like portion referred to as a bellows portion. The
bellows portions can be constructed integral with the stirrup element 428 and the sleeve
element 430 or can also be constructed as separate parts.

The zigzag shape of the bellows portions which is shown in Figures 8a and 8b in

- particular makes it possible for the bellows portion to be expanded and compressed in a
resilient manner in the vertical direction. A rotating or swiveling movement of the sleeve
element 430 relative to the stirrup element 428 is made possible in that, e.g., the bellows
portions are compressed in a front region (lying closer to the toes) and are expanded in a rear
region (lying closer to. the heel) and vice versa. Thus the bellows portiens carry out the
articulating function essential to the invention.

An inherent articulation play in the vertical direction is provided in principle owing to
the extensibility of the bellows portions.

The parts 462 of the respective bellows portion connecting the folds 460 of the
bellows portion extend substantially in the longitudinal direction of the shoe and widen
downward resulting in a localization of the articulation point in the front region of the
respective bellows portion. As a result of the construction mentioned above, the bellows
portion can be expanded or compressed more readily in the rear region than in the front. The
distance between the sleeve element and stirrup element during a rotating movement will
therefore change less in the front region of the respective bellows portion than'in the rear
region of the bellows portion. The articulation point is consequently localized more in the

front region of the bellows portion.
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In a construction of the bellows portions according to Figure 7 - for a given overall
resistance to pulling of the bellows portion in its entirety with respect to a lengthening - the
resistance of the bellows portions to a rotating movement or swiveling movement between the
sleeve element and stirrup element is reduced (given the same overall resistance to pulling)
compared with bellows portions having parts of constant width.

The articulation play in the vertical direction is dependent on the vertical dimensioning
b of the bellows portion and on the width of the parts 462 at the front edge of the
reinforcement according to-the invention. In the limiting case where b and accordingly the
width of the parts 462 at this location approaches zero, that is, where the folds 460 converge
at one point, there is no longer any vertical articulation play and the articulation point
coincides with this point in which the folds 460 converge. In this case the articulation point of
the articulation formed by the bellows portion is exactly localized.

There is no such Iégalization of the articulation point in the embodiment example
shown in Figure 7, although the articulation point is confined to a relatively small surface.
However, this does not impair the protective function according to the invention, since the
foot mdvement, considered purely physiologically, is also not characterized by a stationary
axis. The position of the physiological axis of rotation of the foot changes according to the
degree of flexion and thus passes over a small surface area on the dorsal surface of the foot.
Consequently, it is sufficient if the articulation points of the bellows portions are localized
substantially in accordance with said surface area. Thus the articulation axis of the shoe can
change to a certain degree during the flexing movement without impairing comfort or
undermining the protective function.

In conclusion, in a shoe, in particular a sports shoe, with a reinforcement which
partially or entirely encloses the foot below the ankle joints and which extends above the upper
ankle joint on one or both sides of the foot, wherein the reinforcement has a stirrup element
which at least partially surrounds the foot below the ankle joints and a sleeve element whick at
least partially surrounds the calf above the upper ankle joint, and wherein the sleeve element is
conneécted with the stirrup element on the inner side of the foot and/or on the outer side of the
foot via an articulation in order to transmit at least tractive forces between the stirrup element
and the sleeve element, it is proposed that the articulation on the outer side of the foot is

arranged so as to be offset toward the front in the longitudinal direction of the shoe relative to
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a center position between the outer malleolus and the inner malleolus of the upper ankle joint
and that the articulation on the inner side of the foot is arranged so as to be offset toward the
rear in the longitudinal direction of the shoe relative to the center position. In this way,
reliable protection against injury is achieved with sufficient mobility. The reinforcement
according to the invention can also be used in connection with an orthopedic stocking or the

like textile support fabrics for stgbilization of the ankle joints.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. Shoe with a reinforcement which at least partially encloses the foot
below the ankle joints and which extends above the upper ankle joint,
wherein the reinforcement has a stirrup element which at least partially
surrounds the foot below the ank’e joints and a sleeve element which at least
partially surrounds the calf above the upper ankle joint, wherein the sleeve
element is connected with the stirrup element on an inner side of the foot via
an inner side articulation and on an outer side of the foot via an outer side
articulation in order to transmit at least tractive forces between the stirrup
element and the sleeve element, wherein the shoe has an effective
articulation axis which, with respect to a transverse axis of the shoe and seen
in a projection on a horizontal plane, is inclined opposite to an inclination
defined by Henke's axis as hereinbefore described, said inclination of the
effective articulation axis having an extent to be effective in protecting the
wearer of the shoe against injuries, wherein the inclination is achieved by
arranging the inner side and outer side articulations such that the outer side
articulation is offset relative to the inner side articulation in a longitudinal
direction toward the front of the shoe, and that a projection of a connecting
straight line between the two articulations on a horizontal plane and the

transverse axis of the shoe encloses an angle of at least 10°.

2. Shoe according to claim 1, wherein the angle is 10° to 30°.

3. Shoe according to claim 1, wherein the angle is approximately 20°.
4. Shoe according to claim 1, wherein the shoe is a sports shoe.

5. Shoe according to claim 1, wherein the outer side articulation is

arranged such that the outer side articulation is offset relative to a eenter of
an outer malleolus receiving portion of the shoe toward a front in a
longitudinal direction of the shoe.

6. Shoe according to claim 1, wherein the inner side articulation is
arranged such that the inner side articulation is offset relative to a center of
an inner malleolus receiving portion of the shoe toward a rear in a
longitudinal direction of the shoe.

7. Shoe according to claim 1, wherein the outer side articulation is
arranged such that the outer side articulation is offset relative to a center of
an outer malleolus receiving portion of the shoe toward a frontin a
longitudinal direction of the shoe and the inner side articulation being
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arranged such that the inner side articulation is offset relative to a center of
an inner malleolus receiving portion of the shoe toward a rear in a
longitudinal direction of the shoe.
8. Shoe according to claim 1, wherein the outer side articulation is
arranged such that the outer side articulalion is offsel relative to a center
position between a center of an outer malleolus receiving portion and a
center of an inner malleolus receiving portion of the shoe toward a front in a
longitudinal direction of the shoe.

g. Shoe according to claim 1, wherein the inner side articulation is
arranged such that the inner side articulation is offset relative to a center
position between a center of an outer malleolus receiving portion and a
center of an inner malleolus receiving portion of the shoe toward a rearin a
longitudinal direction of the shoe.

10. Shoe according to claim 1, wherein the outer side articulation is
arranged such that the outer side articulation is offset relative to a center
position between a center of an outer malleolus receiving portion and a
center of an inner malleolus receiving portion of the shoe toward a front in a
longitudinal direction of the shoe and the inner side articulation being
arranged such that the inner side articulation is offset relative to the center
position toward a rear in a longitudinal direction of the shoe.

11. Shoe according to claim 1, characterised in that the outer side
articulation is arranged so as to be offset in the downward direction relative
to a center of an outer malleolus receiving portion of the shoe and in that the
inner side articulation is arranged so as to be offset in the downward
direction relative to a center of an inner mallealus receiving portion of the
shoe.

12. Shoe according to claim 1, characterised in that the projection of the
connecting straight line between the two articulations and the transverse axis
of the shoe enclose an angle of 5° to 15°. the inner and outer side
articulatinns being arranged such that the outer side articulation is higher
than the inner side articulation.

13. Sho= according to claim 1, characierised in that the projection of the
connecting straight line between the lwo articulations and the transverse axis
of the shoe enclose an angle of approximately 10° the inner and outer side
articulations being arranged such that the outer side articulation is higher

than the inner side articulation.




10

15

20

25

30

19

14. Shoe according to claim 1, characterised in that the inner side
articulation is arranged approximately halfway vertically between a center of
an inner malleolus receiving portion of the shoe and a lop of an insole of the
shoe, and in that the outer side articulation is arranged approximately
halfway vertically between a center of an outer malleolus receiving portion of
the shoe and a top of an insole of the shoe.

15. Shoe according to claim 1, characlerised in that the shoc is a one-

piece shoe.
16. Shoe according to claim 1, characlerised in that the shoe is a two-

piece shoe.

17. Shoe according to claim 1, characterised in that shoe is a two-piece
shoe, whereby the stirrup element, the sleeve element, and the articulation or
articulations are arranged at the inner shoe of the two-piece shoe.

18. Shoe according to claim 1, characterised in that shoe is a two-piece
shoe, whereby the stirrup element, the sleeve element, and the aticulation or
articulations are arranged at the inner side of the outer shoe of the two-piece
shoe.

19. Shoe according to claim 1, characterised in that shoe is a two-piece
shoe, whereby the stirrup element, the sleeve element, and the articulation or
articulations are arranged at the outside of the outer shoe of the two-piece
shoe.

20. Shoe according to claim 1, characterised in that shoe is a one-piece
shoe, whereby the stirrup element, the sleeve element, and the articulation or
articulations are arranged at the outer side of the shoe.

21. Shoe according to claim 1, characterised in that the sleeve element
forms regions of the upper of the shoe.

22, Shoe according to claim 1, characterised in that the sleeve element
has a sleeve, which surrounds the calf and a connection part between the
sleeve and the respective articulationi, the connection part being rigid against
traction.

23. Shoe according to claim 1, characterised in that the sleeve element
has a sleeve, which surrounds a calf and can be closed by a closing element
and a connection part, in the form of a tongue, betweerr the sleeve and the
respective articulation, the connection part being rigid against traction.
whereby the tongue and the stirrup element are constructed so as to be rigid

against pressure.
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24, Shoe according to claim 1, characterised in that the sleeve element
has a sleeve, which surrounds the calf and can be closed by a closing
element, and a connection part in the form of a tongue. between the sleeve
and the respective articulation, the connection part being rigid against
traction, whereby the tongue being formed of flexible material is reinforced

by a plastic plate.

25, Shoe according to claim 1, characterised in that the stirrup element is
constructed as a stirrup connecting the two articulations.

26. Shoe according to claim 1, characterised in that the stirrup element is
constructed as a separale stirrup connecting the two articulations.

27. Shoe according to claim 1, characterised in that the stirrup element is
integrated with a sole.

28. Shoe according to claim 1, characterised in that the rear heel shell is
raised at the sides up to the articulations in order to form the stirrup element.
29. Shoe according to claim 1, characterised in that the rear heel shell

which is closed at the back is raised at the sides up to the articulations in

order to form the stirrup element,
30. Shoe according to claim 1, characterised in that the stirrup element is

connected with the sleeve element for forming the articulation via an
articulated pin element which engages in a recess in at least one of the
stirrup element and the sleeve element.

31. Shoe according to claim 1, characterised in that at least one
articulation is formed by means of a reduction of material.

22. Shoe according to claim 1, characterised in that at least one of the
two articulations is constructed with substantially vertical articulation play.
33. Shoe according to claim 1, characterised in that at Jeast one of the
two articulations is constructed with substantially vertical articulation play,
whereby the stirrup element is connected with the sleeve element to form the
articulation via a hinge pin element which penetrates an elongated hole in at

least one of the stirrup element and the sleeve element.

34. Shoe according to claim 1, characterised in that at least one
articulation is formed by a bellows portion.
35. Shoe according to claim 1, characterised in that at least one

articulation is formed by a bellows portion whereby parts of the bellows
portion which connect folds of the bellows portion extend substantially in
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the longitudinal direction of the shoe and widen toward the rear or toward
the front.

36. Shoe according to claim i, characterised in that the slecve element is
removable with respecl to the stirrup element.

37. Shoe according to claim 1, characterised in that the sleeve element is
vertically adjustable relative to the stirrup element,

38. Shoe according to claim 1, characterised in that there are at least two
different sleeve elements particularly with different dimensions especially in
the vertical direction, these sleeve elements being connectable with the
stirrup element optionally for adapting the shoe to at least one of an anatomy
of the wearer and an intended use.

39. Shoe according to claim 1, characterised in that the sleeve element
and the stirrup element are constructed in one piece.

40. Orthopaedic stocking with a reinforcement which completely
encloses the foot below the ankle joints and which extends above the upper
ankle joint wherein the reinforcement has a stirrup element which swrrounds
the foot below the ankle joints and a sleeve element which surrounds the calf
above the upper ankle joint, wherein the sleeve element is connected with
the stirrup element on an inner side of the foot via an inner side articulation
and on an outer side of the foot via an outer side articulation in order to
transmit tractive forces between the stirrup element and the sleeve element,
wherein the stocking has an effective articulation axis which, with respect to
a transverse axis of the stocking and seen in a projection on a horizontal
plane, is inclined opposite to an inclination defined by Henke's axis as
hereinbefore described, said inclination of the effective articulation axis
having an extent to be effective in protecting the wearer of the stocking
against injuries, wherein the inclination is achieved by arranging the inner
side and outer side articulations such that the outer side articulation is offset
relative to the inner side articulation in a longitudinal direction toward the
front of the stocking and that a projection of a connecting straight line
between the two articulations on a horizontal plane and the transverse axis of

the stocking encloses an angle of at least 10°.

41. Orthopaedic stocking according to claim 40. wherein the angle is 10°
to 30°.
42, Orthopaedic stocking according to claim 40, wherein the angle is

approximately 20°.
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43. Orthopacdic stocking according to claim 40, wherein the outer side
articulation is arranged such that the outer side articulation is offset relative
to a center of an outer malleolus receiving portion of the stocking loward a
front in a longitudinal direction of the stocking.

44. Orthopaedic stocking according o claim 40, wherein the inner side
articulation is arranged such that the inner side articulaiion is offset relative
to a center of an inner malleolus receiving portion of the stocking toward a
rear in a longitudinal direction of the stocking.

45, Orthopacedic stocking aceording 1o claim 40, wherein the onter side
articulation is arranged such that the outer side articulation is offsel relative
to a center of an owler malleolus receiving portion of the stocking toward a
front in a longitudinal divection of the stocking and the innoer side
articulation being arranged such that the inner side articulation is offset
relative to a center of an inner malleolus receiving portion of the stocking
toward a rear in a longitudinal direction of the stocking.

46. Orthopaedic stocking according to claim 40. wherein the outer side
articulation is arranged such that the outer side articulation is offsel relative
to a center position between a center of an outer malleolus receiving portion
and a center of an inner malleolus receiving portion of the stocking toward a
front in a longitudinal direction of the stocking.

47. Orthopaedic stocking according to claim 40, wherein the inner side
articulation is arranged such that the inner side articulation is offset relative
to a center position between a cenler of an outer malleolus receiving portion
and a center of an inner malleolus receiving portion of the stocking toward a
rear in a longitudinal direction of the stocking.

48. Orthopaedic stocking according to claim 40, wherein the outer side
articulation is arranged such that the ouler side articulation is offset relative
to a center position between a center of an outer malleolus receiving portion
and a center of an inner malleolus receiving portion of the stocking toward a
front in a longitudinal direction of the stocking and the inner side
articulation being arranged such that the inner side articulation is offset
relative to the center position toward a rear in a longitudinal direction of the
stocking.

49. Orthopaedic stocking according to claim 40, characterised in that the
stirrup element is formed by a strap which is rigid against tractien.
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50. Orthopaedic stocking according to claim 40, characterised in that the
sleeve element is formed by a closing strap which engages around the calf
and is rigid against traction and by a connecting part on the inner side and
outer side of the foot between the closing strap and the respective
articulation which connecting part is rigid against traction.

51. Orthopaedic stocking according to claim 40, characterised in that the
sleeve element is formed by a closing strap which engages around the calf
and is rigid against traction and by a connecting part in the form of a tongue
on the inner side and outer side of the foot between the clo.ing strap and the
respective articulation which conuecting part is rigid against traction,
whereby the tongues are formed by straps which are rigid against traction.
52. Orthopaedic stocking according to claim 40, characterised in that the
articulation on the outer side of the foot is arranged so as to be offset in the
downward direction relative to a center of an outer malleolus receiving
portion of the stocking and in that the articulation on the inner side of the
foot is arranged so as to be offset in the downward direction relative to a
center of an outer malleolus receiving portion of the stocking and in that the
articulation on the inner side of the foot is arranged so as to be offset in the
downward direction relative to a center of an inner malleolus receiving
portion of the stocking.

53. Orthopaedic stocking according to claim 40, characterised in that the
projection of the connecting straight line between the two articulations and
the transverse axis of the stocking enclose an angle of 5° to 15°, the inner and
outer side articulations being arranged such that the outer side articulation is
higher than the inner side articulation.

54. Orthopaedic stocking according to claim 40, characterised in that the
projection of the connecting straight line between the two articulations and
the transverse axis of the stocking enclose an angle of approximately 10°, the
inner and outer side articulations being arranged such tkat the outer side
articulation is higher than the inner side articulation.

55. Orthopaedic stocking according to claim 40, characterised in that the
inner side articulation arranged approximately halfway vertically between a
center of an inner malleolus receiving portion of the stocking and a top of an
insole of the stocking, and in that the outer side articulation is arranged
approximately halfway vertically between a center of an outer malleolus
receiving portion of the stocking and a top of an insole of the stocking.
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56. Shoe with a reinforcement which at least partially encloses the foot
below the ankle joints and which extends above the upper ankle joint,
wherein the reinforcemert has a stirrup element which at least partially
surrounds the foot below the ankle joints and a sleeve element which at least
partially surrounds the calf above the upper ankle joint, wherein the sleeve
element is connected with the stirrup element oun an inner side of the foot via
an inner side articulation in order to transmit at least tractive forces between
the stirrup element and the sleeve element, wherein the shoe has an effective
articulation axis which, with respect to a transverse axis of the shoe and seen
in a projection on a horizontal plane, is inclined opposite to an inclination
defined by Henke's axis as heveinbefore described,said inclination of the
effective articulation axis having an extent to be effective in protecting the
wearer of the shoe against injuries, wherein the inclination is achieved by
arranging the inner side articulation such that the inner side articulation is
offset relative to a center of an inner malleolus receiving portion of the shoe
in a longitudinal direction toward the rear of the shoe.

57. Shoe according to claim 56, wherein the shoe is a sports shoe.

58. Shoe according to claim 56, wherein the inner side articulation is
arranged such that the inner side articulation is offset relative to a center
position between a center of an ouler malleolus receiving portion and the
center of the inner malleolus receiving portion of the shoe toward the rear.
59. Shoe according to claim 56, characterised in that the inner side
articulation is arranged so as to be offset in the downward direction relative
to the center of the inner malleolus receiving portion of the shoe.

60. Shoe according to claim 56, characterised in that the inner side
articulation is arranged approximately halfway vertically between the center
of the inner malleolus receiving portion of the shoe and a top of an insole of

the shoe.
61. Shoe according to claim 56, characterised in that the shoc is a

ofie-piece shoe.
62. Shoe according to claim 56, characterised in that the shoe is a

two-piece shoe.
63. Shoe according to claim 56, characterised in that the shoe is a
two-piece shoe, whereby the stirrup element, the sleeve element, and the

articulation are arranged at the inner shoe of the two-piece shoe.



"

10

15

20

25

30

35

25

64. Shoe according to claim 56, characterised in that shoe is a two-piece
shoe, whereby the stirrup element, the sleeve element, and the articulation
are arranged at the inner side of the outer shoe of the two-piece shoe.

65. Shoe according to claim 56, characterised in that shoe is a two-piece
shoe, whereby the stirrup element, the sleeve element, and the articulation
are arranged at the outside of the outer shoe of the two-piece shoe.

66. Shoe according to claim 56, characterised in that shoe is a one-piece
shoe, whereby the stirrup element, the sleeve element, and the articulation
are arranged at the outer side of the shoe.

67. Shoe according to claim 56, characterised in that the sleeve element
forms regions of the upper of the shoe.

68. Shoe according to claim 56, characterised in that the sleeve element
has a sleeve, which surrounds the calf and a connection part between the
sleeve and the respective articulation, this connection part being rigid against
traction.

69. Shoe according to claim 56, characterised in that the sleeve element
has a sleeve, which surrounds the calf and can be closed by a closing element
and a connection part, in the form of a tongue, between the sleeve and the
articulation, this connection part being rigid against traction, whereby the
tongue and the stirrup element are constructed so as to be rigid against
pressure.

70. Shoe according to claim 56, characterised in that the sleeve element
has a sleeve, which surrounds the calf and can be closed by a closing
element, and a connection part in the form of a tongue. between the sleeve
and the articulation, this connection part being rigid against traction,
whereby the tongue being formed of flexible material is reinforced by a
plastic plate.

71. Shoe according to claim 56, characterised in that the stirrup element
is integrated with a sole.

72. Shoe according to claim 56, characterised in that the rear heel shell is
raised at the side up to the articulation in order to form the stirrup element.
73. Shoe according to claim 56, characterised in that the rear heel shell
which is closed at the back is raised at the side up to the articulation in order
to form the stirrup element.

74. Shoe according to claim 56, characterised in that the stirrup element
is connected with the sleeve element for forming the articulation via an
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articulated pin element which engages in a recess in at least one of the
stirrup element and the sleeve element.

75. Shoe according to claim 56, characterised in that the articulation is
formed by means of a reduction of material.

76. Shoe according to claim 56, characterised in that the articulation is
constructed with substantially vertical articulation play.

77. Shoe according to claim 56, characterised in that the articulation is
constructed with substantially vertical articulation play, whereby the stirrup
element is connected with the sleeve element to form the articulation via a
hinge pin element which penetrates an elongated hole in at least one of the

stirrup element and the sleeve element.
78. Shoe according to claiin 56, characterised in that the articulation is

formed by a bellows portion.

79. Shoe according to claim 56, characterised in that the articulation is
formed by a bellows portion whereby parts of the bellows portion which
connect folds of the bellows portion extend substantially in the longitudinal
direction of the shoe and widen toward the rear or toward the front.

80. Shoe according to claim 56, characterised in that the sleeve element
is removable with respect to the stirrup element.

81. Shoe according to claim 56, characterised in that the sleeve element
is vertically adjustable relative to the stirrup element.

82. Shoe according to claim 56, characterised in that there are at least two
different sleeve elements particularly with different dimensions especially in
the vertical direction, these sleeve elements being connectable with the
stirrup element optionally for adapting the shoe to at least one of an anatomy
of the wearer and an intended use.

83. Shoe according to claiin 56, characterised in that the sleeve element
and the stirrup element are constructed in one piece.

84. Shoe with a reinforcement which at least partially encloses the foet
below the ankle joints and which extends above the upper ankle joint,
wiierein the reinforcement has a stirrup element which at least partially
surrounds the foot below the ankle joints and a sleeve element which at least
partially surrounds the calf above the upper ankle joint, wherein the sleeve
element is connected with the stirrup element only on an outer side of the
foot, but not on an inner side of the foot, via an outer side articulation in
order to transmit at least tractive forces between the stirrup element and the
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sieeve element, whereir the shoe has an effective articulation axis which,
with respect to a transverse axis of the shoe and seen in a projection on a
horizontal plane, is inclined opposite to an inclination defined by Henke's
axis, as hereinbefore described, said inclination of the effective articulation
axis having an extent 1o be effective in protecting the wearer of the shoe
against injuries, wherein the inclination is achieved by arranging the outer
side articulation such that the outer side articulation is offset relative to a
center of an outer malleolus receiving portion of the shoe in a longitudinal
direction toward the front of the shoe, and that a projection of a connecting
straight line between the outer side articulation and a center position
between the center of the outer malleolus receiving portion and a center of
an inner malleolus receiving portion of the shoe on a horizontal plane and

the transverse axis of the shoe encloses an angle of at least 10°.

85. Shoe according to claim 84, wherein the angle is 10° to 30°.

86. Shoe according to claim 84, wherein the angle is approximately 20°.
87. Shoe according to claim 84, wherein the shoe is a sports shoe.

88. Shoe according to claim 84, wherein the outer side articulation is

arranged such that the outer side articulation is offset relative to the center
position toward the front.

89. Shoe according to claim 84, characterised in that the outer side
articulation is arranged so as to be offset in the downward direction relative
to the center of the outer malleolus receiving portion of the shoe.

90. Shoe according to claim 84, characterised in that the outer side
articulation is arranged approximately halfway vertically between the center
of the outer malleolus receiving portion of the shoe and a top of an insole of

the shoe.
91. Shoe according to claim 84, characterised in that the shoe is a

one-piece shoe.

g2. Shoe according to claim 84, characterised in that the shoe is a
two-piece shoe.

93. Shoe according to claim 84, characterised in that the shoe is a
two-piece shoe, whereby the stirrup element, the sleeve element, and the
articulation are arranged at the inner shoe of the two-piece shoe.

94. Shoe according to claim 84, characterised in that shoe is a two-piece
shoe, whereby the stirrup element, the sleeve element, and the articulation
are arranged at the inner side of the vuter shoe of the two-piece shoe.
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95. Shoe according to claim 84, characterised in that shoe is a two-piece
shoe, whereby the stirrup element, the sleeve element, and the articulation
are arranged at the outside of the outer shoe of the two-piece shoe.

96. Shoe according to claim 84, characterised in that shoe is a one-piece
shoe, whereby the stirrup element, the sleeve element, and the articulation
are arranged at the outer side of the shoe.

97. Shoe according to claim 84, characterised in that the sleeve element
formus regions of the upper of the shoe.

98. Shoe according to claim 84, characterised in that the sleeve element
has a sleeve, which surrounds the calf and a connection part between the
sleeve and the respective articulation, this connection part being rigid against
traction.

99. Shoe according to claim 84, characterised in that the sleeve element
has a sleeve, which surrounds a calf and can be closed by a closing element
and a connection part, in the form of a tongue, between the sleeve and the
articulation, this connection part being rigid against traction, whereby the
tongue and the stirrup element are constructed so as to be rigid against
pressure.

100.  Shoe according to claim 84, characterised in that the sleeve element
has a sleeve, which surrounds the calf and can be closed by a closing
element, and a connection part in the form of a tongue, between the sleeve
and the respective articulation, this connection part being rigid against
traction, whereby the tongue being formed of flexible material is reinforced
by a plastic plate.

101.  Shoe according to claim 84, characterised in that the stirrup element
is integrated with a sole.

102.  Shoe according to claim 84, characterised in that the rear heel shell is
raised at the side up to the articulation in order to form the stirrup element.
103.  Shoe according to claim 84, characterised in that the rear heel shell
which is closed at the back is raised at the side up to the articulation in order
to form the stirrup element.

104.  Shoe according to claim 84, characterised in that the stirrup element
is connected with the sleeve element for forming the articulation via an
articulated pin element which engages in a recess in at least one of the

stirrup element and the sleeve element.
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105.  Shoe according to claim 84, characterised in that the articulation is
formed by means of a reduction of material.

106. Shoe according to claim 84, characterised in that the articulation is
constructed with substantially vertical articulation play.

107.  Shoe according to claim 84, characterised in that the articulation is
constructed with substantially vertical articulation play, whereby the stirrup
element is connected with the sleeve element to form the articulation via a
hinge pin element which penetrates an elongated hole in at least one of the
stirrup element and the sleeve element.

108.  Shoe according to claim 84, characterised in that the articulation is
formed by a bellows portion.

109.  Shoe according to claim 84, characterised in that at least one
articulation is formed by a bellows portion whereby parts of the bellows
portion which connect folds of the bellows portion extend substantially in
the longitudinal direction of the shoe and widen toward the rear or toward

the front.
110.  Shoe according to claim 84, characterised in that the sleeve element

is removable with respect to the stirrup element.
111. Shoe according to claim 84, characterised in that the sleeve element

is vertically adjustable relative to the stirrup element.

112.  Shoe according to claim 84, characterised in that there are at least
two different sleeve elements particularly with different dimensions
especially in the vertical direction, these sleeve elements being connectable
with the stirrup element optionally for adapting the shoe to at least one of an

anatomy of the wearer and an intended use.
113.  Shoe according to claim 84, characterised in that the sleeve element

and the stirrup element are constructed in one piece.

DATED this twenty-eighth day of November 1997

GEORG AHLBAEUMER
Patent Attorneys for the Applicant:

F.B. RICE & CO.
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Abstract

In a shoe, in particular a sports shoe, with a reinforcement which partially or entirely
encloses the foot below the ankle joints and which extends above the upper ankle joint on one
or both sides of the foot, wherein the reinforcement has a stirrup element which at least
partially surrounds the foot below the ankle joints and a sleeve element which at least partially
surrounds the calf above the upper ankle joint, and wherein the sleeve element is connected
with the stirrup element on the inner side of the foot and/or on the outer side of the foot via an
articulation in order to transmit at least tractive forces between the stirrup element and the
sleeve element, it is proposed that the articulation on the outer side of the foot is arranged so
as to be offset toward the front in the longitudinal direction of the shoe relative to a center
position between the outer malleolus and the inner malleolus of the upper ankle joint and that
the articulation on the inner side of the foot is arranged so as to be offset toward the rear in
the longitudinal direction of the shoe relative to the center position. In this way, reliable
protection against injury is achieved along with sufficient mobility. The reinforcement
according to the invention can also be used in connection with an orthopedic stocking or the

like textile support fabrics for the stabilization of ankle joints.
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