- 1 Diagonally twi sted sole The present invention relates to a diagonally
twisted sole according to the preanble of Patent aiml. 5 Patent number
WD 01/15560 Al states the follow ng: "The hunman being with his highly
conplicated |iganent- muscle-tendon system and the sensitive, upright
spinal colum is built so that in natudré he can advance on 10 uneven

round. For 0 human being has used and naintained his
gody in acco?ﬁgﬁgggaﬁyhtwgﬁ?éanggg?al condition.” In said patent

application, the shape and configuration of the m dsole and of the sole

of the shoe deseddhed; | i udi.es have carri.ed opt on
t he descri begqh?nsertséripﬁ %fﬁgegg]{gﬁ r‘?ﬁégrggsaotgaaﬁjdrgggﬁgﬁ&gl Jrfs- 5 hese
studi es have S%4§ 2C6CFRéNEr Egefbheparearbapprf cBateomt Tbsim &nd observations

show that5a natural novenent 20 follows nore or Iﬁssfthe foll ow ngth

sequence. W t he heel is_place n the ground, the foot r.est.s on e

ou'?er edge o?attﬁél%hélé’f‘%oefh&’%f @gltﬂta%éﬁ) POl S athRartds d&ollaviag ¢ Te the

direction of hwalaki ngpeimgt i lwihshimigs offighagai rednpamdaiedalli gfmdte f oot

and | arge to?rlu%rél%ﬂtt%ﬂd%ﬁ tg req[§ atlrpg 1gentre bet ween t he .t feet. The | oad
a

pl aced on the sole of the oot MoVE acPBsSCPRECLEF agdRait trer¥of2From t he
heel , which i®UBadeds butditdeso t hkati ne ofiatwazli hg maresadivagosaldry

| Dwar ds 1007 eevche SUE! 102 kaoheablio B WAL LIS RAliOfee 30, ! he

n
foot and the |l arge toe. This is so is also co . _ pgrl%t of a
heal t hy per soits %\uﬁﬁﬁgl FOF oBRpRrFained dlis | bedyerin correcdaniaceritie heel ,
the outer edghiof hheutedt @ididadrhe whel eshdl | patehhe {90t dpgasher with

the toes can i pe shape and configuration of the midsole and of the
sole of the shoe are described in detail. Studies have
15 Dbeen carried out on the described inserts in the sole.
The results and conclusions of these studies have led
to the present patent application.

Tests and observations show that a natural movement
20 follows more or less the following sequence. When the
heel is placed on the ground, the foot rests on the
outer edge of the heel. The foot then rolls inwards at
an angle to the direction of walking, until pushing off
again from the ball of the foot and large toe oriented
25 towards the centre between the two feet. The load
placed on the sole of the foot moves across the
diagonal thereof. From the heel, which is loaded
outside, the line of loading moves diagonally inwards

across the sole of the foot all the way to the ball of
30 the foot and the large toe.

This is so 1s also confirmed by the footprint of a
healthy person. A childs footprint is still often
correct since the heel, the outer edge of the foot and
35 the whole ball of the foot together with the toes can
be seen in a footprint, but not the area below the
instep. Older people often have other footprints that

result from incorrect posture and incorrect heel-to-toe
movement of the feet.



be seen in a footprint, but not the area below the instep. Oder people
often have other footprints that result fromincorrect posture and
incorrect heel-to-toe novenent of the feet. In a civilized popul ation,
accustoned for generations to wearing shoes fromearly chil dhogd, a
deformation of the feet can be seen from the fol | ow ng feature: The 5
large toe is directed outwards away fromthe centre I|ine between the two
feet. It is also known that, in primtive tribes, the large toe is always
oriented towdtdd the'iddmade pPopeldetierenathestmwoediedior Thenergasonsf or

. i i . itio Ls-better able to
tsﬂ'pf)o??si hgeb%f\ﬁbeg%@ﬁ%ag%% Oﬁrh%dﬁn%%@h’? SRR TR ORE | oad
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exerted on th BeFs Gt P¥ oGREN Fade Pepufalioving diedturzed Soei eti es
15 accust onedlaxgshaes ansl W rkatddansufhatasushagessrerpnalkipg.on flat

f , the flat forces the foof intq a siraight heel -to-toe
rsnl;\r/eﬁgﬁts. Th:lj[rlé(f@ekr)gl%g%réd t%c?ha%wgoes%%ﬁ “tRE S 13 RP ng(?@i'fﬁptth%trt hen| at er al
di recti on bedvEsitiiey i ditilbesovethei nkarJdi sdeal se 281wabki ngryeyeggnt has

- j~Ql hip_.joints. and al so t he spi nal
E:gl Bﬁn?ogﬁgnfﬁf&ﬁ t‘tﬂ%ﬁ ]ﬁggl@%%e ggﬁ%equeeén“&eeeri h&?‘et h@w\?/no%egystqélﬁ’?of

| oconot i on i ST§3EY r EBE| yhigadedsbebausehatt the Jja;rcgarrpteée riel It]mfgsof t he
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feet. Asla ressditiainthis, R&«QW sptLetds 5&%5;%& ‘%'h%‘ gljr)%)]b#er%s ogh?he

osture-relatged  caonditions wth painful arthrosis an _
gpi nal col urmjigO &' bre BRI &Htli-on now has the object of correcting 30
the incorrect placenent of the heel and incorrect heel to-toe novenent

during wal ki ngpid eyehe fny% st Nafe t082q"aLULELS" Ul f1g, MRYSTENL Vi th 2
di agonal loaQ&gﬂ&ye gn. the population of «civilized societies
15 accustomed to shoes and to hard and flat surfaces. When
walking on flat surfaces, the flat sole forces the foot
into a straight heel-to-toe movement. The lateral load
changes and the rolling movement in the lateral
direction becomes negligible over time. This false
20 rolling movement has to be compensated by knee Fjoints
and hip joints and also by the spinal column, and this
in turn has the consequence that the whole system of
locomotion is incorrectly loaded because of the
incomplete rolling of the feet. As a result of this,
25 our society suffers form all kinds of posture-related

conditions with painful arthrosis and problems of the
spinal column.

The present invention now has the object of correcting

30 the incorrect placement of the heel and incorrect heel-
to-toe movement during walking in such a way that the
natural rolling movement with a diagonal load curve of
the soles of the feet is gently enforced and the
natural and dynamic movements and loads of the knee

35 Jjoints and hip joints and of the spinal column are
gently enforced during walking.

This object is achieved by a diagonally twisted sole
with the features of Patent Claim 1. Further features



the soles of the feet is gently enforced and the natural and dynam c
novenments and | oads of the knee 35 joints and hip joints and of the spinal
colum are gently enforced during wal king. This object is achieved by a
di agonally twi sted sole wth the features of Patent Claim1. Further
features - 3 according to the inventioh are set forth in the dependent
clai ns, and thei vant.age re .explai.ned in the description below 5 In
t he draw ng: %ﬁ%.rqﬂqﬁiovgoqt ﬁcehaest rluné)'g)eﬁl?celo(ﬂ‘ tHE siise: YD sHowsthe
theoretical sieRendenwi oflaimdiagowhliheiadwirstebssalge &kglathasdhons a
theoretical fentqydew Af; @ pdhagonal ly twisted sole, 15 Fig. 4 shows the
| eft shoe, Fig. 5 shows a cross section through the toe part of +the |eft
shoe, 20 Fig. 6 shows a cross section in the mddle third of the left
shoe, Fig5 7 Bhowse adrdwdssy:section through the heel part of the left shoe,
25 Fig. 8 shows a cross section through the toe part of the right shoe,
Fig. 9 shows a cross section in the mddle third of 30 the right shoe,
Fig. 10 showsFiagcrbss sectisonthehsougletifie Beekhpashodd Fig. 1lof the right
shoe, shows the right shoe, Fig.1l2shows the left shoe,

Fig. 2 shows a theoretical side view of a diagonally
10 twisted sole,
Fig. 3 shows a theoretical front view of a

diagonally twisted sole,

15 Fig. 4 shows the left shoe,

Fig. 5 shows a cross section through the toe part of
the left shoe,

20 Fig. 6 shows a cross section in the middle third of
the left shoe,

Fig. 7 shows a cross section through the heel part
of the left shoe,
25
Fig. 8 shows a cross section through the toe part of
the right shoe,
Fig. 9 shows a cross section in the middle third of
30 the right shoe,

Fig. 10 shows a cross section through the heel part
of the right shoe,

35 Fig. 11 shows the right shoe,

Fig. 12 shows the left shoe,



- 4 Fig. 13 shows a cross section through the toe part of the left shoe,
the twisted plate and hard inclusion, 5 Fig. 14 shows a cross section in
the mddle third of the left shoe, the twisted plate and hard i ncl usion,
Fig. 15 shows a cross section through the heel part 10 of the |left shoe,
the twisted plate and hard i nclusion, 15 20 Fi g. 16 shows a cross section
t hrough the t r{ of i ght_ shoe,, .the tw sted plate and hard

i ncl usi on, Fingg'g(ﬂ%ll:I)shovS\/shOEa‘thy(e:re{)scgj'rbssesctsieodntJioﬁ1 tt%‘éorﬁggﬁl%ec N3 Rt thk right
shoe, the twi sted pl at &hndleaid shorl ushen, tWigted 8 saws aner assrgecti on
t hrough the heel part iqfcltdgq(;r{,ght shoe, the tw sted plate and hard
inclusion, 25 Fig. 19 shows the right shoe. The draw ngs show preferred
enbodi ments illustrated by the follow ng description. 30 Patent
speci fi cati onM 04 1555bwA fesesibescbFign 1) w ous . types of

| oadi ng of the foot can be a%hi eved by neans ,of_tﬁgr gl\i?{clfg%rftsﬁ%%?i %Pt he
undersole 12. The mai nFocd§ithetP%ms thf spetse@ tHartmpeanfc hardsur es
t hat coul d be achi eved mdludgihirs type of sole 35 3 and shoe 1. It has now
been found that what was described in the above introduction holds true in
general terns: Particularly in persons suffering from pain in the knees,
hi ps or back,"¥%e 13 ne BfoWwadi rgosk section through the heel part

10 of the left shoe, the twisted plate and hard
inclusion,

Fig. 16 shows a cross section through the toe part of

the right shoe, the twisted plate and hard
15 inclusion,

Fig. 17 shows a cross section in the middle third of
the right shoe, the twisted plate and hard
inclusion,

20
Fig. 18 shows a cross section through the heel part

of the right shoe, the twisted plate and hard
inclusion,

25 Fig. 19 shows the right shoe.

The drawings show preferred embodiments illustrated by
the following description.

30 Patent specification WO 01/15560 Al describes (Fig. 1)
how various types of loading of the foot can be
achieved by means of hard inserts 15 in the undersole
12. The main focus there was on specific therapeutic
measures that could be achieved with this type of sole

35 3 and shoe 1. It has now been found that what was
described in the above introduction holds true in
general terms: Particularly in persons suffering from
pain in the knees, hips or back, the line of loading of

the foot no longer runs diagonally across the foot



the foot no | onger runs diagonally across the foot - 5 during wal king. One
"treads" forward, so to speak, and in so doing places a weight on the foot
with a line of loading that runs in the direction of walking. As a

result, knee joints and hip joints are always | oaded at 5 the sane points.
The conpl etely dynanic novement during® Wal king is absent. This leads to
painful attrifian and..i.n m cases to.,arthrosis. The,shoe 1 depicted in
Fig. 1, or tﬁ:{eursl@lge W L oo e 10t%?arcgsady£%}f"l’%]§é’tﬁ8 GEsiPEFN i Dt

| oadi ng to bermdoptadiy pearess of weigngi oy dhéf Event wiiypes dfind nserts 15

of differing S t ' | e, hot t. A1, Thics 1bili i S made
possi bl e by t%ﬂ%ﬁir%@?g _Q%E@hg%?nghg s&a%%cftl]]ken epgstvlp%l JS/I?gBy%‘%hias
measure 15 alm®lltheémscorieindsdisagomdle aroifteelaralefivabd eldagted af t he

line of |egadiutgk camde@stabl imhedodd: s howhaen showmdhatathe,

undersole 12 is advantageously forned against” the sole bottom 13 s%ch 20
that the | at 1 EGaines eheell agohaf | YeRGF sted Pedrhulde: ictidd Ahedr@t i cal | y
in Fig. 2 andirFinganyd.cdged hesarthirewss.the twisting is very distinct, in
order to illustrate the concept of the invention. In practice, the

tw sting, indicated by angle a in the toe area Z 25 and desi gnated by angle
(3 in the hedlhareacd, 1wdepictedpeat Rig.t e, hori zbet &olld vd | thaneofif to a
few degrees. er,y 1t t whSt i he e tt 3__is. al S

adapt ed tlg thaei\%agit}%/r ear:rLelréta% o:‘%%heaggg%gﬁt .lgfr}l%i f?gel 3%%%?9911?%\.@%

speci al cases?d9Rted RV coRTIVate farranging tdibeeEgt entypesl | 9F

twisted, butingsteadsoobedadaptetgt aaaadekar @int Yshd NEOHESTE HHEEHKI ON oOr
Lﬂgedlnent OflfheTﬂfgtpo§85b§ff%§e5écmgggsgﬁébi%ﬁéMgJ %ﬁésgg Q%sé ekeep
12 having a sand-like elasticity. By this measure
15 alone, therefore, a diagonal or freely definable form

of the line of loading can be established.

It has now Dbeen shown that the undersole 12 is
advantageously formed against the sole bottom 13 such
20 that the latter assumes the diagonally twisted form
depicted theoretically in Fig. 2 and Fig. 3. In these
views, the twisting is wvery distinct, in order to
illustrate the concept of the invention. In practice,
the twisting, indicated by angle o in the toe area Z
25 and designated by angle f in the heel area A, with
respect to the horizontal H will amount to a few
degrees. Moreover, the twisting of the sole bottom 13
is always adapted to the requirements of the patient
and freely configured. In special cases, it is
30 conceivable for it not to be systematically twisted,
but instead to be adapted to a deformity, incorrect

position or impediment of the foot.

For aesthetic reasons, it will be sought to keep the
35 outward appearance of the shoe as normal as possible.
The above-described configuration does not permit this,
and, instead, the shoe is very unstable on a surface
and is clearly different in appearance from a normal

shoe. Fig. 12 to Fig. 19 show how the same effect can



35 outward appearance of the shoe as normal as possible. The

above-descri bed configuration does not permt this, and, instead, the shoe
is very unstable on a surface and is clearly different in appearance from
a normal shoe. Fig. 12 to Fig. 19 show how the sane effect can - 6 be
achieved if a twisted plate 16 is buitt® into the soft undersole 12 instead

of individual hard inserts_ 15. The sole_bottom 13 w |l then be parallel
with the hohezoz?ﬁ e‘i—’ic{ asti & shohmts ﬁlﬁ.telﬁ olBi Puitd  FAFS 3R st ed
plate 16 wil Isdfe hardkwswlan LD eirtdteradeofcaimiiatielualst hdfdorirgdasid cal |y

flexible and w | I.he d to,the mdsole bottom 11..The space between
n dsol e bott &?ﬁ'lfhla%ndség(%jgg(g%ﬁ%m?ﬁvﬁlsfﬂ idtrsqeerﬁ By Pﬁéaiig%‘oi‘”ﬁ% otr%eof t he
twi sted plat &ox8zandathél,uriderssl ehe@nldnoffigandil i ke €ligst ildi.t yrhikhe
twisted phateykGrand pihecundersple 1%dé ogether ohar %ﬁlieséi[ﬂfr?é‘% 'E%%SO' €
12, 16. The tw sted pFate can be shaped in different ways. 15 e

pl anes of t hEMPdEEEEYbottbinh 19 arRl Tt kRl k| E1B8iPdm BN rdhdder® to the

wal ki ng di re@drm@lc[&éel wﬂ% einidtsb@ﬁ_t \Mf&tt% pl B! eThas sphewn Béquéeng ﬁs 13,
15, 16 and 18,. w ave different thicknesses across _i surface. e
resilient m de81581E2 POE I ]t]heﬁnéosﬁgledé?o%onl p?ﬁcgéagfedgpé’attff%i ckness
of the tw stedmbinatté oh6 (fe. ghe Ftgistéd rdigitte Bhdandf ttée ainddisol Pl aces

t her eof . Q.1 Fi Left). lat. tw d.pl.ate 16 shown_in

Fi gures f2L§and12§, ng%ng glgé( ere-rlgagsrﬁllec e tgB hé_‘%sloﬁteédéogjf%frr? 1§% ats shown
for exanpl e iheFiyigas e 6.2 7togetioer 160rvr aj treisd 1iconecidsb e 1he

m dsol e bottam. 11, which then assunmes the formof the twsted plate. 30
Wth the present invention, it is possible to help

The twisted plate can be shaped in different ways. If
15 the planes of the midsole bottom 11 and of the sole
bottom 13 transverse to the walking direction are
parallel, the twisted plate, as shown in Figures 13,
15, 16 and 18, will have different thicknesses across
its surface. The resilient midsole 12, 16 is then
20 harder at the places of great thickness of the twisted

plate 16 (e.g. Fig. 16, right) and softer at thin
places thereof (e.g. Fig. 16, left).

The flat twisted plate 16, as shown in Figures 2 and 3,

25 is either connected to the sole bottom 13, as is shown
for example in Figures 5, 6, 7, 8, 9, 10, or it is
connected to the midsole bottom 11, which then assumes
the form of the twisted plate.

30 With the present invention, it is possible to help
patients suffering from a wide variety of posture-
related problems, by providing them with shoes which
are adapted to the condition from which they are
suffering and which are designed for daily use. The

35 major advantage of this is that the patients do not
have to perform any exercises or special gymnastics,
but instead are treated by wearing these shoes on a
daily basis.



i suffering froma wi de variety of posture- related problens, by
B?E)i/?glt ag themvm"?h shoes which are adapted to the condition from which
they are suffering and which are designed for daily use. The 35 nmjor
advantage of this is that the patients do not have to perform any
exercises or special gymastics, but i Fl_s"t ead are treated by wearing these
shoes on a daily basis. - 7 Patent Claims 1. Diagonally tw sted sole (3)
consisting of an 5 undersole (12) and of a midsole bottom (11), the latter
bei ng connect®tenttGlaimsiersol e (12), and various hard inserts (15) being
introduced into the undersole (12), and the undersole (12) being closed
off by a hard and aprasion-resistant sole 10 bottom(l?),lMerel natwsted
plate” (16) istbui lPlegeRrdlhhe BHIstqB) swomsi st3Ing winsidsobe beftosn (11),

ndersol e5(12) andus@tesdid t on2{ 13ha 2d 5 fALHBo1L OGRLRGE, Wiy the,
3nderso| e Elzg, a mgdsole (12, 16121 .15 2. D agonagly tyvlmeg5 soﬁ% (3)
according to O ai nTa"ShnRFER% ERRIGFHRDI BO( the redegsediest 612X, aasdver al
parts. 20 3. D agomatigud whatred :&Osl@rht(ss?») (a:@o;olr)@ﬁ}ggtqil%r@d?%ﬁt at%telhg t he
twisted plate (16)4 t e _sple bottaom : :
s\cI)V:Z bot Itoom (lg) )%ljé% tﬁﬁg@g%ﬁggt v(ngééd af"éfn’rh%Suﬂfie ad6nall3) thedned sol e
(3) according to CGreesed, offhdyeian haedt winsit eyl saiton (i dtarponggeted to
th? m dgol e bOttQ@@é@é&’(f%¥¥]ﬁﬂggefﬁu%r@ég%%éat%¥§égn({&})ihagugyg sane
twisted form into the sole (3) consisting of midsole bottom

(11), wundersole (12) and sole bottom (13), and

forms, together with the undersole {(12), a midsole
(12, 16).
15
2. Diagonally twisted sole (3) according to Claim 1,

wherein the midsole (12, 16) consists of a several
parts.

20 3. Diagonally twisted sole (3) according to Claim 1,
wherein the twisted plate (16) is connected to the
sole bottom (13), such that the sole bottom (13)
has the same twisted form.

25 4. Diagonally twisted sole (3) according to Claim 1,
wherein the twisted plate (16) is connected to the
midsole bottom (11), such that the midsole bottom
(11) has the same twisted form.

30 5. Diagonally twisted sole (3) according to Claim 1,
wherein the twisted plate (16) has different
thicknesses at different places.

6. Diagonally twisted sole (3) according to Claims 1,

35 2 and 5, wherein, in the heel area (A), Dbetween
midsole bottom (11) and sole bottom (13), the
undersole (12) forms, transverse to the walking
direction and to the horizontal (H), an inwardly

thickening wedge, and, in the toe area (2),



30 5. Diagonally tw sted sole (3) according to Claim1, wherein the
tw sted plate (16) has different thicknesses at different places. 6.
Di agonal ly twi sted sole (3) according to Clains 1, 35 2 and 5, wherein, in
the heel area (A), between mdsole bottom (11) and sole bottom (13), the
undersole (12) fornms, transverse to thé walking direction and to the

hori zontal (H), a |nvvardl i ckeni he toe area (2),
bet ween i dsol e b éslﬁme(‘ﬂg/ di‘r?g g? tﬁ%‘twgﬁf(l%’}d SPL% Eﬁ&épgbﬂem( 112)
forns, transversethe t hemdamaldieng ¢iz)ect formand teahbeehoei zaat alt{dd), an
outwardlythickenl Ihewe - shaped .5 confi ra n fromthe
heel area (A) to thgktw%gg %l}g%dt(%n mer: gt?m? a}H)e]ﬁZﬁél&g%T M)e 3 bm one
forminto the otheutvwarddyagomediening swedgsol ear(B) thecoratigry dtm@di ms 1,
10,2 and 5. whet cidun ifyhe iBsel cargachd) ndal weed, Mgl s, bppLomdd1) and

a¢
sole bottom (13), the “undersole gxorms transverse to the wa
direction and to t%%oﬂkoﬁ‘@élgeél—b‘”lféh putdediaiey pretiksi Agomedyes and

in the toe area (Zorml 3 et ween orhdsQl e bottom (11) and sol e bottom (13),
t he undersole (12) forns, transverse to the walking direction and to the

hori zontal (H), an inwardly thickening wedge, and the wedge-shaped
confi guratior’ f roitdyerizddly ameasted) sodet h(e3)t arrdma HZ)cIneimgesi M th a

defi ned ErOOfile fré)r@ag@e&f Ovyl{géeqr%,helgt e heel area (A), between
midsole bottom (11) and sole bottom (13), the

undersole (12) forms, transverse to the walking

direction and to the horizontal (H), an outwardly

thickening wedge, and, in the toe area (2),

15 between midsole bottom (11l) and sole bottom (13),

the undersole (12) forms, transverse to the

walking direction and to the horizontal (H), an

inwardly thickening wedge, and the wedge-shaped

configuration from the heel area (A) to the toe

20 area (2) merges with a defined profile from one
form to the other.



