; RSe3elLl <d"64T1A DEVI CE FOR ACTI VE ROLLI NG WALKI NG The present invention
relates to a device for active rolling wal king according to the preanble of
claim1l. The human being with his highly conplicated |iganment-nuscle-tendon
system and the sensitive, upright spinal colum is burIt solmmwm NIMMHMM

he can advance on uneven ground. For thousands of yea=s the has
used and mai ntained his body in accordance with this natural congbsisé=on.
Only over the Jaste hengdneduyeans have we started to a significant extent to
make ‘the ground surfaces on which we live and nove artificially flat aid
hard. Wien we nove on such surfaces the body is used in a conpletely
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condi tioning slight and possibly also tenporary postural errors and errors
in the sequence of the |oconotor systemin a planned and rapid manner.
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Physi otherapy is often a help in giving instructions for correspondi ng
exerci ses and novenents. However, this often has the di sadvantage that
t.herapy cannot tai:e place permanently, i.e. also during normal wal king at
work and so on and the patient often does not carry out the few exercises
recommended 3 The problem of the present invention is to inprove a shoe
or other footwear of the aforenentioned type in such a way that active

wal ki ng becomes necessary. As a result the 10,000 stets perfornmed daily are
nmade LF AR 245 hit REKLP 9y oF}F?Cd’@ TGP I BY RBVEHBAES T UN MR- sERRiesi mieg of t he
conphetanchadyc prset echset hise] 66 MiSeshebl dcUp JAiSE| €5 105t 18] ghé ennstt he

post yre, %Ig aids blood circulation ("vein punp"). The device for active
roII|n king is to be prepared by the expert and can be adapted by the
actual user. This problemis solved by a device for active rolling wal king
havi mge tirerk eathoeesvich gltaiem HaveFust heen fa@apthe soaccowdl fighgt o1 taeibmweant i on
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devi E&TE Irohctitfers cﬂfﬁ P WwaPks 1g. © @ar"ftA Hﬁvecéhqeoﬁoawgvé“er &r—rﬂfrhg:o a
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a devhcefrors ast kMg J:0Lhd N Wal dicneh . FL Gioed AN LRstant photograph in the
sequence of a device for active rolling walking. Fig. 5 An instant

phot ograph in the sequence of a device for active rolling walking. Fig. o
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Fi g. =, sectional view A-A fromm the rear. Fig. |~ A se=npral mew B-B
frcnn'Fﬁe ﬁ_gsﬁrlng of inserts the sought correction is &utomatically brought about

over a period of time. Unfortunately the opposite is the case and the relaxed
muscle system is weakened, because it no longer has any work function. The
dynamic change and further development of the state c¢f the posture and locomotor

system 1s not or is only slaightly taken into account.

In the case of slight disabilities frequently a continuously used measure such
as e.g. the wearing of inserts is unfavourable. It is very easy for the wearer
wishing to correct an incorrect posture to adopt a different, new i1ncorrect

posture as a result of the static correction,

Neither shoes, nor the above-described walking devices, also referred to in
numerous articles and patents, take account of the need to use the complete
locomotor system through active walking and to be able to determine oneself and
quickly in what way muscles, tendons and the spinal column are to be employed
for active walking. Both orthopedic shoes and inserts can only be modified by
an orthopedic expert. Conseguently the existing means are unsuitable for
conditioning slight and pessibly also temporary postural errors and errors 1in

the sequence of the locomotor system in a planned and rapid manner.

Physiotherapy 1s often a help in giving instructions for ccrresponding exercises
and movements. However, this often has the disadvantage that therapy cannot
take place permanently, i.e. also dur:ng normal walking a: work and so on and

tne patient often does not carry out the few exercises recommended.



4 Fi-g. 11 A perspective and diagrammatic view of the hard inclusion from
below. Fig. 12 Viewfromthe rear. Fig. 13 Viewfromthe rear. Fig. 14

Per spective view of the hard inclusion frombel ow. The draw ngs show
preferred enbodi nents illustrated by the foll owi ng description A device
according to the invention for active rolling wal king 1, hereinafter called
wal ki ng device 1, conprises an upper shoe 2 and a sole 3. The upper shoe 2
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can take ? ace nmeans of straps, such as are used or sandal s, | aces as
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shoe 2,1 0&,£00tndy8mdd m Mnmdmcpmegtt@bty tqeneegsl%@nt&ct hg Judsol g .10. The
sole 3 can be construct in different wa fundanentally conprises at
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i ncorpor at edbetneen. dhe aisehe L0.and under sol e 12. The use and
application decide how a wal'king device 1 according to the invention is
constructed and this constitutes one of the advantages thereof. It is
adaptTeds trrobhen needsi \oid ay (g dapl of faseacaivs robuingcaallsinigl haxpargi pek vi dual |y
adj usfteggure-ghgf nalctaql £, 1@uk5hémg@atfu'i9£na%93ycﬁm;| Qaelhenm\ett%n and b
relatively IS aga ted to the intended use, so that for a nishoe
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e. g. 2liwrkdayesirortidfhe nidsole bottom 11 is made from hard el astic
material. It also has an adequate strength to absorb the forces resulting
fromthe deformatio of t he undersol e 10. The mi dsole bottom 11 is stable
enoudft t° 56°EHTE £0°Feliably carry the nap or studlike, hard inclusions
15. The | ower boundary of the mdsole 10 or, if present, the m dsole bottom
11 haqga domnwmn@hycganegmH@@cuﬂhenQn&ri Il ar segnental, random shape,
which i's chosen as a function of the intended use of the malking device 1.

5 The undersole 12 is the nost inportant part of the wal king device. It has
on tlégside agaidesstct Hert errivaardilignsoleékbot woph B8datidmewawar d convex,
arcuate c_circular segnental, randontshape It is nmade from highly
defo&nable, flexible material , which gives the user whet. rolling a feeling
of badré fdot wal King in ERe"EaRY fh & EP Aol T rfe &1 1% Scto” et ol ling
process, as isrehitoaoiadgieal |y represented infigs. 3, 4 and 5, requires a
certain active force expenditure in the sane way as when wal k=ng on sand.

In t al rolling phase, as sho the rolli.ng process is
tern?ﬁ eg by @ t‘pémgt PEISEFT ne &7 gtﬁebg S Bdtton? AT nly serves
to protect therﬁﬁéeﬁeﬁiél&Q against mear and gi ves the wal ki ng device 1 the
necessary slip resistance. Made fronthighly resiIIient and

abrasi,on-resis ant,telas |c mat er Fﬁ y,col lLapses.on rolling.
Thus, “di ni ng rof IFRgTT i ﬁg?ant esﬁ%ﬁ?“ﬁ f ﬁ ViBove: déSErT bed shape

of the undersoreuizg w@kanﬁunction of needs, SU|tabIe means are applied to
the a sole bottom 13 to enabl e an individual unconplicated fixing of the
studs..14. . Any ndp fype of adapt at.i on 0SS the i nventive
constQFr get on o% he Lol §cfr8rgn hgehlicasgcfr afbl‘l'% raiP 1€ Bo]t}‘t om 11,

undersol e 12 and sol e bottom 13. For planned uses and applications, such as
massage, oot -heg-cotdAcCtlona-at atdCehOfethe sainal colum, foot reflex,
etc., the mdsole 10 and undersola i2 can be noul ded =tom one pi ece. The
transition fromthe relatively hard mdsole 10 to the soft elastic
underfs@gl e® 12 i3 der-purpt cased-of framprivgressi ve nature. During product=cn
this production method offers significant advant ages. The sole 3 is
ternunated by a sole qtton113 {h has t he aforenentioned convex shape.
The undersol e 12°Can° e of iéd™t +om f lyéfd“or different parts. It is e.g.
concei vabl e that on treading (fig. 3) in the rear third of the sole 3 is
choseanga firstacomposidi on.ofs-Ehe-Jf xtdres-in the mddle third of the sole
(fig. 4 a second and in the front third (fig. 5) a third conposition. The
aimof the rolling novenment is decisive for the choice of the conpositions
and the structure of the sole 3. Materials are chosen, which are highly
def ormabl e and fl exi bl e, but which ensure a good recovery effect.



More specifically for orthopedic uses the possibility shown in fig. 2 of
being able to fm hard inclusions 15 to the mdsole bottom 11 is
appropriate. Such hard inclusions 15 can have a random shape and size. The
materi al chosen can have different hardness and elasticity properties. The
choi ce o= the shape, 6 hardness and el asticity are a function of the
i ntended use of the wal king device 1. Wth such hard inclusions 15 it is
possi ble to precorrect incorrect or abnor nal postures of feet, such as e.g.
in thegcase ofAn skespegrivd andfoegramaghnoviml cpodkunes oficidieoknee or hip
posi tion, as wel), &s.spinal colum postural deficiencies. However, these
hard i nclusions 15 also permt massaging effects, the stinulation of foot
zone refl exes and the planning of coordi nated novenents. The wal ki ng devi ce
1 camipe ldsed \rer Stamehigt kepFng certain nuscles and for the active support
of the osseous system The studs 14 to be fixed to the sole bottom 13 can
be fitted both in fixed and renovable manner. If they are to be randomy
i nt eFéhanded i FhE Cahk® W&y as footbal | boot studs, this offers the user
t he advantage and possibility of being able to hi mself adj ust certain
trai pipg 1ef f ecles spddhia vl kings dexi £ ¢l 1 ACIGRE G NG okondilR@. | nventi on
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fifth, rearwardly. direct udtsgrfatégf a: e, whic tnsvc%rses at
repr 688nt%ed T 8elti CAToh 1T e Efnen Vf@'s i s extended in’a Tandom shape
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sect iagn I\é gaganbetgﬁo%gnlxglv g(z ﬁ? El | ustrated by figs. 11 and 19. Both
t he oufward bound ary rrnes d an jinlng points x and z or x' and z',

and the central line b virtually represented as a "conmb” in fig. 14 and
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like, hard inclusions 15. The lower boundary of the midsole 10 or, 1f present,

the midsole bottom 11 has a downwardly convex, arcuate or circular segmental,
random shape, which 1s chosen as a function of the intended use of the walking

device 1.



The. space between the m dsole bottom 11 and undersole bottom 13 os filled
by hard inclusions 15 and the soft undersole 12. There are no air inclusion
The hard inclusion i5 and undersole 12 are adapted to one another in such a
way rant fromthe outside there is a shape perceptible as a whole and which
is termnated by the undersole bottom 13. 8 CLAT_Ms 1. Device For active
rolling walking (1), whose upper part (2) is provided wth an upper shoe
with which it is possible to fix the device to the foot and which is nmace
fromleather, textiles or other natural or synthetic materials,
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according Lhe,pndet sQlne, (ddktis mtah@itlatheltsgxlueec(lal hﬁa&owagﬁe st nessech state
which despite this is a_to aone of dgrt_]e egl n de from one,or, ner e.
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f | exithé eindSrsPesvil@e fper aa@{nicvfeorr eiflrreﬁgsmlukli:ﬁfge( T?alascééﬁdiﬂ?@l?"b wnéref the
precedi NG0ekah B, -chal-a¢t efr 284 viBudiNatnddapbdi ddtekiusiAng fdheasmrckitied to
the mdsole bottom (11). o. Device for active rolling wal king (1) according
to one of the preceding =lans, characterized in that the hard incl usions
(15) Ahavendphf erent £ saipjapégtland;ssin*@@%_pOSSLble by the inventive construction cf

the sole 3 from the midsole 10, midsole bottom 11, undersols 12 and scle becttom
13. For planned uses and applications, such as massage, fcot-leg correcticn,
statics of the spinal column, foot reflex, etc., the midscle 10 arnd undersole 12
can be moulded from one piece. The transition from the relatively hard midsole
10 to the soft elastic underscle 12 is in many cases of a progressive nature.
During producticn this production method cffers significant advantages. The
sole 3 is terminated by a sole bottom 13, which has the aforementioned convex

shape.

The undersole 12 can be formed from layers or different parts. It 1s e.g.
conceivable that on treading (fig. 3) in the rear third of the sole 3 1s chesen
a first composition of the mixture, in the middle third of the sole (fi1g. 4) a
secend and in the front third (fig. 5) a third ccmpesition. The aim of the
rolling movement is decisive for the choice of the compositions and the
structure of the sole 3. Materials are chosen, which are h:ighly deformable and

flexible, but which ensure a good recovery effect.

More specif lly for orthopedic uses the possibility shown in fig. 2 of being
able to fix hard inclusions 15 to the midsole bottom 11 1s appropriate. Such
hard inclusions 15 can have a random shape and size. The material chosen can

have different rardness and elasticity properties. The choice of the shape,



. .Device for active rolling wal king (1) according to one of the pieced=ng
clains, characterized mthat studs (19) are fitted to the sole bottom (.3).
9 8. Device for active rolling walking (1) according to one of the
preceding clanms, c!l-characterized in that the studs (14) are fixed in
i nt erchangeabl e manner to the sole bottom (13). 9. Device for active
rolling wal king (1) according to one &f the preceding clains, characterized
in that the studs (14) are firmy connected to the sole bottom (13). 10.
Devi cerdrorssaetd \e@apolditpgewak kivngt{d) odccor dhrghded wdare oof ticheapregeed nNge

clai n8, pharachehbzed i thabsthe ;arrangerent of fakd. dnel ysiops.(1p) and
spuds ( corresponds to a particular function desired for the specific
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theorrg;guiwc%L connecting line between z and z'. 16. Device for active rolling
wal ki'ng (a )‘ya‘c*cordl ng to one of the preceding clains, characterized in that
at a random nunber of points y and y', etc., there are a random nunber of
Cur vese WiREes & toaN 00 mepUsdaL Ofcdrhnesibr and prodaegi e ande whibeh a8 &t aa1

rand(gme npl'laqj%groi()fthgocl:or}r:[pﬁet\:/e aérc;.CLle V3.' It can be placed around the scle 3 and, if

desired, be drawn up to the upper shoe 2.

Fig. 6 shows that a hard inclusion 15 can also have large dimensions and fill
the entire front part of the scle II. At point x in section B it has a
thickness d, which extends in wedge-shaped manner up to the tip I of the walking
device 1. The space between the midsole bottom 11 and underscle bottom 13 is
completely filled by the hard inclusion 15 shown. All four forwardly directed
boundary surfaces P, P', P and Q' of the wedge can have a random shape and can
be adapted to the outer contour of the active rolling walking device 1. The
fifth, rearwardly directed surface R of the wedge, which is e.g. represented 1in
section on line B in fig. 10, 1s extended in a random shape up to the heel V.
Figs. 11 and 14 show possible embodiments of this part of a hard inclusion 15.
As a function of the shape of the rear part of the hard inclusicn 15, the shapes

of the surfaces P, P', Q and Q' obviously change. The surface R can be bounded
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by different lines a, a', b and b' and can be subdivided into secgmwents R, R',

R", as shown in fig. 14.

The shape cof the hard inclusion 15 in the central section III and in the rear
section IV can be chcsen at random, as :llustrated by figs. 11 and 14. Both tne

outward boundary lines a and a' linking points x and z or x' and =', and the
central line b virtually represented as a "comb" in fig. 14 and which links the

points y and v, can have a fundamentally random configuration.

Only in very few cases 1s line b centrally positioned. Due to the arrangement
diverging from the centre, a planned, unilateral stressing of the locomotor
system and in particular the muscles 1s obtained for the wearer of the walking

device 1.

In order to avo:rd or reduce the risk of flexing during walking, by means of an
infinite curve group b linking an infinite number of points X and y, 1t 1is

possible to ferm a round surface R' with a random shape in the manner shown an

fig. 11.
The space between the midsole bottom 11 and underscle bottom 13 1s filled by
hard inclusions 15 and the scft undersole 12. There are no air inclusicns. The

hard inclusion 15 and undersole 12 are adapted to one ancther in such a way that
from the outside there is a shape perceptible as a whole and which 1s terminated

by the undersole bottom 13.
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shape by exerting force and which despite this is elastically flexible.

5. Device for active rolling walking (1) according to one of the preceding
claims, characterized in that hard inclusions (15) are fitted to the midsole

bottom (11).

o. Device for active rolling walking (1) according to one cf the preceding
claims, characterized in that the hard i1inclusions (15) have different shapes and

sSl1zes.

Device for active rolling walking (1) according to one of the preceding

claims, characterized in that studs (14) are fitted to the sole bottom (13).
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claims, characterized in that the studs (1l4) are fixed in interchangeable manner

to the sole bottom (13).

g. Device for active rolling walking (1) according to one of the preceding
claims, characterized in that the studs (14) are firmly connected to the scle

bottom (13).

10. Device for active rolling walking (1) according to one of the preceding
claxims, characterized in that the arrangement c¢f hard inclusions {(15) ard sztuds

{l14) corresponds to a particular function desired for the specific case.

11. Device for active rolling walking (1) according to one of the preceding
claims, characterized in that there is a hard, wedge-shaped, large inclusion
(13) in the front third of the shoe (II) completely filling the space betwsen
the midsole bottom (11) and sole bottom (13), in the rear two thirds of the shoce
(ZIZ, IV) has a random shape and the remaining space between the midsole bottom
(11) and scle bottom (13) is filled by the soft undersole (12} in such a way

—~hat the cocnvex outer contour of the sole bottom (13) is maintained.

12. Device for active rolling walking (1) according to one of the preceding
claims, characterized in that a hard i1inclusion (15) in the middle third cf the
shoe (III) at at least two randomly selectakle points x and X', starting from
the sole bottem (13), at least two lines a and a' with random curxves over the
rear two thirds of the shece (III, IV) endeavours to reach the heel (V) and

terminates in at least two points z and z'.

13. Device for active rolling walking (1) according to one of the preceding
claims, characterized in that at a pcint in the centre of the shoe (y, y'}
starts at least one further line (b, b'), which forms a random curve and ends at

at least one point (v, v') on the heel (V).

14. Device for active rolling walking (1) according to one of the preceding
claims, characterized in that the points y and y' where the lines b and b' begin
are positioned at a random location on the theoretical connecting line between =z

and x'.
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are located at a random point on the theoretical connecting line between z an

z'.

16. Device for active rolling walking (1) according to one of the prececing
claims, characterized in that at a random number of points y and y', etc., there
are a random number of curves where a random number of lines b and b' begin and

which end at a random number of points v and v'.



