Walking Device The present invention relates to a walking device according to the preamble of patent
claim 1. 5 Walking devices of this type are known by the name Masai Barefoot Technology, MBT for
short, and also known under the Swiss Masai label. A characteristic feature of the MBT walking
devices is a form of sole 10 that is rounded convexly in the walking direction, with a soft heel part,
known as the "Masai sensor", inserted in a recess of a midsole. The midsole has a reinforcing element
- known as a "shank" - integrated in it, whicHi®l¥édR@sRR¥HF8sole in such a way that 15 it is
substantially rigid even in the portion thereof that is above the soft heel part. On account of the bottom

shoe structure of the MBE walking devicg deliberately, seft and gnade tq,actdn,adestabilizing manner
for this reason, the foo&loses 1Ehe Jggld and 20 sygporttthatiﬁchatractf:risticoEc physiological locomotion.
o_.the b Q a clfaim 1.

This bottom structure acts on major pa% of the postur&f an(ei%upportmg musculature, because the
body must now be actively kept in balance. On account of these constantly required minimal
compensating 2Bahbverments and tensings d¢ftthe muscwatarecof thedfeot irbseeking tovmaitain a
stable standing pasition, weadng MBTsheesds ks permanently, perferping, sensesimetos fraining and

works additional parts of the museylature of the skelgton.;In,payticular, neglected. 30 muscles are
trained, posture and gg#epattern are improved and the boggl, is toned and shaged. Furthermore,

wearing MBT sHoed CH-allgviate lsack Hip, 169 oF fsot difMarite®antoift, mtistle digaf@htor tendon

injuries to dwellhasrelieve Ripraradtkree1 35 difitsIThetkfovitr bbitdrms &f BRCMBINshoesthave a
considerable thiekness: Fhetnegsof @, similatkind és alse khawstorn ME©c2006/065047AL

in a recess of a midsole. The midsole has a
reinforcing element - known as a "shank" - integrated
in it, which reinforces the midsole in such a way that
15 it is substantially rigid even 1in the portion thereof
that is above the soft heel part. On account of the
bottom shoe structure of the MBT walking device,
deliberately soft and made to act in a destabilizing
manner for this reason, the foot loses the hold and
20 support that is characteristic of physiological
locomotion. This bottom structure acts on major parts
of the postural and supporting musculature, because the
body must now be actively kept in balance. On account
of these constantly required minimal compensating
25 movements and tensings of the musculature of the foot
in seeking to maintain a stable standing position,
wearing MBT shoes 1s 1like permanently performing
sensorimotor training and works additional parts of the
musculature of the skeleton. In particular, neglected
30 muscles are trained, posture and gait pattern are
improved and the body is toned and shaped.
Furthermore, wearing MBT shoes can alleviate back, hip,
leg or foot ailments and joint, muscle, ligament or
tendon injuries to as well as relieve hip and knee
35 Jjoints. The known bottoms of the MBT shoes have a

considerable thickness.

Footwear of a similar kind 1is also known from WO
2006/065047 Al.
40



Furthermore, WO 99/05928 discloses a shoe which is suitable in particular for skateboarding, the
upper of which is joined by means of Strobel seams to a woven or nonwoven insole. The insole,
preferably produced from 5 a stable nonwoven, has forefoot slits and star-shaped heel cuts, to
improve the bending properties of the insole. In a heel cutout of the midsole, a shock absorbing
cassette is arranged. 10 It is an object of the present invention to provide a walking device of the
generic type witharsthserottem of'éialfst ARicRASss thHat stilh hras the knonrepropeitids of-the walking

device of the gepgrie fype: 15 This-ekjeetis achieyed by a-walkingdevice whish hasdhe teatures of
patent claim 1. @%cocrgingsto t%elrilne\/gngon,rgggrqgingofrcigg el%rgﬁntsiesanng Iog eraing%%atr(ladoig the
midsole but is prodluced as 20 a separaXfe component and then fastened to the m so?e, for example by

adhesive bondiftPH theE Base sthe walkitg déviée a8eording 6 TivehtioR 18 teRforéirgrelement
consequently foems anlirisolen 2bwh the casesef the keawn walking devices of the-gemnerictype, the

reinforcing elen’nggyﬂasd'gggg heel regﬁg%%q]gein mleer:nti)ggqp&{%%iorb% %%jg@teisgsof ahout 6 mm and the

reinforcing element is covered on top and underneath by the material of the midsole. The upper 30
covering of the AFEAIE on wHiBh £thii %60 soféhfdy optidnally e diratitfetS forms tf& f55t bed. By
contrast with thisthenkelkingadevice- aecordingtodhg@wention does not have any covering in the form
of material of the midsole above the reinforcing element, 35 and preferably the reinforcing element, on

which a thin 6opIstoIeirga)égpt(ij naélg@eggragggd, fgrmse;[lhte f(l)otvl%%(%.g/looreovgr, th%\ggigforcing element
can be made thinner, in particu drin ceftain regioﬁsﬁ'ﬁs fas' the Bverit effect df prowg’lné’la walking

device with a shiveldottom efFa sarilletheidit. generic type with a shoe bottom
of smaller thickness that still has the known

properties of the walking device of the generic type.

15 This object 1is achieved by a walking device which has

the features of patent claim 1.

According to the invention, the reinforcing element 1is
no longer integrated in the midsole but is produced as
20 a separate component and then fastened to the midsole,
for example by adhesive bonding. In the case of the
walking device according to invention, the reinforcing

element consequently forms an insole.

25 In the case of the known walking devices of the generic
type, the reinforcing element has in the heel region
and in the midfoot region a thickness of about 6 mm and
the reinforcing element is covered on top and
underneath by the material of the midsole. The upper

30 covering of the midsole, on which a thin top sole may
optionally be arranged, forms the foot Dbed. By
contrast with this, the walking device according to the
invention does not have any covering in the form of
material of the midsole above the reinforcing element,

35 and preferably the reinforcing element, on which a thin
top sole may optionally be arranged, forms the foot
bed. Moreover, the reinforcing element can be made

thinner, 1in particular in certain regions. This has



In a preferred way, the upper of the walking device is 5 fastened to the reinforcing element. This
makes it possible to produce the upper together with the reinforcing element as one structural unit,
which is then joined to the shoe bottom. 10 In this joining it is possible just to fasten the reinforcing
element directly to the midsole, but it is advantageous for the upper also to be directly fastened to the
midsole at the same time. 15 Particularly simple production of the walking device according to the
invention is achieved by<he réinforéing telerhentrcovedingthe uppeksurtaceeofihe midsdle at least

almost completely.20 Bydewning @t deast onedeinfercing:rib on the reinforcing element, the latter can
be formed with very thin walls in the other regions, without losing its intrinsic stability and rigidity as a

result. 25 Further preferred embodiments of the walking device according to the invention are defined
in the further depBnder Patéhtchdm¥ay ThelsvertiBhis &dplained iote dedf‘6rCthe basis 30 of
an exemplary embeodinent thas is tepresented sriherpurely sekematic dramirg, mawhich: Higure 1

shows the inner. ggges 9£§ éhocat gott%rp &&@C\galk@gedev%paecgord&%&@gf nqupltlpH mt%!;éa view in

the direction of the arrow | of Figure 2; Figure 3 shows the outer side of the shoe bottom of Figures 1

and 2 in a view frrthe firectibA oﬁi‘n@%?ﬂﬁv 1A Of Blgtire 25 BISHUP4 sHYWS the €Rd& Botto of
Figures 1 to 3 intasidejviewsseencdtoniaed teohedlpttom.

10 In this Jjoining 1t 1is possible Just to fasten the
reinforcing element directly to the midsole, but it is
advantageous for the upper also to be directly fastened

to the midsole at the same time.

15 Particularly simple production of the walking device
according to the invention is achieved by the
reinforcing element covering the upper surface of the

midsole at least almost completely.

20 By forming at least one reinforcing rib on the
reinforcing element, the latter can be formed with very
thin walls 1in the other regions, without losing its

intrinsic stability and rigidity as a result.

25 Further preferred embodiments of the walking device
according to the invention are defined in the further

dependent patent claims.

The invention is explained in more detail on the basis
30 of an exemplary embodiment that is represented in the

purely schematic drawing, in which:

Figure 1 shows the inner side of a shoe bottom of a
walking device according to the invention, in
35 a view in the direction of the arrow I of

Figure 2;

Figure 2 shows the shoe bottom from Figure 1 in a plan

view;



Figure 5 shows the shoe bottom of Figures 1 to 4 in a 10perspective representation; Figure 6 shows
the shoe bottom of Figures 1 to 5 in a longitudinal section extending in the walking direction; 15 Figure
7 shows the shoe bottom in a cross section along the line of VII - VII of Figure 6;  Figure 8 shows the
shoe bottom in cross section along 20the line VIII —-VHUI of Figure 6; Figure 9 shows the shoe bottom in
cross section along the line IX - IX of Figure 6; 25 Figure 10 shows a reinforcing element for a walking
device according to the invention in a view from below;  Figure 11 shows the reinforcing element of

Figure 10 in 30elevation; Figwedkisshews theureinforgingeelesrent incregscsectin along e line XIl -
XII of Figure 11; 35 Figure 1SEshows %ar{ oggc\){vaékir{% dgvigﬁé'achzcgl}gincqnteo tggL invetntign in

perspective representation and in sec ion, with a shoe bottom according to @ﬁrcesll to gand a

reinforcing element according tFFighiFes’13 tdF 12 £THe 8fibddiment of a walking device according to
the 5

Figure 4 shows the shoe bottom of Figures 1 to 3 in a

side view seen toward the heel;

Figure 5 shows the shoe bottom of Figures 1 to 4 in a

10 perspective representation;

Figure 6 shows the shoe bottom of Figures 1 to 5 in a
longitudinal section extending in the walking
direction;

15

Figure 7 shows the shoe bottom 1in a «cross section

along the line of VII - VII of Figure 6;

Figure 8 shows the shoe bottom in cross section along
20 the line VIII - VIII of Figure 6;

Figure 9 shows the shoe bottom in cross section along
the line IX - IX of Figure 6;

25 Figure 10 shows a reinforcing element for a walking
device according to the invention in a view

from below;

Figure 11 shows the reinforcing element of Figure 10 in

30 elevation;

Figure 12 shows the reinforcing element in Cross
section along the 1line XII - XII of Figure
11;
35
Figure 13 shows part of a walking device according to
the invention in a perspective representation

and in section, with a shoe bottom according



5 invention that is represented in the drawing has a shoe bottom 10, represented in Figures 1t0 9, a
reinforcing element 12, according to Figures 10 to 12, and a generally known upper 14, as indicated in
Figure 13. The reinforcing element 12 forms an insole, to which 10 the upper 14 is attached in a known
manner - by means of lasting. Said upper 14, togethes with the reinforcing element 12, are fastened to
the shoe bottom 10, for example by adhesive bonding. 15 The shoe bottom 10 has a midsole 16, a
soft heel part 20, arranged intzore€ess 18 of the hidsdleal®] and as doisole 22dTHelewsole 22 has - in
the unloaded state - a form that isseentinyiouslyrroynded coovexy irpthe walking direction L from the
rear end 24 of the shoe 20 bottom 10 to the front end 26 of the shoe bottom 10, in the walking

direction L. It is kept in this form by the midsole 16 and the soft heel part 20. This form is typical of
shoe bottoms 18 0% MBTPOESIMBT 95 a regidtetéd Hraderrark st Masaimaketing-Gndttrading AG,
25 Romanstiorn) andris atso diselosad; ferexanpler sdWO 0115560 aThe guisele 22 ishpreferably

produced from an,abrasiofy resistapt whberelasticymaterialits moduis of 30 elastigity in fhe region of

the heel is, for example, between approximately 3.4 and 4.1 N/mm2 preferaglé approximately 3.75

N/mm2, and in (AEF8Goh of'the baliGs For &Rdmpte b&%@ﬁ%pr&gmé—t&y rand* 4% Nfmm2,
preferably betweemapprokimatelywh0 ampgb4:3 354AN/mas2; medsaractwithia pahichu2@ mirBin diameter

and a loading of5Q0 N.Howsyer; the auisele 22 may alsg-haveapproxipaiely the same spodulus of
elasticity over its entire Ien%th.llas Shore A haﬁgggss is, for examnple,agﬁroximat;%SOto?%,greferably

approximately 6 }}8 70°TRE convekTordt of theoutddle 22 ]ﬁgg"i’n a'hee reergio—n 0 f;n/lenag at the rear,

seen in the longitdinaledifection L of theasttbe, arpadius of durvatbroetasproximatély 160enm. In a

midfoot region 32 adjoiripg the beekregion3) indhe walkingdirgction tnthegusvatyrsefthe outsole

22"5bssandh§%? for example by adhesive bonding.

15 The shoe bottom 10 has a midsole 16, a soft heel part
20, arranged in a recess 18 of the midsole 16, and an
outsole 22. The outsole 22 has - in the unloaded state
- a form that is continuously rounded convexly in the
walking direction L from the rear end 24 of the shoe

20 bottom 10 to the front end 26 of the shoe bottom 10, in
the walking direction L. It is kept in this form by
the midsole 16 and the soft heel part 20. This form is
typical of shoe bottoms 10 of MBT shoes (MBT 1is a
registered trademark of Masai Marketing und Trading AG,

25 Romanshorn) and is also disclosed, for example, in WO
01/15560.

The outsole 22 is preferably produced from an abrasion-
resistant rubber-elastic material. Its modulus of
30 elasticity in the region of the heel 1is, for example,
between approximately 3.4 and 4.1 N/mm?, preferably
approximately 3.75 N/mm?, and in the region of the ball
is, for example, between approximately 3.8 and 4.5
N/mm?, preferably between approximately 4.0 and 4.3
35 N/mm?; measured with a punch 20 mm in diameter and a
loading of 500 N. However, the outsole 22 may also
have approximately the same modulus of elasticity over

its entire 1length. Its Shore A hardness 1is, for



10 radius of curvature of approximately 280 mm. In a ball and toe region 34, arranged at the front, in
the walking direction L, and adjoining the midfoot region 32, the radius of curvature up to at least
almost the front end 26 of the shoe bottom 10 is somewhat greater 15 than in the midfoot region 32
and is approximately 390 mm. The data specified abgve-and thicknesses specified further below
concern a walking device of European size 37. It may change according to the size of the walking
device, althougle tianiatieof thesstateekradii o€ 20 curvatureofatsoutl:1.75:2. 44ispederathy v
approximately maiptainedsdr aipretayredway,.the curvature of the outsole 22 has in the heel region 30
a radius of approximately 150 mm to 200 mm, in the midfoot region 32 a radius of approximately 250
mm to 25 350 mm and in the ball and toe region 34 a radius of approximately 350 mm to 480 mm. The
heel region 30, Midfo6CreYfoh 32aRd Ball ARG toetetfidrP34 éadttéxtéRd appskimateRicver one third
of the lengthsof the shogibhoitonu10. Theemidsele-16 exteads 3Qmnintersuptediy pientheselregions.

The soft heel payt 20 bas i elgvatin, as;llustigied in particular by Figyres.1,,3,.5 apd 6, 3¢

substantially convex-convex-lenticular cross section, which extends 35 from the inner side 42 to the

outer side 40 oftREEREEBBEEMY10 WhH at [8ast almosPcorfstarttrdse dectibf - fie dirkction
transverse to theavatking irecdtion Lhdes preferably produced fiom a bpencelipokyoiethane

elastomer foamp@and of @ SQMQ@EM@ reePgatdo %‘@&B%paﬂs of thejshoe bgltltg)r_nhlsgltsadensity is,
for exampl% betw%eiuapprgxmatelé/ 0.24 ang agé)rc%(?atelyé gl‘?" %%@n%y approxim t%‘ya),S,

0.27mg/mm§. The modulds of Efad |(i:—’|ﬂ/ri%, or ex etween 5 approxirmate 3?0.84 an

preferably appreXithatély ®.46 NP2, rﬁéasur@ﬁr\ﬁmgécbre%uretﬁtmcr@@mm in dlaméte? and a
loading of 100 Nyafhei (Shoeei A} bardness.of the goft heelipart30 isHreferably, apprexigiaely 20. The

SOﬁheeIpaanﬂ??y€#§k¥gglus of curvature up to at least almost the
front end 26 of the shoe bottom 10 is somewhat greater

15 than in the midfoot region 32 and is approximately 390
mm. The data specified above and thicknesses specified
further below concern a walking device of European size

37. It may change according to the size of the walking
device, although the ratio of the stated radii of

20 curvature of about 1:1.75:2.44 is preferably
approximately maintained. In a preferred way, the
curvature of the outsole 22 has in the heel region 30 a
radius of approximately 150 mm to 200 mm, in the
midfoot region 32 a radius of approximately 250 mm to

25 350 mm and in the ball and toe region 34 a radius of
approximately 350 mm to 480 mm. The heel region 30,
midfoot region 32 and ball and toe region 34 each
extend approximately over one third of the length of
the shoe bottom 10. The midsole 16 extends

30 uninterruptedly over these regions.

The soft heel part 20 has in elevation, as illustrated
in particular by Figures 1, 3, 5 and 6, a substantially
convex—-convex—-lenticular cross section, which extends
35 from the inner side 42 to the outer side 40 of the shoe
bottom 10 with at least almost constant cross section
in the direction transverse to the walking direction L.
It is preferably produced from an open-cell

polyurethane elastomer foam and of a soft form with



10 a form that is softer or harder, for example its Shore A hardness is between 15 and 25. As Figures
4 and 7 illustrate, the soft heel part 20 is made wider - transversely to the walking direction L - 15 on its
underside 36 adjoining the outsole 22 than on its upper side 38, facing the midsole 16. Both on the
outer side 40 and on the inner side 42 of the shoe bottom 10, the side walls 43 of the soft heel part 20
are convexly formed. This embodiment of the soft heel 20 part 20 provides a somewhat better
transverse stabifigsthantin the dase of dncembeditrenpWithlan udideeside 86 @nd Upper side 38 of the

soft heel part 2Qithat arg;ofithe sapre widthdnparticutardtthegifisole draisdokmer inua waisted
manner in the midfoot region 163% Z%E?rthermo e,rinbal referred Wa%a%se'ﬂlust@.tgq in pa%[i;cular by

Figure 7, the thickness o tﬁ”e: soft hee barF£8 on the oUter Side 40 1$ 1ess than'6n the inner side 42, so

that in the heel reffion B0HE BEitsIé 22236 has a'dofrespondidly didgoha? distortiont ThESoft heel
part 20 completelyditis thensecess 18hatweandtheomniglsolete andibe putsole 22andadernds from

approximately tta)q rear ﬁr)gugéfl of Hée?.gtﬁ(}eegott‘gm}?p ]aO, &t@gé/&@lgingigg%gior} b Qyer tlﬂg heel

region 30 to approximately the middle of the shoe bottom 10. In its mid-region, the soft heel part 20

has a thickness & ZppF&Emately 20°mm.CAé MidsBie 16 forfed as Alprefefably Homébdeneous
body without a remfdrcirgselement 12eandss produced ] forexample, Grom a pabyaéthame letastomer

foam or an ethylgnevinyl.acetate (EYA). ltsuppes surface A4hasd adorm simitas 40 gfoetebed, but is
provided Wa’[l@ a de;%ression 46 extendin%in the walléingairectiopolf. This deEression 46 has the

greatest depth in theor%rpdf(%otar%gi%% 3Pand exténds. with a ’progressel\}/ie‘z"liln mealléﬁsdirﬁ%?s ?ng depth,

approximately 243 I @i 36 heel kRjioie S0 ahe exteénds>with a rapidly decreasing depth into the rear
end region of the ball and toe region 34.

As Figures 4 and 7 illustrate, the soft heel part 20 is
made wider - transversely to the walking direction L -

15 on 1its underside 36 adjoining the outsole 22 than on
its upper side 38, facing the midsole 16. Both on the
outer side 40 and on the inner side 42 of the shoe
bottom 10, the side walls 43 of the soft heel part 20
are convexly formed. This embodiment of the soft heel

20 part 20 provides a somewhat better transverse stability
than in the case of an embodiment with an underside 36
and upper side 38 of the soft heel part 20 that are of
the same width, 1in particular 1if the outsole 22 1is
formed in a waisted manner in the midfoot region 32.

25
Furthermore, 1in a preferred way, as 1illustrated in
particular by Figure 7, the thickness of the soft heel
part 20 on the outer side 40 is less than on the inner
side 42, so that in the heel region 30 the outsole 22

30 has a correspondingly diagonal distortion.

The soft heel part 20 completely fills the recess 18
between the midsole 16 and the outsole 22 and extends
from approximately the rear end 24 of the shoe bottom
35 10, in the walking direction L, over the heel region 30
to approximately the middle of the shoe bottom 10. In
its mid-region, the soft heel part 20 has a thickness

of approximately 20 mm.



The smallest thickness of the midsole 16, measured 15 between the soft heel part 20 and the upper
surface 44, is very small and is, for example, about 1 mm. The midsole 16 itself is consequently
formed very flexibly in its portion 47 lying above the recess 18, with very low intrinsic stability. 20 With
the end of the recess 18 lying at the front in the walkigg direction L, the midsole 16 forms a tilting edge
48, extending transversely, preferably at least approximately at right angles, to the walking direction 25
L. In this region Tihe nmidstsie 16 has thesgréatesiickiess ofcappreximately Romaasineds significantly

more rigid theregbak insthervigkregionof thie recess 181 dnthis respecineomparghiguiesy, and 8,

which also shov%a Cross seciion of_the de ressifn 46. SLQ The m@so]ﬁe 16 is r@ade harder than the soft
r., exXxam e O ane elastomer

heel part 20, which is consgqqe’ntl)gﬂ?grﬁlygde]?om?]eudrg&rmg stepping an stand?r?énar%abas%rbs and
dampens shock8tDBukiRg Folling the diftimgecver the/filting edfé 48°85 that i famtifar ¥6r Warking
devices of this typefisthensabtained. The GhoreA) hardnesswaf thesmigisole tieds pretatably

approximately 3844, but if may alsg bemade, somewhat softer o harderlt preferably has

approximately twice the Shore A hardness of the soft heel part 20. The modulus of elasticity of the

midsole 16 is, forExXamPlEPB&REER apptdxint:isly 0-FandHibkifatels 222 N/mta préfefably
between approximatedy 0.85 apd dn05 N/ mm2dmeasured with a Btpuneh af20gnesinidiaheter and a

loading of 100 N the eatio of the: modulusof glasticity aftbe sefthael part 2040 that of the-midsole 16
is1:1.4to ]{18 pkgefeiablry 1:1.75 tg i;2.4. The moducius of , tI;gticity 10 Qfof'fe médsole 16 is
consequently apper%xima?eqﬁ Bice’t ataorﬁheeé%lf? heél p‘é‘{ﬁ . Forthesake of Egn%ﬁlsejterzlr?ess, it
should be mentidaet that tHeomitissle 16 #as & périphreealCtpwalidly:Biteckell 15 colidr 5099vhich
serves for joiningdg the upper 14.

The smallest thickness of the midsole 16, measured

15 between the soft heel part 20 and the upper surface 44,
is very small and is, for example, about 1 mm. The
midsole 16 itself is consequently formed very flexibly
in its portion 47 lying above the recess 18, with very
low intrinsic stability.

20
With the end of the recess 18 lying at the front in the
walking direction L, the midsole 16 forms a tilting
edge 48, extending transversely, preferably at least
approximately at right angles, to the walking direction

25 L. In this region, the midsole 16 has the greatest
thickness of approximately 29 mm and is significantly
more rigid there than in the mid-region of the recess
18; in this respect, compare Figures 7 and 8, which
also show a cross section of the depression 46.

30
The midsole 16 is made harder than the soft heel part
20, which is consequently highly deformed during
stepping and standing and absorbs and dampens shocks.
During rolling, the tilting over the tilting edge 48

35 that 1is familiar for walking devices of this type 1is
then obtained. The (Shore A) hardness of the midsole
16 is preferably approximately 38 - 44, but it may also
be made somewhat softer or harder. It preferably has

approximately twice the Shore A hardness of the soft



As illustrated in particular by Figures 7 to 9, the width of the region of the outsole 22 interacting with
the bottom 52, and consequently also of the underlying 20 part of the midsole 16, adjoining said
region, in the end region of the recess 18 lying at the front in the walking direction L, and
approximately in the middle of the shoe bottom 10, isanuch smaller than in approximately the middle of
the heel region 30 (Figure 25 7) and the ball and toe region 34 (Figure 9). The shoe bottom 10 is
formed in a waisted maaier. Ehe reinforcing @lelentd?2 shovat ircEigurest10-toel 2isdsrodaced, for

example, from a mixtuke, of, plastic30-pelywrethane: alastomerddPAd) and glass fibers anghis made

rigid in the midfoot region 32 and in the_heel regiqn,304n such a way that it cannot bend, or only a
little, under Ioad?ﬁéjégffﬁéng%%%é%g andlwegking.(ﬁ](/)?n{%ié pur s?%%%%%%e mi Se(%ﬁée%?on 32 and
heel 35 region PR FEINRFOFEREG +H 54, vivichds formed équiliy8nd opisoitelye the HePression 46 of
the midsole 16, and @rotsdeinadowndaschdirectionidhis canaalsmbe seendom Figure 8, in which
the reinforcing element 12 is indicated by a dashed line. - 10 - The modulus of elasticity of the

reinforcing element 12 in the forefoot region is, for examfle, approximatel¥ 8.0 to e}r_pproximately 13.0
and in the heel l{géﬁg of the modulus of elasticity of The soft heel

part 20 to that of the midsole 16 1is 1:1.4 to 1:3,
preferably 1:1.75 to 1:2.4. The modulus of elasticity

10 of the midsole 16 1s consequently approximately twice
that of the soft heel part 20.

For the sake of completeness, it should be mentioned
that the midsole 16 has a peripheral, upwardly directed

15 collar 50, which serves for joining to the upper 14.

As illustrated in particular by Figures 7 to 9, the
width of the region of the outsole 22 interacting with
the bottom 52, and consequently also of the underlying
20 part of the midsole 16, adjoining said region, 1in the
end region of the recess 18 lying at the front in the
walking direction L, and approximately in the middle of
the shoe bottom 10, is much smaller than in
approximately the middle of the heel region 30 (Figure
25 7) and the ball and toe region 34 (Figure 9). The shoe

bottom 10 is formed in a waisted manner.

The reinforcing element 12 shown in Figures 10 to 12 is
produced, for example, from a mixture of, plastic
30 polyurethane elastomer (TPU) and glass fibers and is
made rigid in the midfoot region 32 and in the heel
region 30 in such a way that it cannot bend, or only a
little, under loading during standing and walking. For
this purpose, it has in the midfoot region 32 and heel
35 region 30 a reinforcing rib 54, which is formed equally
and oppositely to the depression 46 of the midsole 16,
and protrudes in a downward direction; this can also be
seen from Figure 8, in which the reinforcing element 12

is indicated by a dashed line.



5 approximately 12 to 13.5 N/mm2, measured with a punch of 20 mm in diameter and a loading of
1000 N. However, the modulus of elasticity may also be at least approximately constant over the entire
reinforcing element 12. 10 The bending moments of the reinforcing element 12 are in the toe region
approximately 70 to 80 Nmm, preferably approximately 75 Nmm, in the ball region approximately 150
to 250 Nmm, preferably approximately 15 200 to 210 Nmm, and in the ankle region (heel region)
approximately 4500 to approximately 6000 Nmm or more, preferably approximately 5100 to 5600

Nmm or more. THBe feiaforcing sfersentsk2 mayy fos example; daves 20 Shoeg Anhardness between
80 and 120, preg'Lerak%g[l gf pIQ imoatte% go .ltg r}oq In tqie Qalleangmmferegion 3léfbin Prﬁlgtjcceujlar
approximately in the front alf of this region in the 5 Wal%ng direction L, tﬁggein?orcmg elément 12 is
preferably morelekibhPforimed OKere ft etoBs hot Aavd reifofelfig ABSY drtPdatbe’ formed more
flexibly, for exarmapleryxtheatselgf a softer, nBore alastic’material eomponenh Thestwo=omponent or

multi- 30 compoggngﬂjegqlondpg}gé%progg%s is sqi%em%r pg}dugmosulgh a r%g@égjgg element 12.

As indicated in Figure 10 by the line 56, the part of the reinforcing element 12 with the reinforcing rib

54 is molded fron'& hafe ¢Bmpdness, ahd therr atsoft 35ompartht 66%s mdided & §tiis also
conceivable to repersexhisesegilenceciise hatd cammponent 58 anerthérseft comporent 60are affinitive
plastics, which ondtogethes extremely stably in injection-molding. Suitable as the hard component 58
and the soft component 60 are,in particular,a mixture of thermoplastic polyurethane elastomer (TPU)
and glass fibers and thermoplastic polyurethane elastomer (TPU), respectively. Preferably, a glass
fibre reinforced TP® So@rid)ig usedasthe Rard compbaentss anda TRISSHH) isldsed s the soft
component60. in the toe region approximately 70 to 80 Nmm,

preferably approximately 75 Nmm, in the ball region
approximately 150 to 250 Nmm, preferably approximately
15 200 to 210 Nmm, and in the ankle region (heel region)
approximately 4500 to approximately 6000 Nmm or more,

preferably approximately 5100 to 5600 Nmm or more.

The reinforcing element 12 may, for example, have a
20 Shore A hardness Dbetween 80 and 120, preferably of
approximately 90 to 100.

In the Dball and toe region 34, in particular
approximately in the front half of this region in the
25 walking direction L, the reinforcing element 12 1is
preferably more flexibly formed. Here it does not have
a reinforcing rib 54 and can be formed more flexibly,
for example by the use of a softer, more elastic
material component. The two-component or multi-
30 component injection-molding process 1is suitable for
producing such a reinforcing element 12. As indicated
in Figure 10 by the 1line 56, the part of the
reinforcing element 12 with the reinforcing rib 54 is
molded from a hard component 58, and then a soft
35 component 60 is molded on; it 1is also conceivable to
reverse this sequence. The hard component 58 and the
soft component 60 are affinitive plastics, which bond
together extremely stably in injection-molding.

Suitable as the hard component 58 and the soft



The reinforcing element 12 extends over the entire upper surface 44 of the midsole 16 up to the
peripheral 10 collar 50, only a narrow, peripheral gap remaining between said collar 50 and the
reinforcing element 12 for the material of the upper 14, compare Figure 13. In a preferred way, the
reinforcing element 12 has on its underside 61 a border recess 62 extending along its 15 border.This
serves for receiving and fastening the material of the outer upper 64 and the lining upper 66. In a
known manner, @egnppents is pboduesed and then ite dorder 68 ralso knowniasta fasstingallowance -

is 20 firmly joinedhterthegeintarcing glemantd2bynadhesive bending inthe oordgrrecass62.
Subsequently, the structural unit comprising the upper,14 and.the reinforcing elemen is placed
within the collar 50 onto thaenl#pp]geﬁesﬁr 8&? %ﬁgo]fcfh midsole %E %Iﬁ% 2%9:55l tg%ﬁ?/%?y b(o&n%ge)d’with the
latter over its fulf SGR&ECE areal Yncludinig fife- édliaY 502 THe #éififoréiRg ®lefient X prferabl forms the
foot bed; howevenaaninsertsoles &or examptenan insaele, 30dnay atsothe t@oselydaidzor fastened on it It

may, for exampl s_Qﬁ‘{G} aflexiple foam coyering of aggg[%(gggt&y g nm in thickness, the modulus of

elasticity of which is, for example, 0.3 to 0.7, preferably approximately 0.4 to approximately 0.6 35
N/mm2, measured with a pressure punch of 20 mm in diameter and a loading of 100 N. Preferably, the
insert sole is shdped inr sucif awvaynthat ¢lisraeapted to thesfoemdsf the feat. Theaeirforcirgelement 12

lends the walkinggevicesthersiabilitys inpartigwan rddsie 16 up to the peripheral

10 collar 50, only a narrow, peripheral gap remaining
between said collar 50 and the reinforcing element 12
for the material of the upper 14, compare Figure 13.
In a preferred way, the reinforcing element 12 has on
its underside 61 a border recess 62 extending along its

15 border. This serves for receiving and fastening the

material of the outer upper 64 and the lining upper 66.

In a known manner, the upper 14 is produced and then
its border 68 - also known as a lasting allowance - 1is
20 firmly joined to the reinforcing element 12 by adhesive
bonding in the border recess 62. Subsequently, the
structural unit comprising the upper 14 and the
reinforcing element 12 is placed within the collar 50
onto the wupper surface 44 of the midsole 16 and
25 adhesively bonded with the latter over its full surface

area, including the collar 50.

The reinforcing element 12 preferably forms the foot
bed; however, an insert sole, for example an insole,
30 may also be loosely laid or fastened on it. It may,
for example, have a flexible foam covering of
approximately 5 mm in thickness, the modulus of
elasticity of which 1is, for example, 0.3 to 0.7,
preferably approximately 0.4 to approximately 0.6
35 N/Hm@, measured with a pressure punch of 20 mm in
diameter and a loading of 100 N. Preferably, the
insert sole is shaped in such a way that it is adapted
to the form of the foot. The reinforcing element 12

lends the walking device the stability, in particular



in the midfoot region 32 and heel region 30, in order for the walking device itself to have the
intentionally soft and destabilizing properties as a result of the soft heel part 20. 5 Walking tests with a
walking device according to the invention under with a loading of 70 kg have shown that the shoe
bottom 10 deforms in the heel region 30 by 6 to 7-mmpand in the ball region scarcely at all. The 10 soft
heel region 20 is compressed by this amount and bears this deformation almost in its entirety. The
soft heel part 20tmay e nrddE ofthe safreomatétialkasithe eritisole A6y adMatekial wittisimilar 15

properties,thesoft-elasticprapentiesbeing achievabledyrhellow,spacesner racesses. e 3aft heel part
20 is highly deformable_un er, loadi aused by standing and Walkm shocks are Lther dampened
and, both durlngsvr\T/]giﬁqng acgd dun%gr]%%gndzﬁél%hgﬁ(%m}gs%cu?ature of %e skeﬁe?c% in %arﬁc%ar is
worked and traifféd hsaeresulk ®F the?ifistability of the heel region 30. Instead of a single reinforcing rib
54, the reinfarcing 25 element 12 may have a number of reinforcing ribs, which extend at least

approximately pﬁg@l[gi%th% walking directian lwétllﬁ ﬁl@o congeivable %Iadn%@begoof E@ésmg ribs

are provided. 30 For the sake of completeness, it should be mentioned that it is conceivable to join the

upper 14 only tothESRIFGrEinY Elemett 12 a%dlé?ﬁﬁlf&%s% th® I5ffeldirsety 16 e Shgdbottom 10.
- 13 - CLAIMS It Hewalkivg devideowithl & shied bottem {h0); ihichdwals armidsote A®),lextending over

aheelregion (30, 7 mm and in the ball region scarcely at all. The
10 soft heel region 20 is compressed by this amount and

bears this deformation almost in its entirety.

The soft heel part 20 may be made of the same material
as the midsole 16 or a material with similar
15 properties, the soft—-elastic properties being
achievable by hollow spaces, or recesses. The soft
heel part 20 is highly deformable under loading caused
by standing and walking; shocks are thereby dampened
and, Dboth during walking and during standing, the
20 musculature of the skeleton in particular is worked and
trained as a result of the instability of the heel

region 30.

Instead of a single reinforcing rib 54, the reinforcing
25 element 12 may have a number of reinforcing ribs, which
extend at least approximately parallel in the walking
direction L; it is also conceivable that a number of

crossing ribs are provided.

30 For the sake of completeness, it should be mentioned
that it is conceivable to join the upper 14 only to the
reinforcing element 12 and only to fasten the latter
directly to the shoe bottom 10.



5 a midfoot region (32) and a ball and toe region (34), a soft heel part (20), arranged in a recess (18)
of the midsole (16), and an outsole (22), which is kept - in the unloaded state - in a form that is
rounded convexly in the walking direction 10 (L) by the midsole (16) and the soft heel part (20), an
upper (14), arranged on the shoe bottom (10), and ajreinforcing element (12), which has such stability
that the midsole (16) is at least almost free from bending - with respect to loads 15 during standing
and walking - in its portion (47) located above the SIS part (20), wherein the reinforcing element
(12), forming an insole, is arranged on an upper surface (44) of the midsole (16), facing away from the
outsole (22), ang is ngasteﬂ(ed to Sé;lid surface. chTQe V%Lalkingede%/ice a&(blz?imeqélin (ﬂai{ln 1, wherein

the upper (14) is fastened to th%q'eln?(gfr(l:f:r}eg] element (152 ,Or?re Orgbl?/nl]ay Iastlrfg.w “The W%ﬁ(ing device

as claimed in claim 12wHReféiPtHe uplel(147% tastened dird @l 16 tHeeinféiRigPelerhent (12),
preferably by lasting, anchtaitheanidsele {26). 4.3The walkingadewicelas alaimed i onegfetaims 1 to 3,

wherein the reinforcin&glgmegt (d2)covers Eheptgaﬁp@r §|ér(§a}c,e (44) gk@gdmigﬁolg (18) at least almost
completely. - 14 - r?ggﬁ(%ﬁ. the midsole (16), and an outsole (22),
which is kept - in the unloaded state - in a form

that 1is rounded convexly in the walking direction

10 (L) by the midsole (16) and the soft heel part

(20), an upper (14), arranged on the shoe bottom

(10), and a reinforcing element (12), which has

such stability that the midsole (16) is at least

almost free from bending - with respect to loads

15 during standing and walking - in its portion (47)

located above the soft heel part (20), wherein the

reinforcing element (12), forming an insole, is

arranged on an upper surface (44) of the midsole

(16), facing away from the outsole (22), and 1is

20 fastened to said surface.
2. The walking device as claimed in claim 1, wherein
the upper (14) 1is fastened to the reinforcing

element (12), preferably by lasting.

25
3. The walking device as claimed in claim 1, wherein
the upper (14) is fastened directly to the
reinforcing element (12), preferably by lasting,
and to the midsole (16).
30

4. The walking device as claimed in one of claims 1 to
3, wherein the reinforcing element (12) covers the
upper surface (44) of the midsole (16) at least
almost completely.
35



The walking device as claimed in claim 5, wherein the reinforcing rib (54) protrudes into the heel
region (30). The walking device as claimed in one of claims 1 to 6, wherein the reinforcing element
(12) is at least almost rigid - with respect to the loads during standing and walking - in the heel region
(30) and midfoot region (32). The walking device as claimed in one of claims 1 to 7, wherein the
reinforcing element (12) is flexibly formed, at least in a portion of the ball and toe region (34). The
walking device &s claihed ke o cldiis dstoa8, wieraiethelreirforeingfelemennl?) is-produced

from at least one hard and gneseftplasticcomponentiedi £9), praferakbly by means ohas,

two-componentor multi-c onentinjection-molding process,. The walking device as claimed in one of
claims 1to 9, Where'r%rtﬁ%l%lgj?v%;[ﬁ]reé& tﬁé? %UFS%T{;%ZSZJ)%%S fr? trse \r%léﬂe lrgaioertl\ﬂ@O)mal (?{aséirgse of
approximately 150 mi0)200 #tm, P thetmidfodt réGioR 32 d Padius Bt appréXimately 256 mm to 350
mm and in the ball anditoedegione(@4pa radius .of approximately 350 mm to 480 mm. - 15-11. The
walking device as claimed in one of claims 1 to 10, wherein the soft heel part (20) - in a rear portion -
is made wider on its underside (36), facing the outsole (22), than on its upper side 5 (38), facing the

midsole (16), arftl preféYablyf s CEhvERY féied SideWallE@3) Betwden the uppBl§le'dhd the

underside. the reinforcing rib (54) protrudes into the heel
region (30).
10
7. The walking device as claimed in one of claims 1 to
6, wherein the reinforcing element (12) is at least
almost rigid - with respect to the loads during
standing and walking - in the heel region (30) and

15 midfoot region (32).

8. The walking device as claimed in one of claims 1 to
7, wherein the reinforcing element (12) is flexibly
formed, at least in a portion of the ball and toe

20 region (34).

9. The walking device as claimed in one of claims 1 to

8, wherein the reinforcing element (12) 1is produced

from at least one hard and one soft plastic

25 component (58, 60), preferably by means of a two-
component or multi-component injection-molding

process.

10. The walking device as claimed in one of claims 1 to
30 9, wherein the curvature of the outsocle (22) has in
the heel region (30) a radius of approximately 150
mm to 200 mm, in the midfoot region (32) a radius
of approximately 250 mm to 350 mm and in the ball
and toe region (34) a radius of approximately 350
35 mm to 480 mm.



12. The walking device as claimed in one of claims 1 to 10 11, wherein the soft heel part (20) has a
greater thickness on the inner side (42) of the walking device than on the outer side (40). 13. The
walking device as claimed in one of claims 1 to 15 12, wherein the reinforcing element (12), and
consequently the insole, has in the heel region (30) a bending moment of approximately 4500 to 6000
Nmm, preferably of approximately 5100 to 5600 Nmm. 20 14. The walking device as claimed in one of
claims 1 to 13, whereli themetbss ¢18)4y tormetscontintioasly 1in eodirectibntransverse tdehe walking
direction (L), and prefegably,thersoftheehpart20) comapletefysfills thexrecess (18). 25 rear

portion - 1s made wider on its underside (36),

facing the outsole (22), than on its upper side

5 (38), facing the midsole (16), and preferably has
convexly formed side walls (43) between the upper

side and the underside.

12. The walking device as claimed in one of claims 1 to
10 11, wherein the soft heel part (20) has a greater
thickness on the inner side (42) of the walking

device than on the outer side (40).

13. The walking device as claimed in one of claims 1 to
15 12, wherein the reinforcing element (12), and
consequently the insole, has 1in the heel region
(30) a bending moment of approximately 4500 to 6000
Nmm, preferably of approximately 5100 to 5600 Nmm.

20 14. The walking device as claimed in one of claims 1 to
13, wherein the recess (18) is formed continuously,
in a direction transverse to the walking direction
(L), and preferably the soft heel part (20)
completely fills the recess (18).

25





