WO 03/ 015559 PCT/ EP02/ 08827 Springing elenent for shoe soles, shoe sole
and shoe having such elenent 5 The invention relates to a springing

el enent fwoD 03983569 sol es, consisting of at | east one resil PEMEPOASSOT
done-|i ke nenber. Various types of springing elenents as descri bed

her ei nbefore are known, which find application in the 10 field of

footwear, e.g. of sports footwear, and have the purpose of absorbing shocks
deriving fromathletic activities. Qher exanples of such type of shoes
are those designed to be worn for long periods of time, which are to have
so-called "rel ax" featyres. A 15 discharge system i.e.. a systemthat can
remove oveTRTIREIRE GrePRBE SRF pare cﬁ°1ﬁ% Iﬁhﬁﬁnls&lesy§%/%msg‘:°§ t he best

sol ution to 4858 s@bh Yel&ghte strains on articulations, neniscuses,
t endons, nuscles” and bones. Typically, one or nore of said springing

el ements are 20 provided in the insole region, i.e. the one interposed
bet ween .t he unde'f,}fxé)otinrrgrg?egnar}de taq:%sac é.la|a soléain rr.enbegl V\Qﬁ h{__iosi” I n
contact “wi th the grodnd. €se " element S are %%/pl (,gallrﬁ/ applted inthe heel

zone and i nshé8esplast acoRdNetingeofi Att haaetsvhpeebedltientheap?2®hi ghest
| npact strain. According to a particularly sinple arrangenent, the
springi ng ef¢BetliiEs B ained by providing a conbination of one or nore

30°al Lornative (Tereres SYRSP oy nebrrassay SRR, TRRE eTBissse

PCT/ EPO2/ 088@7#eif@béfieré orme dnasimgnbehichodtiaidniawgpliddtiah hani repe
10 field of footwear, e.g. of sports footwear, and have
the purpose of absorbing shocks deriving from athletic
activities. Other examples of such type of shoes are
those designed to be worn for long periods of time,
which are to have so-called "relax" features. A
15 discharge system, i.e. a system that can remove
overstresses on the lower part of the locomotor system
is the best solution to drastically reduce strains on
articulations, meniscuses, tendons, muscles and bones.
Typically, one or more of said springing elements are
20 provided in the insole region, i.e. the one interposed
between the underfoot member and the actual sole
member, which is in contact with the ground. These
elements are typically applied in the heel =zone and in
the plantar 2zone, i.e. in those subjected to the

25 highest impact strain.
According to a particularly simple arrangement,
the springing effect may be obtained by providing a
combination of one or more superposed and glued layers
made of one or more elastic materials. As an

30 alternative thereto, elastic inserts may be provided in



suitabl e properties, e.g. air. Adifferent arrangenent provides the use of
helical springs, particularly nade of steel or plastic, or of elastic

cyl i nder swod3patsse cul arly made of pol yners, which al so pr@¢irg®ozosstai rly
good reactivity. According to another2 arrangenent, the springing el enent
has the formof a cap or done or of an arched washer with a big central
hole. The cap is nmade froma relatively elastic 10 naterial, and the
central hole helps to provide the elenent with a relative resilience. In
order to i#K& eas6rhesSi bifenehambadishercarteddiiment fr oflded t havinghe hol e
I's surrounded by a ring of resilient tabs, whi,gh I ncrease _the swnging
action. AccHriiaRle oPEORSTHEFS er 8nE - ardngfreft EEeReR E pAFAGPAG E Sent . may

be conpos ; lupal [tY Qe hdidliuimegber Licubaibyiyhavdeg a
cylindri caleigks‘%g]b%e%aﬁe o? an el astolrrer, and I§gcso;rizrj:lgct ed to ea%h ot her by
bri dges of ot esitalel Each oplastdceyl iondri ofl etlastis haylindersn internal

shape as 20 to gengerate two, superposed chanbers, .which cqQ | cat by a
duct hagi n&%r?\’g%‘ﬂfiﬁtﬁ e tel?°sf¥1"é%r§hew ok ciaﬁ%?'r%erps, thée:e?e y
reduci ng the, spped Ofoble airealdtawithl.0m aecs@iier teot he anbitherand

creating the desired shock absorbing effect, due to the pressure caused by
25 the wal kirgragenent, THES GIRRPEINGt PdeBeRENdESs BRe tPBn&d in the

| nsol e regi ghWhih Rl o AXE8 SRCERERLLC Ul it S@! 1ol Betagndance
with an add®i Onal |rrproverren?, a plurality of donmes are™ provided, in the
form of el asdlé. patilienndapofia smhidd F@omat eri alkelhiivedysuielastdc
resilience properties. WO 03/015559 PCTLEE’OZ/ 08827 t3 Vi | e.éhet arious

arr angéfent®aEeTirbpodF abige central hole helps to provide the

element with a relative resilience. In order to
increase resilience, another embodiment provides that
the hole is surrounded by a ring of resilient tabs,
which increase the swinging action. According to a
15 different arrangement, the springing element may be
composed of a plurality of hollow members, particularly
having a cylindrical shape made of an elastomer, and
connected to each other by bridges of material. Each of
the cylindrical elements has such an internal shape as
20 to generate two superposed chambers, which communicate
by a duct having a much smaller diameter than the two
chambers, thereby reducing the speed of the air flow
from one chamber to the other and creating the desired
shock absorbing effect, due to the pressure caused by
25 the walking action. The 3joined elastic cylinders are
positioned in the insole region with their axes
perpendicular to the sole. In accordance with an
additional improvement, a plurality of domes are
provided, in the form of elastic pads made of a solid

30 material having suitable resilience properties.



allow a fairly good shock absorbing effect as regards sinple wal king or
sports activities, they have several drawbacks, which are addressed by
this i nvewDiodn1555 First, nost of the proposed arrangenent PCAEPOZRSLE
expensive and difficult to manufacturé, particularly due to the use of
highly specific materials, to the need of providing conplex structures or
even air cushions. In this particular case, it shall be noted 10 that an
extensive use might reduce efficiency of said cushions and an acci dental
hol e t her eon Mgﬂnihmushetmariduaaaxréngememtsohﬂtpm¢pmm¢doab0VAlso

according t t he propo ed arr ts shoge& bsor bi n ef f m ght
be |nsuff|c‘-’f%e]rﬂ §'¥ ci/b%@%‘alg ab EPing %r talr‘?sa gﬁﬁgﬁents may
cause val klmnpmtaalkihg oBUR PR £2N ANGRAN LS Sheky ahaeEbEagephiiect , and
to the lack of nmeans for limting the springing stroke.. Therefore, the

i nvention tirawbackhj ecthieh proei deddressed| npre &hdsi néﬂﬁ@ﬁé?ﬂ@é means, a

springi gg t.Jfor..so b esSol e and
a shoe \%I’]I C%'Or% ow'to 1!(c)bwlet lé:g?hggﬁ égééd%\,%ﬁr[{é&elﬁl e pro%%éf?ng an
enhanced oresipexsinwesl drdthcidfabully, Mern@mﬁattetm&,ampar&&ba\lamﬂ.yof t he

shoe may be optimally adapted tqQ physiol ogi cal functlonal 25 ne
Anot her obj¥& {8 t?%ré’r?@t e?hi hé s g 1y rﬁR%‘g" £ MageRdadsrokke Fﬁ&reby

reduci ng thesd@cabs i psbaRibhgy ebhStéxcausedcbyrbhe %lre”%%n Byihd mting
the springing stroke,” a very inportant additional object is achieved, i.e.

a certain I@whlmprégsﬁdms)rpa@tmgéageda*?e atti ehadd the podedar part,
to redyce 03/01555 PCT/ EP02/ 0882 d assi st
mi croc:i(racu?/gfl on vvhogsi:e edifc et lght e A iciency of said

cushions and an accidental hole thereon might cause the

shoe to lose all of its functions. Also, according to

the proposed arrangements, the shock absorbing effect

might be insufficient or excessive. Moreover, most

15 prior art arrangements may cause walking instability

due to an excessive shock absorbing effect, and to the
lack of means for limiting the springing stroke.

Therefore, the invention has the object of

providing, by simple and inexpensive means, a springing

20 element for soles as described herein, as well as a

sole and a shoe which allow to obviate the above

drawbacks, while providing an enhanced or improved

functionality, whereby the dynamic behavior of the shoe

may be optimally adapted to physiological functional

25 needs. Another object is to predetermine a limited

springing stroke, thereby reducing the local

instability effect caused by the element. By limiting

the springing stroke, a very important additional

object is achieved, i.e. a certain local compression or

30 massage-like action on the plantar part, to reduce



speed often causes tiredness. In a few cases, the provision of therapeutic
shoes m ght be desired, for instance to address vascul ar problens, |ike

t he seri owe 03/0v&ascul ar probl ens of diabetic patients. A cRST@EPIZOESLE
positioning of the springing elenent #s also desired, at least within
certain limts, as related to specific needs or particular anatom c
conformations. A further object is to allow an increased air circulation
within 10 the shoe or air exchange with the outside, to provide obvious

f oot conf orfaigeEncereht askist agescrdberculabtionn avhpeevesreducgaove

pur poses by roviding a springi el.enent described hereinbefore,
whi ch has aﬁp$ sf%lﬁg‘ n8?§ﬁ?sbuggf§dﬁ?§ferg%‘?y At 15 CHR®S 1t rgﬁgverse
not ches WhigGhodQdiB o8 Gtk 10kRBes THigHWO! BB addoiked 0 dbyi de the

cap into at least four independent |inbs or sectors which are joined
t oget her alinRftanee s addprsf vapeutap. Preetels nglibea thpererisys

enbodi ngnt | I QR, 4. . - 33@@ noj c Qsi tioned
at thggcen‘?gesfé,"tf%r gg’f/él)lgié&%eggaéﬁg%teg{ﬁ}rﬁl en |'c(e)1{‘ %élre%t%f)n?%.aglvbreover,
t he two notpdestidricly f 6f Mthiee spErisgisdhapbdmantchsreyliavdestieesiane w dt h.
Advant ageous|y, especially relative _to prior art, the el erregt_ may have

) 25
nmeans for 13¥i %‘F%ﬁ t Kethig; prEfkedn dfgdsor asheFStrtels taeFPREITHS t he

cross-shapegedid CBr AS-HiQHIRAL 2 ARPYRI ot Rich £FRMAUS @ | | BT teulliBler _
instability sensation due to the springing action and have a massage-|ike

return actierjestthe ppamildpwpan  iBtrdsrsd apancitonliatapni wg thia
resil | goe ranog,may VO 03/ 010550, PCTLERR2L08520, .5, b, PLgViled iy the
obvious foot comfort enhancement advantages.

The invention achieves +the above purposes by
providing a springing element as described
hereinbefore, which has at least one notch, but

15 opreferably at least two transverse notches which form a
cross-shaped notch. This notch allows to divide the cap
into at least four independent limbs or sectors which
are joined together along the base edge of the cap.

According to a preferred embodiment of the

20 invention, the cross-shaped notch may be positioned at
the center, to divide the cap into four identical
sectors. Moreover, the two notches which form the
cross-shaped notch may have the same width.

Advantageously, especially relative to prior art,

25 the element may have means for limiting the resilience
range of the sectors defined by the cross-shaped notch.
As reminded above, this allows to limit the instability
sensation due to the springing action and have a
massage-like return action on the plantar part.

30 These means for limiting the resilience range may



the notches in conbination with the width thereof. Hence, as will be nore
clearly apparent fromthe draw ngs, when a certain flexing conpression is
5 reachedwoat/olssast sonme or all of the sector edges cone PCO/EPonosset with
each other, thereby creating a "done"5 effect, i.e. an optim zed force

di scharge, and stop the elastic stroke. The el enent may have any size and
shape, e.g. the 10 shape of a cone or truncated cone or conbi nations of
shapes of cones, truncated cones and/or, sectors of a sphere or spheroid.
Accordi ng e gppoeidedety emdfaentg iddgesy bfivehehesesdiogres odlangect or of

a spheroi with an el ongated and essentially ellipti 1 | an _shape. The
pl an shape tﬁ‘@t&%ﬁepi‘gm?mﬂaﬁl?%ng’é’rath arfg'an g’r’r&%‘eréggﬁﬁﬁfry axes,
with the | oegRie aXiss biind peef aball ¥ cQkizenied sbpatBat! opgbinudRal

direction of the shoe or in the front to back direction of the foot. 20
Speci fi c afaw#ngsind/ ¥herhepapetettairedflexdng reepRrLSHHRN or 1Avre

di fferept e lons. 1 T hej ght of e t e t han
wi dt h, |g e?treltaféeﬂeg#’ne%gi J(.)%Q%%r§+x?§| O?oatﬁﬁe q?e%?gngs%%%%$ egégghgém% proper
stability ssnsedbhdactswithnzadh esttiicar, 2%helebysarealitiel £Medbmany be nade

of one or nore rel ativel rigid, though intrinsically el astic terials,
such as plSf&S<t and/®r %ﬁt%ﬂ‘?”ﬁaﬁ‘?‘ kPEFE yIhSFRBRIR skRE| shep ggﬁ'bi nati ons
of materialS.as30id s gles. to obtain a particular elastic behavior, W

03/ 015559 PCT/ EP02/ 08827 6 the element may have a multilayer |am nar
conposi tion, The element may have any size and shape, e.g. the

10 shape of a cone or truncated cone or combinations of
shapes of cones, truncated cones and/or sectors of a
sphere or spheroid. According to a preferred
embodiment, it may have the shape of a sector of a
spheroid, with an elongated and essentially elliptic

15 plan shape.

The plan shape of the element may have a longer
and a shorter symmetry axes, with the longer axis being
preferably oriented in the longitudinal direction of
the shoe or in the front to back direction of the foot.

20 Specific anatomic and/or therapeutic needs might
require one or more different orientations.

The height of the element may be greater than
width, i.e. the dimension parallel to the bearing base,
so that a proper stability sensation is transmitted to

25 the user.

The element may be made of one or more relatively
rigid, though intrinsically elastic materials, such as
plastic and/or metal, particularly harmonic steel or
combinations of materials.

30 In order to obtain a particular elastic behavior,



or be made of a single honbgeneous material. Advantageously, the el enent
Is smaller than a shoe sole and its thickness substantially has the sane
order 5 wDogmeisse ude as the sol e thickness. According toPan/ERdvesseageous

I nprovenent, the done-like elenent may have a flat base edge, or an outer
peri pheral annul ar flange whereby the el enent may be laid on and/or
fastened to the sole, e.g. by gluing 10 or the like. According to another
advant ageous i nprovenent, the elenent may have neans to increase the
erX|b|Iltwmelelememglmaynbewﬁ anm?¥#1¥ﬁY%Fs%€?éF§r TRERESHELRS  nay
consi st of an or qPre:gater

al fa QH%Q SiPr. 15 recesses of the
not ch edges. recesses rnﬂ}?;ﬂo Al ne |nstance by providing a
nunber of hol eS,AdMﬁdg‘édﬂ]lw, fhe emmekniatlsinsma]:llef theh af shhe notches
whi ch formthe cross-shaped notch, and whose I¥ greater

| t
t han the\Mﬁﬂkﬁcﬁn%aEﬁsz hh6¥EﬂSSTﬁP§sE§§Eh?}%¥Igafeghﬁegaﬁﬁe3598ular

ext ensi @n f%g SEdHeds. connected to the basis of
t he dong aﬁ%ﬁin eases ?%g endi ng potential of each sector. The springing

el ement may be[kanaxﬂxhgn t@5 snnbaduwanbageprns aimpirovessator #fe of said
springi ng ts bein arran ed.in rede r ed paiierns e en two
g r§l %pp}a’ éj %fa@ Q: ﬁo %Eig Jp Lye

super posed So-ca dertoot, and a

| ower Iayerwumggcﬁer{ aﬁalhﬁnﬁﬁlua|f§9h§e %ﬁeﬁébgn&ageeﬂshyntthayone or
nore springing elenents WO 03/ 015559 PCT/ EP02/ 08827 na¥ be dlsposed W th
the convex B¢ dbaidr aad apefwxd fartened to the sole, e.g. by glui

10 or the like.

According to another advantageous improvement, the
element may have means to increase the flexibility,
i.e. resilience of one or more sectors. These means may
consist of one or more lateral facing widened parts or

15 recesses of the notch edges. These recesses may be
obtained, for instance, by providing a number of holes,
particularly four, each at an end of each of the
notches which form the cross-shaped notch, and whose
diameter is slightly greater than the width of each

20 notch. This essentially reduces the angular extension
of the area whereby each sector is connected to the
basis of the dome and increases the bending potential
of each sector.

The springing element may be provided in

25 combination with a sole, one or more of said springing
elements being arranged in predetermined patterns
between two superposed sole layers, i.e. an upper
layer, so-called underfoot, and a lower ‘layer, which
forms the actual sole.

30 Advantageously, the one or more springing elements



underfoot, so as to provide a nmassage-|li ke action on the sole of the foot,
as desired. The springing elenents may be evenly arranged over 5 the
surface ovotoh®1s® e, or mainly concentrated or excl usivelPgTdiPepassed i n a
few partial zones of the sole, in regponse to specific strains over the
sole surface and/or to particular therapeutic nassage needs.

Particularly, they may be provided mainly or 10 exclusively in the heel
and/or in the plantar zone. According to another highly advantageous

i npr ovenentmay héedispesedowithedhe faanvexcaide tymnedstagardethe

massage-|i ke action of _the dopge on the sole of the.foot . be provided.
15 In accor%%ecr Qﬂq:t’h ﬁopraéife ?ecﬁ’ré)r%"g& ent35r g ell?‘r?vean |J(')?1r,1 tB ese neans

may consisttd sblUIHWHO FEIIKE aeldBiMad posi tioned at the crossing point
of the two notches which formthe cross-shaped notch, which _has such a

size as to |ay Fher SHrEnGmerelsnents Bk e 28veRtY ofrEangrfuPVaReous! y
act on all t I s,pu tt Y e &'nm’éﬂ%@aa stem
whi ch sfgart%?%r%%%gﬁzigntg?ne |%t es,cgléﬁt P?ulrg%y 1éentra poi nt 01€> t he
bot t om f acestdibrsiofelyThelispemeekt éndsa Fewpepdrtibhidr | yowesnwsl dsheo an
extent essentjally 25 corresponding to,the thickness of t sect grs and

ends with $CYRderBd FRIRIMFNg HeadPRAFEHC r &8 BW t RESHKot SPa€es of the

sectors. El astf£l | ahEQOPr €5ShakeisPROT thERaPEuEBY REssBHaVindedshet ween
the bottom face of the pushbutton and 30 the sector area whereon it |ays,

whi ch meansPartelemichr M0 03/1¥8559 W2/ ERGR/ 088PFidedof Maigder R&terial or
the Ii ii% a&gcﬂi’ié:l.x}e%i} a’:ll.’l’l Ythe heel and/or in the plantar zone.

According to another highly advantageous
improvement of +the invention, means for 1locally
increasing the massage-like action of the dome on the
sole of the foot may be provided.

15 In accordance with a preferred embodiment of the
invention, these means may consist of a pushbutton-like
element, positioned at the crossing point of the two
notches which form the cross-shaped notch, which has
such a size as to lay over the corner area of each

20 sector to simultaneously act on all sectors.

This pushbutton may be held in position by a stem
which starts from an intermediate, particularly central
point of the bottom face thereof. The stem extends
perpendicularly downwards to an extent essentially

25 corresponding to the thickness of the sectors and ends
with a widened retaining head which rests on the bottom
faces of the sectors.

Elastically compressible support means may be
provided between the bottom face of the pushbutton and

30 the sector area whereon it lays, which means are made



consisting of at |least one Oring elenent, designed to also provide an

el astic connection in the contact area between the button and the snall
donme and woogenssate a 5 further limted instability. TheChmpooesseny have
any suitable shape for concentrating8the m cro-nmassage action but,
according to a preferred enbodinent, it has a top donme-li ke face, so that
the massage-1li ke action may be better 10 concentrated. The shoe may be

arranged to have all springing elenments or only sone of them provided with
t he pushbutdfona notbloaty ntateadiladw arprther Mtk ngndsuppvticubarl¥l so to
custom ze the above nentione ssage-|i ke actjon. 15 The. springing

el enent maFFEHSERDOT Fbi 1aEF ngngofo'ﬁm%relrﬁﬂeé“t’ap-?ﬂ(%rp% eg%nts, made

of the samg iy, whdffiein NBISLLELS cBRRRANLRAT ilthaisaBortadlt f Aeeant -
curvatures, alternated in a predetermined order. To this end, associ ated

punpi ng nedwtween Bhe Imthaviated the | srakhsdone rard r el agreFaFasfde t he
shoe, g/ni (‘{n ans jare a vant citisll 'control led by the conpression stroke
run by The é‘ﬁ dslng g1 eent - T accordance with a preferred enbodi nent,
t hese neans comiest Wit#sh adghyi ORavedommy i kenid=3Imnt , shkeke ofoa 25
resilient material, which is relatively soft and airtight, sugg as rubber
or the |i k&AM HABIY E’f‘%nﬂl‘ﬁcﬁy‘wa&ﬁmﬁ‘éﬁéﬂ?awqrn B8HEBECEE the
The nner v 12 R S R 07 Pt Tt "o B S e se Rt Ehb2l 00627
9 Obvi ousl yso al kthake sigre ngnagsebentnke ofactishive may be better
10 concentrated. The shoe may be arranged to have all
springing elements or only some of them provided with
the pushbutton, not only to allow a proper walking
support, but also to customize the above mentioned
massage-like action. X
15 The springing element may consist of combination%
of two or more cap-like elements, made of the same oi%:
different materials and having the same or different
curvatures, alternated in a predetermined order.
To +this end, associated pumping means may be
20 provided to increase air circulation inside the shoe,
which means are advantageously controlled by the
compression stroke run by the springing element. In
accordance with a preferred embodiment, these means
consist of an additional dome-like element, made of a
25 resilient material, which is relatively soft and
airtight, such as rubber or the like.
The pumping element may be complementary in shape
to the springing element and be enclosed therein, in
such a manner as to rest on the inner walls of the

30 springing element.



sole or only sone of them nmay have the internal punping nenber. According

to a preferred enbodi nent of the 5 invention, which will be described in
great er dwDaBlo15shereafter, the springing el ement has the PormPot/oss27
conbi ned el enent, i.e. conposed of a plurality of springing elenents or

menbers, having the characteristics as described hereinbefore, and joined
10 together by a structure. The springing nenbers nmay be connected to each
other to form conposite, possibly prefabricated springing elenents,
arranged al |l al hyiruslyol cabk &hey springingre edemendss ehemeothod5 The
conposite spri_ngin l.ement s y..he nma o] I | o] |

springing 5’%&%%trs%ﬁlﬁ i g vﬁr?htheén pﬂagfa]%l/‘fey olféc%?ﬁ%l ei;t sgé:!'éél ng
menbers, haembgr.di fferent shapes and/or a materials and/or
characteristics. Wthin a conbi ned springing elenent, 20 the springing
nmembers may be PEEREPERT ortqi fPeré?ﬁe,fe%etdgerei“hﬁiiﬁnﬂﬁﬁl | Tor ¥R groups,
as regagds oRiaihaks, wELAR! WAIA OPET WeBR ARAS! £4S guthiteDacton | NSt ance,
the springing action nay be customzed in relation wth the different
areas of t hergadfivear, zthe. £brinpispr ieigmegthehber sthdi dedmor wift h® conbi ned

el ement may be .intercqnnected hy bridges of .material | the form.of flat
ri bs or thgofﬁi‘é‘,edpareﬂiegﬁn&’l y *nfide ngpf’ﬁgdma? ri &l Rﬂ%ﬂﬂf%}!nf he
spri ngi ng YfingS0 t RAlmehdr i cabikon nE¥mbBersi Npl i haedngnd cemés t her eof

may 30 reduced. Neverthel ess, the small dones may be al so used WO 03/ 015559
PCT/ EP02/ 08&aracteris tins vrausdessapdes cheresphefore, and Jjoined

10 together by a structure.

The springing members may be connected to each
other to form  composite, possibly prefabricated
springing elements, arranged all along the sole or only
over some portions thereof.

15 The composite springing elements may be made by
overlapping composite springing elements provided with
a plurality of coincident springing members, having
different shapes and/or a materials and/or
characteristics. Within a combined springing element,

20 the springing members may be identical or different,
either individually or in groups, as regards materials,
elastic properties and sizes, whereby, for instance,
the springing action may be customized in relation with
the different areas of the plantar zone.

25 The springing members which form the combined
element may be interconnected by bridges of material in
the form of flat ribs or the like, particularly made of
the material which forms the springing members, so that
fabrication may be simplified and costs thereof may

30 reduced. Nevertheless, the small domes may be also used



The bridges for connecting the springing nenbers nmay be arranged to be at
| east partly grooved, |like connecting channels, with the concavity turned
5 downwarwe,03i01359 havi ng t he same orientation as the con®aTiRPy2/ad821 he
springing nenbers. Simlarly, at |east sonme of the punping nenbers may be
I nterconnected by a structure of bridges, again nmade of the same nmateri al
as the punping nenbers. 10 The punpi ng nenbers nmay be interconnected by
grooved bridges having the form of connecting channels, whose concavity
has t he sarss dmddntistuain sspadatgwhsmeptsyenbers, to forma conbined air
punpi ng el ement. The fuyncti of these _channels is 1o provj sageways
15 from one punpisy IFS t qrhec%?lh%?ifl??]e?gﬁy séﬁlflbr\l/ﬁ%ég %“%ﬁﬁglggnce t he
presence ofp A} rpbN dngdd Ovs asLast benenl hpbhelgolgredvédpe flage. Non
connected el enents may be al so provided. The main purpose is to Ggreate an

air bl ow t ccommahiaai r cianmieds wi t ikh he thgoe. coBCPYiiWer , THEY5F ve and
positive pressures,are .alternat i he €, od id¢reaseqnai r
exchange w CFlwrf"f"laerds’ofuts:"l'fe‘. ﬁ%\‘/’g'% aggg%sli, he clorﬁ)i?ér’:ted springing el ement
and the cosdndpe s nthel peivigirmy nemlseranpl enentary 25 shapes, so
that the former may be laid over the |latter

e T ay. _ to. cause the pu 'ng action.
The springi ng elEfddarlsl ¢ het i1P3te F£6PMm A Eﬁar%wm%gl%eofs a
38”3: ged Sgﬁ%ﬂ%égiﬁ@%%nela%hn%ycf@n@@iué&d@e CopNBetidgess! eipiins, may be
pose a support plate. WD'03/ 015559 PCT/ EP02/08827 11 According
to a pref ermade enbocharesane i tdriml [apethe pumping members.
10 The pumping members may be interconnected by
grooved bridges having the form of connecting channels,
whose concavity has the same orientation as the pumping
members, to form a combined air pumping element. The
function of these channels is to provide passageways
15 from one pumping member to the other, thereby allowing
to balance the presence of air in the various areas
beneath the sole of the foot. Non connected elements
may be also provided. The main purpose is to create an
air blow to improve circulation within the shoe.
20 Further, negative and positive pressures are alternated
in the shoe, for an increased air exchange with the
outside.
Advantageously, the combined springing element and
the combined pumping element may have complementary
25 shapes, so that the former may be laid over the latter
to cause the pumping action.
The springing elements either in the form of
separate domes or of a combined springing element

having channel-like connecting elements, may be

30 disposed on a support plate.



described in greater detail in the description of the draw ngs, the
support plate may be a saddle nenber to be slidably engaged on anot her
support awo ogois#e 5 nmenber, which nay be permanently fast @c@@dPooosshe t op
face of the shoe sole. Particularly, tthe support plate may have, at each

of its two opposite side edges, a saddle nenber to be slidably engaged in
one of the two opposite side edges 10 of the guide nenber, which preferably
has an essentially flat shape. The sliding plate and/or the support

el ement may hadecoaddnablte Fogindfmrieast lemhodignemthe sehiglnisildhyPee at

| east two |ugs, .preferabl 5 t r of s...and.prefer y ving a

r ounded sf‘#;e%'gr g’leéjpolsnedg%%a%ﬁ]é g%ftagmsfla%elzgg é’s’cg&%p%ro agp#a%ﬁ% each row
bei ng providiearings hethy oxbppodytoplate nkly the hweasilld andnbker sStde edges,
and two corresponding rows of recesses, disposed on the top 20 face of the
support el &fentsliglallice spgiaged s@R hARPHRET suPRPIT B a2 naguhee

snap-f it eq ahJ) edgh L4411 BE ﬂé’cgelcﬂg.ﬁe Q&&e AL dP 2bl Mieshesp
custom zation, as regards The spring anglo massage-|i ke action.” The
support el daest afaythee shoeasgde:.t 0 be secured 25 inside an enclosure of a

a1 ow Phe o1 QR R Sl SR TRRATE cRISED. BRSBTS e spRBr

allow the slidi

element, i oF iSs Sl:{:ghbbgohszﬂaersﬂdaarbd&@s, | at saEd1W WfenRfrerescBet 0 the
| ongi tudi nal direction. 30 The support el enent may be secured to the sole
in WO 03/ 0 FE5RAgT/ FrpmeeBsay one af| itheedo9RRAFLte. gidpyergans of

fasteni@g Eﬁ?t’tkg guide member, which preferably has an
essentially flat shape.
The sliding plate and/or the support element may
have removable position lock means.
These means may be at least two lugs, preferably
15 +two rows of 1lugs, and preferably having a rounded
shape, disposed on the bottom face of the support
plate, each row being provided in the proximity of one
of the two saddle~like side edges, and two
correspénding rows of recesses, disposed on the top
20 face of the support element, or vice wversa, so that the
support plate may be snap-fitted at predetermined
locations, here again to allow shoe customization, as
regards the spring and/or massage-like action.
The support element may be arranged to be secured
25 inside an enclosure of a sole, particularly in the heel
zone. This enclosure has such a size as to allow the
sliding plate to slide f£from front to back on the
support element, i.e. is slightly longer than the
latter, with reference to the longitudinal direction.

30 The support element may be secured to the sole in



all ow the support plate to slide. This invention also relates to a shoe
which, as is known, typically includes a sole part which is fornmed 5 by
t he conbiwetomssed at | east two superposed | ayers, the soPcalHperiossader f oot
and the actual sole, and an upper par2t. The invention obviously al so
relates to the sole. One or nore springing elenents with the 10
characteristics as descri bed above may be provided between the underfoot
and the sole. These elenents may extend in a lifted position relative to

the | ower laaykifidd thesseien, essent byl Inpane ofh £xseeninmriesbonBPng to the
resilience range _15 thereof. Advaq}a qusly, the underfoot may be
renovabl y dGtord® (HERRF RIS S'n the zones of the enclosures

for the above maghl & SRIHH GBS R Ste$ 0to tHakhblesRiehr]| asuiss may be
accessed for displacenent 20 and adjustnent thereof. The shoe may al so

have a heelkngvwmch tymiealivieingdndesamd soke spadti whicherss  £P5968 sl ant ed.
In this_ case, {he spri.nging. el / h S
ﬁ%y i Eﬁ?hgo & %.tl o) oWI t%‘griﬁg@é Q:%vc; gl?%g%%géﬁd !l-g‘géae-g

particuPar Zone, efrerence 25 orizontal beari ng
surface, anchdie-chalbdcuhrdéyfodiavanthetsamadingl nadbilen and hansol e,

whereby the inclination of the foot on the shoe may _be tly or wholly
conpensat edIPRSY sBAEpar t TR dRvenided ‘P]H‘él%'b??‘ﬁgia&g“el’g%(ﬁ?%s m&Y have a

di fferent, %%cul arly opposite inclination, with respect to the WD
03/ 015559 P 08827 13 sole.

One or more springing elements with the
10 characteristics as described above may be provided
between the underfoot and the sole.

These elements may extend in a lifted position
relative to the lower layer of the sole, essentially to
an extent corresponding to the resilience range

15 thereof.

Advantageously, the underfoot may be removably
anchored to the sole, at least in the zones of the
enclosures for the above movable springing elements, so
that these enclosures may be accessed for displacement

20 and adjustment thereof.

The shoe may also have a heel which causes the
sole, and the shoe in general, to be slanted. In this
case, the springing element/s may be themselves
slanted, particularly in the heel zone, with reference

25 to the horizontal bearing surface, and more
particularly, have the same inclination as the sole,
whereby the inclination of the foot on the shoe may be
partly or wholly compensated. In some particular
cases, the springing elements may have a different,

30 particularly opposite inclination, with respect to the



The advantages of this invention are apparent from the above, and consi st
in allowing to provide a shoe which has an effective springing and shock
absor bi ngwb 03ys358m and rmay be al so used for the above i nPeT&Pn2/08327 and
effective therapeutic applications. T3e springing elenent used herein is
fabricated sinply and inexpensively, and allows to wal k confortably, while
avoiding the instability effects provided by the shoes 10 having prior art
springing elenments. Further characteristics and inprovenents will form the
subj ect of sdle.dependent cl ai ns. The characteristics of the invention and

t he advant ages ggrééggplher§£r3$ni nve e APRaL %%P g;hﬁhe

fol | owi ng detai IF ramrngs annex y way of

limtationtHd abded);, Ehe. dorsisk tQﬁ plladwinegw ©d plaevsaer rgi sigoe! ement
of the invention. F|g 2 is_a sectional VIEM/MAth reference to the 20
shorter axiwhigh s@?ﬁ’retarny of feabive e fRRingdngh ot Fhasky, aRsorhing,

essent | gl |y JUEQPEse oflpORdl LhaB. WEelh 2Bl SldISSovE Yhewrasclhg. 2, with

the el @ment conpre55|on stroke condition. Fig. 4 is a
sectional \dmeiv effédeidet a:rHexrdpetd”te.c 28pplibations. amfde caprbngdrea. Fig. 5

Is a top plan view of the | ngi ng elene with t ushbutton, .Figs. 6
and 7 are t%&?qﬁnf erEﬁ? gﬁ e Vews aBF SaESlen REY i ngtAS el enent |

a conbi ned j Hﬁ&t ANTh 1€ +60T LB 0 REmTED rddiyg shpper t
el ement, WO 03 015559 /EP02/08827 14 in a disassenbled condition
avoiding the instability effects provided by the shoes

10 having prior art springing elements.
Further characteristics and improvements will form
the subject of the dependent claims.
The characteristics of the invention and the
advantages derived therefrom will be more apparent from
15 the following detailed description of the drawings
annexed not by way of limitation, in which:
Fig. 1 is a top plan view of the springing element
of the invention.
Fig. 2 is a sectional view with reference to the
20 shorter axis of symmetry of the element as shown in
Fig. 1, in an essentially uncompressed condition.
Fig. 3 is the same view as Fig. 2, with the
element in an end of compression stroke condition.
Fig. 4 is a sectional view of the detail of the
25 pushbutton application area.
Fig. 5 is a top plan view of the springing element
with the pushbutton.
Figs. 6 and 7 are two different perspective views
of a combined springing element, a combined pumping

30 element and the corresponding sliding support element,



Fig. 8 shows the sane elenents as Figs. 6 and 7 in a partly assenbl ed
condition. Fig. 9 shows the sane elenents as Figs. 6 and 7 in 5 an

assenbl edwomndiisson. Fig. 10 is a sectional view of the heelr/gErarossef a
shoe with the elenments as shown in Figs. 6 and 7 inserted therein. Fig. 11
Is the sane view as Fig. 10, the springing 10 elenments being fastened in a
different manner. Fig. 12 is a sectional view of the heel part of a shoe
whose sole has an inclined profile. Referring to Fig. 1, a springing

el ement acaer @i B saseembdedneentdidcionncl udes a cap, donme, or arched 15

washer-|ike nenber 1. Obviously, this shape shall /he jnt i { hout
limtation. TheFdgri Syish§wse s SARF ezll?gerhtaﬁleassp%eqéoi dgsnﬁg%ezm or arched
non-r ound %h%%li) I eIes dondiGdlord cones or comnbi ned shapes. The

er

dome-1i ke ne i's made of one or nore relatively 20 ri%i%% ut_resilient
materials, such Eig.plSsthawsortharmagie Shrmsniet 3% SEF ol 7Nt ' a¥™shown in

the Figures, has e shape,.Qf. a sector of a spheroid, and an el ongated
pl an sh pe.anrr‘?ess;ﬁ“ﬁesciézﬁgl%ﬁ%gﬂndnger and shorter axes of synmetry,

denoted as AA' anidy BR O ifs 2% Ekgtidnabdyview sifowshe rhedlyupast 60£0212, when

the elenent is inserted in the shoe the Ior‘I’%ﬁr,axiﬁ. AN i s a%r%'(eqted in
the | ongit whaml withecthen SFSHPREShAES oo™ the F1FRL-tD- BACk direction

of the TOOtingéégéeEﬁeré?&i.e“t ations may be obviously provided to address
30 particular springing needs and/or particular shoe WO 03/ 015559
PCT/ EPO2/ 08827 Hixg. cthfis nthe osame view as Fig. 10, the springing
10 elements being fastened in a different manner.
Fig. 12 is a sectional view of the heel part of a
shoe whose sole has an inclined profile.
Referring to Fig. 1, a springing element according
to the invention includes a cap, dome, or arched
15 washer-like member 1. Obviously, this shape shall be
intended without limitation. The springing member may
also have spheroid shapes or arched non-round shapes
like cones, truncated cones or combined shapes. The
dome-like member 1 is made of one or more relatively
20 rigid but resilient materials, such as plastic or
metal. The preferred embodiment as shown in the
Figures, has the shape of a sector of a spheroid, and
an elongated plan shape. The plan shape has longer and
shorter axes of symmetry, denoted as AA' and BB' in
25 Fig. 1 and, as shown in Figures 6 to 12, when the
element is inserted in the shoe the longer axis AA' is
oriented in the longitudinal direction of the shoe and
in the front-to-back direction of the foot. Different
orientations may be obviously provided to address

30 particular springing needs and/or particular shoe



At the center of the cap 1, two transverse notches 2, 3 are provided,
whose profile substantially corresponds to the two axes of symetry AA
and BB, wWoan@13sh® ch form a cross-shaped notch. This cros®Cshepre8s2not ch 2,
3 allows to divide the cap 1 into fout5 independent and identical sectors 4
whi ch are joined together along the base edge of the cap 1. As the

sectors 4 bend, the springing el enent acconplishes its 10 shock absor bi ng
function. The position of the cross- shaped notch 2, 3, as showmn in Fig. 1
is only a qendcamaddans.angenent, while notches having different profiles

and/ or posi 11 ong 1, bl 5 APVl dne dashedahLogssuhbEORgNOL her

possi bl e notch angularly “staggered wth respect to the notch
2, 3, and 2y be pixyi dedoydidad,al twhose i verdiilet 0 enbsbhantdablyati on

therewi th. Several djfferent arrangenents _ may be al sQ _provided, ,e.g. a
di vi si on ofCAUREeSRARIS) EPnithet hiR 8&EF0E b %‘H'“ﬁ‘é’f"%h%ﬁﬁi At aano

cross-| ke aﬁ WERE BYimaaY Hosh-shaped Wadnw Mishesods §htaﬁéa a
e

constant w which defines, as will be apparent hereafter,
resiliencenataige2,i mdt efllohe stet odivide Thehelomar day 1h&ee &our| at t ened

base edge, ._.e. a peripheral. outer annular 25 f)]an denot e I n
Fi gures 2 efe'\%eé}%bﬁnflhelgesnp?lc i ng=6 8‘r1:n§entzl rr‘é’ggglé Igakloed gﬁggﬁ / or

fastened ordduthdopalvhbacenef baseol edge obfarshesuppprtipl s EhéFigs. 6
and 7) . The nenbers may be arranged in any manner over_the sole surface

t
and may folseREFedtt BRRfnedhS0 SPRIMGEITY ARRE BEERMPLIERES pAVSi ol ogi cal
featurgg Ofssl-%e]p?’éﬂéégﬁgngﬂhﬁf@gi&ﬁs2.7Ehe1%éé’&&f&?r o#NtHd Ehesspecific

use of the
shaped notch 2, 3, as shown in Fig. 1 is only a

preferred arrangement, while notches having different
profiles and/or positions may be also provided. The
dashed lines outline another possible notch 5 which is
15 angularly staggered with respect to the notch 2, 3, and
may be provided as an alternative thereto or in
combination therewith. Several different arrangements
may be also provided, e.g. a division of the dome 1
into three sectors by a notch which has no cross-like
20 shape but a Y or T-shape.

The two notches 2, 3 have a constant width which
defines, as will be apparent hereafter, the resilience
range limit of the sectors 4. The dome 1 may have a
flattened base edge, i.e. a peripheral outer annular

25 flange, denoted as 6 in Figures 2 and 3, whereby the
springing element may be laid on and/or fastened on the
top surface of a sole or of any support plate 7 (Figs.
6 and 7). The members may be arranged in any manner
over the sole surface and may follow predetermined

30 patterns, adapted both to-the physioclogical features of



In order to further enhance the flexibility properties of the sectors 4,
at each end of each of the notches 2, 3 which formthe cross-shaped notch,
a hol e 5 Woiog/oprsewi ded, whose dianmeter is slightly | onger PCha®02/04827 wi dt h
of each notch 2, 3 and such as to crete pairs of l|ateral w dened or
recessed portions of the edges of the notches 2, 3. This actually reduces
the angul ar extension of the area which connects each 10 sector 4 to the
basis of the donme 1, in such a manner as to |locally weaken each sector 4
and i ncr eashet heerr esdl tentbet speedficRuser PEn§hrRo®PPE-Fi gures 2 and 3, the

behavi or of the springing elengnt is._shag on .gonpr | 99,146yt hereof .
In Figures 2 and®3, A% réléﬁ%nPEPgté Ewnepnag% inaf%gnfag%ﬁﬂénd eneath a
schemati ¢ ¢RIREEEELEN ofS WHeAGR dhods @, ganes=dt yerdieofindach oof . tha fact,
the elenent, as nentioned above, is designed to be inserted %n t he insole

bet ween t hackeches 2s0l% wiighdfore FheysFossostaped PHErg: 2t he'%l ement is
shown ig a essen %ghg¥hugﬁgggie.ﬁﬁggggpd%;igqigwﬂg&ebyoﬁ f agAAg edges
e e notc

of the ctors® 4P ong are substantially parallel. Wen the
el enent is ehj eidel ofo @achnpreasdi 02, f & candasutdnosed ¥y eneaker ow of

Fig. 25 3, typically_the fqot pressure on the underfoot 9, t L. dt h of
the notch P& e%%eg-aéfﬁd’atlhewg%‘&gm"rt e CRET r§°£%68#§ acfmel g’%t partly

i n contact ﬁé’é eaeh cnat heSpcitdier aby St oppi 80 abhRathgsticduesgethet shal |
be noted t , inthis end of conpression stroke condition 30 a feal done
effect is remistr uerdensson haf nébeur BFer \Whagh015559epE? EPBSP08827 17

give n‘E}S besé)étoovxi dtiad{:oI 'i:h%h Ialsibse gf”hpgrdgﬂéeq.,t tl‘%t such a manner

as to locally weaken each sector 4 and increase the
resilience thereof.

Referring now to Figures 2 and 3, the behavior of

the springing element is shown, wupon compression

15 thereof. In Figures 2 and 3, the element is shown in

combination with and beneath a schematic compression

surface 9, i.e. generally the underfoot. In fact, the

element, as mentioned above, is designed to be inserted

in the insole between the actual sole 10 and the

20 underxrfoot 9. In Fig. 2 the element is shown in an

essentially uncompressed condition, whereby the facing

edges of the sectors 4 along the notch 3 are

substantially parallel. When the element is subjected

to a compression force, as denoted by the arrow of Fig.

25 3, typically the foot pressure on the underfoot 9, the

width of the notch 3 decreases and the edges of the

sectors 4 come at least partly in contact with each

other, thereby stopping the elastic range. It shall be

noted that, in this end of compression stroke condition

30 a real dome effect is reconstructed, so that no further



this provides a possible return effect on the sole of the foot in the form
of a pleasurable nassage- i like effect. 5 Referring nowto Figures 4 and
5, a hi ghwg o3atsant ageous i nprovenent of the invention napCrmpoeks2a
pushbutton el enent 11 which has the function to locally increase the

m cromassage action of the dome 1 on the sole of the foot. The pushbutton
has a circular shape 10 with a substantially flat bottom surface 111, which
rests on the corner area of each sector 4 and sinultaneous acts on all

sectors. Ogimee manebehampvidass t 5p sheflice1funiherhadirdn BRah donme, so

that the ssage-like action i etter nc e oLl nmenber
IS provide Y&t \?%%%v & bot Pg%sigg'g f%t'%}f}’ s%ﬁdé%ugﬁb@?\eonéﬁg@a%g t he
regi on wherngai tFbetl ald ertheesFarmonofhey pAehensablesamdsSagenlikei ng nade

of an elastically conpressible material, |ike rubber or the 'like. The
pushbut t on SFE§%t hel d in position by a stem 20 13 which starts fromthe

center gf the b@ie%?%’i?xfi%%e bl Qo the Juddon 41,01 ch stgm d3grx{ends

per pendi cul arly wnwards to an extent which essentially corrésponds to
t he t hi cknestvagftademuse digrroveremt evfiistlby dnvenfohen mapyt ahailndehaad 14

whi ch rests on.t bot t.om f ac of, 25 t.he sgctors 4..The button.ll may be
made from é??esqﬁ% nﬁ%&“&?@%ﬁfh N }éa%o%’ﬁa#‘&nfﬁ%‘gg F?té‘?ﬁﬁl%& i on, or
may be nmadeirdade PLesesicabilabbagyi deadnhassl dKe Maymebel appl thd af ter

i ntroduci ng the stemand be secured in any manner, for instance by gl uing

or the |ikeolso ¢&f Epei fgotow The FPYshkatEoRohes, & PrEFRIREASIRPE3/ 015559
PCT/EPPg/ 08fixh, 18 SOROALIBNLIR) Fi%d NBBRELAN LA 004N 114 henfehm of 2

rests on the corner area of each sector 4 and
simultaneous acts on all sectoré. On the other hand,
the top surface 211 has the form of a dome, so that the
massage-like action is better concentrated. An O-ring

15 member is provided between the bottom face 11l of said
pushbutton 11 and the region whereat the latter rests
on the sectors 4, said O-ring being made of an
elastically compressible material, like rubber or the
like. The pushbutton 11 is held in position by a stem

20 13 which starts from the center of the bottom face 211
of the button 11, which stem 13 extends perpendicularly
downwards to an extent which essentially corresponds to
the thickness of the sectors 4 and ends by a widened
retaining head 14 which rests on the bottom faces of

25 the sectors 4. The button 11 may be made from one piece
and be applied by a downward press fitting action, or
may be made of two pieces, and the widened head 14 may
be applied after introducing the stem and be secured in
any manner, for instance by gluing or the like.

30 Referring now ¢to Figures 6 to 12, a preferred



conbi ned springing el enent which includes a plurality of elenments having
the characteristics as described hereinbefore. The described elenent is
parti cul awbyw3®b13$6%i gned to be applied in the heel zone 15Pam@EPoesspTi ses a
plurality of caps 1 (particularly thr8e) arranged over a support plate 7.
The caps 1 communicate w th each other by grooves 16 whose concavities
have the sanme orientation as the concavities of the dones 1. 10 The

el enent conposed of the plate 7, the domes 1 and the grooves 16 may be
obt ai ned bgmboaBkenAD|cl nghaninvéntiber isegitdwe tef thenfrs®h &f dhe side of

the plate 7 and positive deforpation thereof.on.the_opposq j de,

fol | owed b»cowbwmdngSW%ﬂ-l}wFﬁ@me‘@t H’B"’u"&fm%nﬁ,lug?si i ﬁ%&ﬁﬁi*ﬁfher
menner.  TheSUBRAREARLA! faVifds uid Ihsketeanpasidee akdedesdgaeda sl i de
menber 107 to be slidably engaged in one of the two opposite,side edges of

a support artejmbdforenh@hel 7desypibatl yearBeREr pPatR2RAYLCBRRELY rows or
rounded_l ugs 18 are provi.ded on t.he, batto a t hens! i gl ngas@pport
plate 7° EASFIETY s Qi é?ﬁ)se‘-’l?pgtleodne © tﬁléétmoge%jlide saddl e-1i ke edges
107.  The sifiilsNdagyida-dIamEer of 7 calpeo has(gastiadramEgpohbreg) rows of
recesses 117 on its top face, 25 which are designed t coggergggt%ﬁth t he
| ugs 18 i n aznpsiged mekera tHmPee R - pFaeecBS nay “BEEA4F° Titted at

predet er mi ned_,l ocatjo i LI B NhoskhEcdmssaierdd KRa®eat i on may
be advantaé’gﬁélﬁggkus gﬁ?iégpa 5%Iocalized iﬁ response to individual 30

needs. In Fie ddhe tdeiaboyveic ial ngharrdeeavitiaswal \Whe3fonsssd -

PCT/ EPOZI 08827 _19nbns Uil 20! OPULEL 1 S1U #09ch tisdicel agme 15 of
the grooves 16 may be obtained by simple molding and
further negative deformation on one side of the plate 7
and positive deformation thereof on the opposite side,
followed by notching and drilling of the domes 1, or in

15 any other manner.

The support plate 7 has, at the two opposite side
edges, a slide member 107 to be slidably engaged in one
of the two opposite side edges of a support and guide
member 17, typically another plate 17.

20 Two rows or rounded lugs 18 are provided on the
bottom face of the sliding support plate 7. Each row is
disposed at one of the two side saddle-like edges 107.
The support and guide member 17 also has two
corresponding rows of recesses 117 on its top face,

25 which are designed to cooperate with the lugs 18 in
such a manner that the support plate 16 may be snap
fitted at predetermined locations. By this arrangement,
the massage-like action may be advantageously
customized and localized in response to individual

30 needs. In Fig. 10, the above sliding member is shown



a shoe. It shall be noted that the support nenber 17 is fitted on feet 20
which help the plate 7 with the springing dones 1 to slide in the
front-to-waokoss8 recti on. The adjustnent is nmade by |iftiPpeg/EPhz0ssender f oot
9 upwards. Conversely, in Fig. 11, anl9 additional |ayer 21 nmade of a
different material with respect to the heel, for instance a soft materi al
to enhance the conprehensive springing action, is provided 10 between the
springing elenents and the top face of the housing 19. Fig. 12 shows the
fact that tihgidkowd alesTssies Devpeevided be heo hewibizwe g hof shoe

with a slanted heel 15. Referring back to Figs. 6 and 7, a hi',ghi 15
advant ageods Shesr-ovdmsthatls ke Rgteduiiat aouERPORT JBerPer rt Zit2ul ati on

i nside the s5hqe andna gettaidy ghicRXqlange el hptheeout skden Ackanbi ned
air punping elenent is provided, which i's conposed of a pluralit of
dones 122 (sparimigiuigar |domés ee}, tadesdfide rdgi | i e 20rantekpaP2chhich is

relatively soft and airtight,.such s rubber_or t i . The I ng
dones 132 eqtlﬁ°é’r‘cor#¥é%t RFEB 8 ed Br iR fgg %?Eﬁll—?or%ﬂgp
connect i ng WY FIs: angl Wapaerasncavbhyebaslyhe sane Fiyj enthfi oanas the
punpi ng dones 122. The_ punpi Eg donmes 25 122 are conpl enent ar ingghape to

the springiafglidemmall layiert R groy Rf bRi (IS 2P Y FratetRtofthetting the
pUTP! NG dosbeq. 2ES G| SLBN! AkYy) 1 d Oat NG rr0npOVEs; 6 @6 the

sliding plate~/. Therefore, conbi ned punping elenent 22 is
conpl enent ainhantes hgpe Compoebéhsive sprirging eacbiobheipl previdegdher eby it
can V0,031 015959 PCT/ EP02/ 08821 20, be. | 181 Leq,ienegs el LetLgg 10 sueh
a mann t :
housing 19. Fig. 12 shows the fact that the above
described device may be also combined with a shoe with
a slanted heel 15.
Referring back to Figs. 6 and 7, a highly
15 advantageous improvement is shown, which allows a
proper air circulation inside the shoe and a certain
air exchange with the outside. A combined air pumping
element is provided, which is composed of a plurality
of domes 122 (particularly three), made of a resilient
20 material, which is relatively soft and airtight, such
as rubber or the like. The pumping domes 122 are
interconnected by grooved bridges 222, which form
connecting channels and whose concavity has the same
orientation as the pumping domes 122. The pumping domes
25 122 are complementary in shape to the springing domes 1
and the grooved bridges 222 for interconnecting the
pumping domes 122 are complementary in shape to the
grooves 16 of the sliding plate 7. Therefore, the
combined pumping element 22 is complementary in shape

30 to all the concavities of the plate 7, whereby it can



when the springing dones 1 is deforned, the air punping dones 122 are al so
si mul taneously deforned. The elenent may be sinply placed beneath the
sliding pwetog/orssand 5 rest on the top face of the support Po#mper/o8877 The
channel s 222 all ow the passage from % dome 122 to the other and inprove
t he general bal ance. Obviously, separate punping dones 122 may be

provi ded, even in conbination with separate springing dones 1, i.e. when
10 the latter are not secured onto a support plate 7. The springing
el ements npg heseriber lsaparid ether lattebi dad $wch ha MEMASKH or nore

conposite springing elenents, in predete ned | O
ar r angemen¥gene Bﬁ 8PFiBEERe FPBR He l@né%rp(? &b Zt&’elé@%% Bi ous| Y,
the sole lémQEV&zz' 0 0 MRisRALd Gk 1 i Tih detidieted Ndil deBdmenrt conbi ned

| ayers, eit In the formof multilayer |am nates or |n th for%of
el enent s cma;yoshaad sinply epdaceid fereathaths. Siding nPlethbi n

therew th, teh ri‘g‘lr&ﬁ co€d| n%]a:to the 2‘% %ﬁﬂ%b% So1haverie or nore

i nsert s° f oSS par?l cu tional features, such as
stiffening cm%@llssmgkaauw hiHeg peubaafe cidomr orienstomes . 122)v1‘-@u§111? t he

invention is not limted to the 25 enbodi nt.s fESCI’I be a ?d]usig%ustrat ed
herein, buothey Badgr dMATPYRriRE WFEMRAAL dpATRTR fr :?nf‘ [ di ng

principle lL.gsed %9,9% n bel . p¥0 O6PilE5e9 RGENEPOR/ 08827
21 CLAI M5 %If%’% %%%rl gl fn% ginﬁdn% Pgrdzshoééwsol es&%cony sl?l ng of at |east

one resil i etmdaation dariﬂrlséaammesp(:iylglngmlpa@ﬁer]r zeH-$n YRR it has

at leai% On%m?%;&gerb%re not secured onto a support plate 7.

The springing elements may be either separated or
combined in the form of one or more composite springing
elements, in predetermined positions and/or
arrangements, even different from the ones described

15 above. Obviously, the sole may have, in combination
therewith, other individual or combined layers, either
in the form of multilayer laminates or in the form of
elements composed of several different parts. Still in
combination therewith, the sole according to the

20 invention may also have one or more inserts for
providing it with particular functional features, such
as stiffening and/or shock-absorbing and/or other
inserts.

Obviously, the invention is not limited to the

25 embodiments described and illustrated herein, but may
be greatly varied, without departure from the guiding

principle disclosed above and claimed below.



5 preferably two transverse notches (2, 3) which forma cross-shaped

not ch, which notch (2, 3) divides the cap (1) into at |east four

i ndependewO oBiond3s9 or sectors (4) comunicating wth eachParepo2/ed8ong t he
base edge of the cap (1). 10 2. An ellenent as clained in claiml,
characterized in that the cross-shaped notch (2, 3) is positioned at the
center, to divide the cap (1) into four identical sectors (4). 3. An
element as clained in clains 1 and 2, 15 characterized in that the two
notches (2, 3) which form the crosELaIdped notch have the same wi dth. 4.

An elenent as clained in one or re of _the recedi cl al :
characterized i bt RatSRHEAHS %me'tﬁlf‘aforc‘hglems%ﬁﬁ%qt héé&?%%’ Tehce range

of the sechgrse 3Qaed) odef iverd 1hirithe.ap-oss shapsd oS akenfier 3J1) 5. An

el ement as clainmed in one or nore of the preceding clains, characterized
in that sachawesteriged limi tha§ tie Pesi 13end€2FinPar 895vi &Y by the

facing edges aqof t sect or 4 g t S , wh2cB) #d¥nf0abi nati on
with t Fi vf&?%efﬁgﬁé’oﬁw\ﬁne?%%?%"%%% n%t&%}elrgtgaﬁ%%f Iée)>2<i ng gonpr ession is
reached, alroeasisheped nota,| wiidhenetiges (3f Bhe detidsss ¥y €aPe to

contact wth each other, thereby restricti the elastic _Jange . An
el enent as Maiimde® iat sk %ﬁgﬁﬂﬁ‘é%rg?p]ﬁé@’ i 7Y %Tcéjlé?ﬁ:s;g af

charact er i zegd J. b sthali ot B haUenary e 034 8A555hSPBLEBOUGABIEE 22 si ze
and shape, particular Iny the shape of a sector of a spheroid, with an

el ongat ed amek esgentl)al |y elliptic plan shape. 7. An elenent as clained in

one Orlgore of t2h.eAn element as claimed in claim 1, characterized

in that the cross-shaped notch (2, 3) is positioned at
the center, to divide the cap (1) into four identical
sectors (4).
3. An element as claimed in claims 1 and 2,
15 characterized in that the two notches (2, 3) which form
the cross-shaped notch have the same width.

4. An element as claimed in one or more of the
preceding claims, characterized in that it has means
(11) for limiting the resilience range of the sectors

20 (4) defined by the cross-shaped notch (2, 3).

5. An element as claimed in one ox more of the
preceding claims, characterized in that said means for
liniting the resilience range are provided by the
facing edges of the sectors (4) along the notches (2,

25 3) in combination with the width thereof whereby, when
a certain flexing compression is reached, at least some
or all of the edges of the sectors (4) come to contact
with each other, thereby restricting the elastic range.

6. An element as claimed in one or more of the

30 preceding claims, characterized in that it may have any



5 preceding clains, characterized in that it has a plan shape with a

| onger (AA') and a shorter (BB ) symetry axes, the longer axis (AA")

bei ng preveriabilissoriented in the |ongitudinal direction @®CTtHPE2/64802 Oor in
the front to back direction of the f8ot. 10 8. An elenent as clained in
one or nore of the preceding clains, characterized in that, characterized
in that it has the shape of a cone or truncated cone or conbinations of
shapes of cones, truncated cones and/or sectors of a sphere or spheroid.
15 9. An ekgpentanas sHapdEpartiardanyntie chage ofrecet iRy P& as,
characterized in that its height dinmensions are rgahqr tQi‘fiﬂ:E_%c' ength
di mensi ons sphexoidyar Wikl a eheRgaHHsr t2PAsESSFY AT ¢l enent” as cl ai med

in one or gg_ra% %fha%e_ 20 preceding clainms, characterized in that it is
made of onée or nore relatively rigid but intrinsically elastic . materials,
such as pl astic 7andior element lds Aladmeden a®NEl ANeWOFR &fe Hhenore of

the preceding clainms, characterized in at. jt ZadT tHh aper
| ani nar 3 coRFES]F e %Jrai'r%shaﬁgaﬁf“cgegf'ﬁépel oir:r}g%énggus materilaal. 12. An
el ement as Gl dTEgLitH QNEoRGeADNAAC) iRl Prekedten ¢BRI hs syohatayt eri zed

inthat it has a smaller size as corrpared W th a%ipg%% ol e ;_9 %). 30 13.
An el enent ses) athed liomgswe aFisnlBAY) RFINED BEF PETFERGS 08827 23

Phe same ordor TP gt Tl HE-e ok ol e BT ) T A
el ement as fdch HeEb iPadnednreaitiran off tilee foot.

10 8. An element as claimed in one or more of the
preceding claims, characterized in that, characterized
in that it has the shape of a cone ox truncated cone or
combinations of shapes of cones, truncated cones and/or
sectors of a sphere or spheroid.

15 9. An element as claimed in one or more of the
preceding claims, characterized in that its height
dimensions are greater than its length dimensions, i.e.
parallel to the support base.

10. An element as claimed in one or more of the

20 preceding claims, characterized in that it is made of
one or more relatively rigid but intrinsically elastic
materials, such as plastic and/or metal.

11. An element as claimed in one or more of the
preceding claims, characterized in that it has a

25 multilayer laminar composition, oxr is made of a single
homogeneous material.

12. An element as claimed in one or more of the
preceding claims, characterized in that it has a
smaller size as compared with a shoe sole (9, 10).

30 13. An element as claimed in one or more of the



5 preceding clains, characterized in that it has a flat base edge, i.e. an
outer peripheral annular flange (6) for supporting and/or fastening the

el emrent. WbB.03Am558¢ enent as clainmed in one or nore of the Ppm@EPezivssy’ cl ai ns,
characterized in that it has neans 183 (8) for enhancing the flexibility of
one or nmore sectors (4). 16. An elenent as clainmed in one or nore of the
precedi ng clainms, characterized in that said neans consist of one or nore
| ateral facing widened parts or 15 recesses of the notch edges. 17. An

el ement aspekeetdidgi rclgnansy ehbaracterheedprgcethaly dtgi nghd Seterized

In that said recesses. are o i.ned by prowuidi LeOfadohies (8),

particul arft§ taé’}eﬁi&ﬂ ot € o?a%%cﬁgé?gt %g a‘&gﬁgﬁc §sa(2, 3) which
formthe crgsskabapedsnat gBieand, wbpse dianmeter is slightly greater than
the width of each notch (2, 3). 18. An elenpent as clained irn one or nore

of the precedi Ad-cl®n nelenent aeferdded LtRaCH® 95 PPEHTI F&d in
conbination w th.a sole 1 r e nOf 158l di 8PhbBIINAERAENMENT S

bei ng géraﬁé&&%%&n& e‘J:dl(eeaflen?srﬁ n‘gﬂdar%g??g%?l%abgﬁm%n tV\:K-) super posed sol e

| ayers (9, bk@k edges, HAIeupgerohager pesiphairadd anmidrodtlamge &6H a | over

| ayer, which fornms the actual, sol e (10).. 30,19. ;An el enment as clained in
one or mor &5 SPRPORGIDS 675485 BAF Wﬁo%ﬁelfﬂ'eﬁﬁ:écedi ng cl ai ns,

characterized iRgf hain t BeeRBALNGISNG1£lREBNES e doBPASEE Wi hthée convex
side turned toward the underfoot (9), so as to provide a massage- i ke
action on threcsalioomf clagnspochayactenizad in that it has medns

10 (8) for enhancing the flexibility of one or more
sectors (4).

16. An element as claimed in one or more of the
preceding claims, characterized in that said means
consist of one or more lateral facing widened parts or

15 recesses of the notch edges.

17. Bn element as claimed in one or more of the
preceding claims, characterized in that said recesses
are obtained by providing a number of holes {8),
particularly £four, each at an end of each of the

20 notches (2, 3) which form the cross—-shaped notch, and
whose diameter is slightly greater than the width of
each notch (2, 3).

18. An element as claimed in one or more of the

preceding claims, characterized in that it is provided

25 in combination with a sole (9, 10), one or more of said
springing elements being arranged in predetermined
patterns between two superposed sole layers (9, 10),
i.e. an upper layer, so-called underfoot (%), and a
lower layer, which forms the actual sole (10).

30 19. An element as claimed in one or more of the



5 20. An elenent as clainmed in one or nore of the preceding clains,
characterized in that the springing nenbers are distributed evenly over
the surfawe hiske sole (9, 10) or are nore concentr at ed PGI/EPOL/@d8Y7

di sposed in a few partial areas of th® sole (9, 10), 10 depending on the
way strains are arranged over the surface of the sole (9, 10) , and/or in
response to particular therapeutic nassage requirenents. 21. An el enent as
clainmed in one or nore of the preceding clains characterized in that the
nmenbers argred&difge laimel, el ghaoncentimeddinn that htbe (SPFRNEGIEor

pl antar zones. 22. An elenent as_clajmed j.n one or nor f ecedin
cl ai ms, chelemeBEFzedTEn ‘ilh%ﬁ°mns"”(¥ia) @he D el’f:ledg%f%r Hg%é’lell?{/ °
i ncreasi ngkgagfgﬁﬁ;iggqh{&éﬁd@pg i pgy | 2000fad heo dppBvide annswsagm-e of the

foot. 23. An elenment as clained in one or nore of the preceding clains,
char act eri zgHei acthah eai therante efnthetfopta pEsABELFIR: | i ke el ement

(1), Rositioned, abytheiSioeeing AL fheqhlo iotebes 62 e whi ch 25

formthe cross-%ﬂap as such a size as to lay over the

corner aregretc83a8 Sed s (4dhéPactesibéandaustyatctthen sptingdrs (4).
24. An element as claimed in one or nmore of the  preceding clains,
char act er | meubenst frme shistribaad (FfenlD PYIYF EBehEPFTRARSSSi tTon by a

stem (13) vvhil(éh s(ttgartsm\r‘\o Q¥ 013259 [RGH ERG Q88atdd fdwm sdllely
c

i nt er medi af®®; Sparti‘cul’ar central point of the bottomface (111) of the
button (1llHispeélsiech i ean EE3) paxdtimidsaperperdi cthear BoleoviPmar )to an

extent, whi ol eSSy | Bh! VerfO" L23PORER AL Rs! NErd NGNS PT orBE SEREOT S
surface of the sole (9, 10), and/or in response to
particular therapeutic massage requirements.

21. An element as claimed in one or more of the
preceding claims characterized in that the members are

15 more or solely concentrated in the heel (10) and/or
plantar zones.

22. An element as claimed in one or more of the
preceding claims, characterized in that means (11) are
provided for locally increasing the massage-like action

20 of the dome (1) on the sole of the foot.

23. An element as claimed in one or more of the
preceding claims, characterized in that said means
consist of a pushbutton-like element (11), positioned
at the crossing point of the two notches (2, 3) which

25 form the cross-shaped notch, which has such a size as
to lay over the corner area of each sector (4) to
simultaneously act on all sectors (4).

24. An element as claimed in one or more of the

preceding claims, characterized in that said pushbutton

30 (11) is held in position by a stem (13) which starts



5 (4) and ends by a w dened retaining head (14) which rests on the bottom
faces of the sectors (4). 25. An elenent as clained in one or nore of the
pr ecedi ngwoloajonsss9 characterized in that elastically conpPesgirot/esssupport
means are provi ded between the 10 bot25om face (111) of the pushbutton (11)
and the sector area (4) whereon it |ays, which neans are nade of a rubber
material or the like, and particularly consist of at |east one Oring

el enent (12). 26. An elenent as clained in one or nore of the 15 preceding
clai ms, charaft eir zeftémedbdtsai paptuibblinrorrentir®l npgimbyvefarPSuitabl e

shape but preferably has a top done-like fa 211) . so that
massage- | igéttal"}t ifdeamilbe b%‘gt E}Q‘ec a?gh).(’ Zy?ﬁ"ﬁﬁ et%ﬁ‘en{lh@s cl ai med
n one or HRkenAl {herp e eadivI0 deldlaEasches acter bxedntn whiath it may
consi st of conpbindtions of two or nore cap-like elenents, made of the
same and/ oeseichténdidy weraespbsdandohdhienFhifknasmelhrthf rfeeENs

curvatures, alterpated in a _predeterm r &8.(14Y eleiemt as
clai mecPin %ge oiandiiv g sopb¥ h& "f)’?‘gecrée(ﬁqnnggc g‘irnqn%g c%%rlact(er?zed in that
associ at ed pR¥EPICRY LiRABS tRoR Fheesded thei Bectase di) .circul ation inside
the shoe, which neans are controlled by the, conpression str run by the

. e
springing el emedS.. 3 2elempnt| aferfiaided aife®i%h Fhe™SFmSte Bfcthe WO

03/ 015559 PCI/ EP, 8 .20 PLAcedLR, AWM inChahatet esigeditalipat said
means con&’S c%o %{zﬂcﬁ) %éltn%dnarf %orre-l irke el e?'rgnt_ (1221), made of a
resilient mRhredsibile chupportl ateamsy aud t puayiddd t bgkeeduchbPas rubber

or thel(l)i k(l?a'ottom face (111) of the pushbutton (11) and the sector
area (4) whereon it lays, which means are made of a
rubber material or the like, and particularly consist
of at least one O-ring element (12).

26. An element as claimed in one or more of the

15 preceding claims, characterized in that said pushbutton
(11) may have any suitable shape but preferably has a
top dome-like face (211), so that the massage-like
action may be better concentrated.

27. An element as claimed in one or more of the

20 preceding claims, characterized in that it may consist
of combinations of two or more cap-like elements, made
of the same and/or different materials and having the
same oxr different curvatures, alternated in a
predetermined order.

25 28. An element as claimed in one or more of the
preceding claims, characterized in that associated
pumping means are provided to increase air circulation
inside the shoe, which means are contré)lled by the
compression stroke run by the springing element.

30 29. An element as claimed in one or more of the



5 30. An elenent as clainmed in one or nore of the preceding clains,

char acteri

zed in that the punping elenent (122) is conplenentary in shape

to the swoidELIse el enent (1) and is encl osed therein, inPSE@PO2/688BNNEr as
to rest on the inner walls of the spriénging 10 elenent (1). 31. An el enent
as claimed in one or nore of the preceding clainms, characterized in that
each springing elenent of a shoe sole (9, 10) or only sone of them have
the internal punping nenber (122). 15 32. A springing elenment characterized

in that it

el ements of e
whi ch menbesasase jofi ned addyeténal bgomestiker glemess 34

éﬁg ”b&:ﬂggmgl engidrase8BOsed Ooina phatalsaid ofmeans® i ngi ng
as claimed in one or nore of the pr%c2 di gﬁaglalms
&ent as

claimed in claim32,_ . charac er|z dip.that.th g I&rﬂ)eﬁﬁdare
i nt er conne€fed® s%e?h]a%e’?ﬁei}‘a%SFha whicH!id %eia&wen? n

ext ensi on
areas of t

6nposite springing enments havi ng an
E\?ﬂ!&%& he t kacwhakeraBber 6%, tha) ldkeonly correspondl ng to a few
g sole (9, 10). 34. An elepent as clained (ila“:ﬁ@ 32 and

33, characteri 36d |Mthé§m€a‘éha§pr‘?]®’r’?@i meRb &P °F of7EG Dy super posi ng

two or nor
di fferent

03/ 015559
conposite

springi ng

e different £re@f ﬂff@{a&nt that epimpsngzr havi ng
BESCRY RS eF ?I cé an or shapes or in that the corrpog te WO
REEmERA2/ 08827) ZIssprdang:]regla;d@mt siar e shaPfed ;b%r posi ng

springing el enents I‘OVI ed wt r f Ig;ogi{_:gghdent
meraE R IRt £ & En?nghéﬁe cj‘ao oer %ﬂa‘%ieér(nfrg " andl or

character| %tlnga%mer as to rest on the inner walls of the springing

10

15

20

25

30

element (1) .

31. An element as claimed in one Or more of the
preceding claims, characterized in that each springing
element of a shoe sole (9, 10) or only some of them
have the internal pumping member (122) .

32. A springing element characterized in that it
is a combined element, composed of a plurality of
springing elements or members as claimed in one or more
of the preceding claims, which members are Jjoined
together by a structure.

33. An element as claimed in claim 32,
characterized in that the springing members  are
interconnected so that they form composite springing
elements having an extension equal to the whole sole
(9, 10) or only corresponding to a few areas of the
sole (9, 10).

34. An element as claimed in claims 32 and 33,
characterized in that each springing member is formed
by superposing two or more different caps or deomes made
of different materials or having different

characteristics and/or shapes or in that the composite



5 35. An elenent as clainmed in one or nore of clains 32 to 34,
characterized in that, in a conbined springing elenent, the springing
menbers e oBwi1sgual or different both individually and PRT@POLMES27 as
regards materials, elastic properties27and sizes. 10 36. An el enent as
claimed in one or nore of clains 32 to 35, characterized in that the
springing nenbers which formthe conbi ned el enent are interconnected by
bridges of material in the formof flat ribs or the |I|ike, particularly
made of thepmwirging ehévantsr avet formesl dw | aubPagraskh@r SOMBPSikR el enment
as claimed in one or nmote of ,clains .3 o 36,. characteriz L n at the
bridges forSPEORT i nG EREREri ﬁdﬁorYd"drz?e&nbeV%t%reaat ]{):g%rs?ﬂgta*t I %Q gr ooved,
| i ke connecdd vk dsme elspHitRping hBmbEes20h&eltqVidiffiayentd ehapeards, i.e.
having the same orientation as,the concavity of the springing nenbers.

38. An el eranfl/ e materErls paoncharactartEie® 32 to 37, characterized

|n that gat | eastzgor Oél%rg%}sp% L10; HBEDERS ohd28) AbSel BECLARAGCt ed DY 2

structure 25 of Dbridges matertal, particularly of the sane
mat eri al as32 hetpunpidng mdndrerctefriz2y 3% Arhaztenebbt as clesmivddeidn one or

nore of clains, 32 to 38, charagterized in that the punpi menbers 122
are int er cOTREIER Dy SGFBETEd U gRREHAIHAY 865t (ﬂr% gﬁecgﬁﬁgé'ti ng(g :

channel s (222),avbeseeReNCBYLLY A& VA1 DF5588dPCIAEPG20UB827 ad8 the
same orientation as the punping nenbers (12 z to forma conbined air
punpi ng el eregrrdLMatanialg, cpaghic prevey i#GneLFRS ror e of cl ai s

32 to 39 characieriged.inlhigtaLng1500Rk"2d 3RL' BY Bre of claims
32 to 35, characterized in that the springing members
which form the combined element are interconnected by
bridges of material in the form of flat ribs or the
like, particularly made of the material which forms the

15 springing members.
37. BAn element as claimed in one or more of claims
32 to 36, characterized in that the bridges for
connecting the springing members are at least partly
grooved, 1like connecting channels (16), with the
20 concavity turned downwards, i.e. having the same
orientation as the concavity of the springing members.
38. An element as claimed in one or more of claims
32 to 37, characterized in that at least some of the
pumping members (122) are interconnected by a structure
25 of bridges (222) of material, particularly of the same
material as the pumping members (122).
39. An element as claimed in one or more of claims
32 to 38, characterized in that the pumping members
(122) are interconnected by grooved bridges having the

30 form of connecting channels (222), whose concavity has



5 el enment and the conbi ned punpi ng el enent (22) have conpl enentary shapes,
so that the fornmer may be laid over the latter to cause the punping action
t her eof . W0.030558¢ erent as clainmed in one or nore of cl ai MET/EP02/a8S31,
characterized in that one or nore of 28he 10 springing el enents may be

di sposed on a support plate (7) 42. An elenent as clained in one or nore
of claine 32 to 40, characterized in that the conbined springing elenent
havi ng channel -1i ke connecting el enments may be 15 di sposed on a support
plate (7). tha Lmel eppehtasichansedlien pwepibng nmesbeist H22receRli ng

clainms, characterized in that the sugpo&t %I at(g ()7) Is a saddl e nenber to
be sl i dabl Fo&HydgEP™inesh e PUERAIAG: £18RG°5ui (@8 ienber (17), which nay be

20 permanently fuast eRed idhdddte dOR AR D id henshoe mete of 18)aimd4. An
el enent as claimed in one or nore of the precedigﬂg\l?pl ai s, characterized
in that th&2suppod®, pharect@yined, int thath Bie | eIPIREIpPBEF RSP de edges,

25 a saddl e nmenber (107),to be slidabl d %nﬁ}ﬂ:c’f gpgosi te
si de edges 9% g%l"(ﬁ’e ﬁ%ﬁbe?or%%‘?gmﬁ%ef%ra y hégzz\rllmlelssential |y
flat shape.coiip1leierii-ARENEhapes| aiseedthat onheor fammer ofnayhde plaéddi ng
clains, characterized in that the sliding 30 plate (n;) and/q:.r t he support
el ement (1wm@mﬁt%m/m§ww%§§ﬁ° FEEFECT117) for
renovabl y | ocking thg, p@fé;{%}:?@ A dNeindh AL bdd ordfordnogl elaiinsas

e

claimed in one or nore o preceding clains, characterized in that said
means are 1 to 31, characterized in that one or more of the

10 springing elements may be disposed on a support plate
(7).

42. An element as claimed in one or more of claims
32 to 40, characterized in that the combined springing
element having channel-like connecting elements may be

15 disposed on a support plate (7).

43. An element as claimed in one or more of the
preceding claims, characterized in +that the suppoxrt
plate (7) is a saddle member to be slidably engaged on
another support and guide member (17), which may be

20 permanently fastened to the top face of the shoe sole
(10) .

44. An element as claimed in one or more of the
preceding claims, characterized in that the support
plate (7) has, at each of its two opposite side edges,

25 a saddle member (107) to be slidably engaged in one of
two opposite side edges of the guide member (17) , which
preferably has an essentially flat shape.

45. An element as claimed in one or more of the
preceding claims, characterized in that the sliding

30 plate (7) and/or the support element (17) have means



5 at least two lugs (18), but preferably two rows of lugs (18), and
preferably having a rounded shape, disposed on the bottomface of the
support pwatoa/o{ssy9 each row being provided in the proxi mPCy/EPD2/a8327 of t he
two saddle-like side edges (107), am? two corresponding 10 rows of
recesses (117), disposed on the top face of the support elenent (107), or
vice versa, so that the support plate (7) is snap- fitted at predeterm' ned
| ocations. 47. An elenent as clained in one or_nore of, the r ecedi ng
clai ms, chdi8ct et12kd fiar t RemoVRRLIE uFRIRING| ERENtPRATHIY B ﬁb%d to be
secur ed |n5| d% anq encl osure (19) of a sole (10), particularly in the heel
zone (15), er%cl osure (19) has such a size as to allow the sliding
plate (7) to sI 4de famnelemenhtt as A dkmdd 48. one epenmereaP| Bheed in one

or nore of the preceding clains, charact rlze t hat,the sup t
el ement (1PFSce retfd th@%ﬁ?“ét?’i’b’fe qﬁhﬁ% aich anéj BPE

posI
particukarly fj]ﬁéalfcarl?w&flﬁg”ét ereng ﬂ@@tpféﬁérabﬂﬁ £ho abbmay 6flelﬁg|9p0rt
S

plate (7) to 49. A shoe, including a sole part which is forned by
the combi nailifdn oindt preferabhy msédﬂ%‘iéesf share sodtgPPegdunder f oot

(9) and the actual, sole ( atty,.+ch ct d L@ that one
or more 30 %hrihyi RE gké?‘é‘ ﬁ%s? é’?qc He SHBELrE pLacs X7 o?éﬁlg VWO 03/ 015559
PCT/ EP02/ 083 hg 39%@@@1 NgnclEheTs paicikipiicyt ded beteeert t vbeuntiwef oot (9)

and the sole (10) 50. A shoe as claimed in claim49, characterlzgd in

that one orsafsHedpisgisigeel eRgRts &87bri Gfidg two ' correspondin

10 rows of recesses (117), disposed on the top face of the
support element (107), or vice versa, so that the
support plate (7) is snap-fitted at predetermined
locations.

47. An element as claimed in one or more of the

15 preceding claims, characterized in that the support
element (17) is arranged to be secured inside an
enclosure (19) of a sole (10), particularly in the heel
zone (15), which enclosure (19) has such a size as to
allow the sliding plate (7) to slide from front to

20 back.

48. An element as claimed in one or more of the
preceding claims, characterized in that the support
element (17) is secured to the sole (10) in a lifted
position, particularly by means of fastening feet (20),

25 to allow the support plate (7) to slide.

49. A shoe, including a sole part which is formed
by the combination of at least two superposed layers,
the so-called underfoot (9) and the actual sole (10),
and an upper part, characterized in that one or more

30 springing elements as claimed in one or more of the



5 with the longer axis in the longitudinal direction of the shoe or in the
front-to-back direction of the foot. 51. A shoe as clainmed in clains 49
and 50, wbasaciserized in that the springing nenbers are PdirgtPo/bsseed
evenly over the surface of the sole (30) or 10 are nore concentrated or
solely disposed in a few partial areas of the sole (10), depending on the
way strains are arranged over the surface of the sole (10), and/or in

response to particular therapeutic massagqeL requi remanté. 12_,5 52, ﬁshoe as
cl ai med i npoweedingalaims | aarprryides Reteen? ather P FAEnL?) t he

springing elements ar.e e or solely concentrated in the heel (15) and/or
pl ant ar zor?é"é’{.qu]f. sﬁl&o@s' claimed in one or nore of clainms 49 20 to 52,

characterized i mot.hada theespis ngiangned eirentclaiaxt4fd chagatterdgegosition

relative to the lower layer (10) of .the sole, essentially xt ent
cor r espondiify £BathePRRsOM e‘ﬁ%’éeréﬁﬁénfgﬁé‘ﬂeo??‘e’%ﬂggi HSe 3%%62?%% in one

or moregof g3 nﬁaé%o%éeko Bds Char apbenirf tuuihal dheespromgbag
elements are at least partly provided in recessing enclosures (19) or
recesses oftHeheskzm eox 1) . t165 Expndhdw-Radk dimertirorE Frendfi’®%of cl ai ns
49 to 54, characteri in that the.spr

ed .sprd ngi.ng 8l tGoar gng30s58t | east
partly secured it suéh &Ihn&® t AN ély g’éln \ﬁ%ag'g}/asglé 59°PCT/ EPO2/ 08827
31 be novedinhDaddist 2ddy A t hhaftt onthé 0- hgadd rdjimect i membet® cegeoni ze the

m cromassage action. 56. A shoe as clained.in one or mor of 1%I)ai0r£s 49 to
55, char actdksveibuted hayerke orfer oot spofapg of the sole

10 are more concentrated or solely disposed in a few
partial areas of the sole (10), depending on the way
strains are arranged over the surface of the sole (10),
and/or in response to particular therapeutic massage
requirements.

15 52. A shoe as claimed in one or more of claims 49
to 51, characterized in that the springing elements are
more or solely concentrated in the heel (15) and/or
plantar zones.

53. A shoe as claimed in one or more of claims 49

20 to 52, characterized in that the springing elements
extend in a lifted position relative to the lower layer
(10) of the sole, essentially to an extent
corresponding to the resilience range thereof.

54. A shoe as claimed in one or more of claims 49

25 to 53, characterized in that the springing elements are
at least partly provided in recessing enclosures (19)
or recesses of the sole (10).

55. A shoe as claimed in one or more of claims 49
to 54, characterized in that the springing elements are

30 at least partly secured in such a manner that they can



5 renovably anchored to the sole (10), at least in the zones of the

encl osures (19) for the novable springing elenents, so that these

encl osur e§0(038)55amy be accessed for displacenent and adj estwmPnr/ogsher eof .
57. A shoe as clained in one or nore ¥f clainms 49 10 to 56, characterized
in that it has a heel (15) that causes the sole (10), and the shoe, to be
slanted. 58. A shoe as clainmed in one or nore of clains 49 to 57,
characterized in that the springing elenent/s nay be slanted particularly
in the heebezomvgdp)partiniariyf anetde tFrone- orhadht d1reekiPhy surface,

and nore partjcylar.l ve .t L.nGl jon as the sole (10). 59. A
shoe as cl %orré:d’s:{r?m&n%é (ﬁ%aen%lg}%fﬁ%%d&%f;l%tgd 58, characterized in that
the springing elseem /sho@0abavbaimddf far ente, qamoamilef | glappostPe

inclination, wth respect tgo the sole (10). .60. A shq ol i ncl udi ng two
super posed Hoay &by, cha&asgerarred TMdeftabt S ?ﬁ‘fgm ct 33? stfe (10),

char act gri zed, J LAt 2 RBRoPEA TGS &Y | BELAY @@NENAE ABadk Cimi R in one
or nore of clalns to 48 are provided between the two |ayers (9, 10). 61.

A shoe sol ecs<|af mebei enclesncéd, (1N arfmxt ckheeyovablaasPrRBIBAS or nore
springi ng | enents are disposed with 1he |ong Xi S..O0fie ' 30 the
| ongi t udi nzﬁ%?ﬂerrb i ot o%‘?ﬁe%%?%.em%?#ﬁi%%gggé? %%P%é/ 8%§§7EQ§2 62. A
shoe sol e &% i ppch ddindil @ 47 Gl t tthareast erized in that the

dprh AixtoEh

springing elenments are distributed evenly over the surfa&i of tQS sol e
(10) or are nor¥ coucehepanedcdpringfeiP ARGHREIPFPR a°F ef-a1ms

10 to 56, characterized in that it has a heel (15) that
causes the sole (10), and the shoe, to be slanted.
58. A shoe as claimed in one or more of claims 49
to 57, characterized in that the springing element/s
may be slanted, particularly in the heel zone (15),
15 with reference to the horizontal bearing surface, and
more particularly, have the same inclination as the
sole (10).
59. A shoe as claimed in one or more of claims 49
to 58, characterized in that the springing element/s
20 have a different, particularly opposite inclination,
with respect to the sole (10).
60. A shoe sole, including two superposed layers,
the so-called underfoot (9) and the actual sole (10),
characterized in that one or more springing elements as
25 claimed in one or more of claims 1 to 48 are provided
between the two layers (9, 10).
61. A shoe sole as claimed in claim 60,
characterized in that the one or more springing
elements are disposed with the longer axis oriented in

30 the longitudinal direction of the sole.



5 partial areas of the sole (10), depending on the way strains are
arranged over the surface of the sole (10), and/or in response to

parti cul awotoherzspeut i ¢ massage requirenents. 63. A shoe Por&Payosskai ned in
one or nore of 10 clains 60 to 62, claracterized in that the elenents are
nore or solely concentrated in the heel (15) and/or plantar zones. 64. A
shoe sole as clained in one or nore of <clains 60 to 63, characterized in
that the springing 15 elenents extend in a ljfted position relative to the
| ower | ayer (10)62f Bhehesl esolessant capipety dm ekpene 6Corandpbhding to

the resilience range reof . A e o Al BRdpdi one pL nore of

clains 60 tcglagf&(ﬁc]szréac er?éedgﬁﬁtt hz:?‘%t hﬂ%’?%ﬁg ggo %’P%rren?s are at

| east part |di gumbuiest | evarebe ssrery tisncdusfaes ¢f9ther sobee$$0y of the

sole. 66. A shoe sole as clained _in one of pore_of i s, 60 t?eQS,
y

cl
char act eri Z&® i Mfat CORESRFERRGAN T el TNERTE a?’es%‘?s?%aﬁ part

secured
in suchga maNNer, 5,108k JEeyegdnsBe"oMes), , Paeperytag! ¥ nehdewhgont - t o-
back direction, to custom ze the m cronassage action. 67. A shoe sole as

clai med i n sinmiors rre afrahgedsoddr t thessucharacedr kredsphet KaP) the
"t he. 2ondE WOt naRentraRIPEE  (Fo) PREFiTHE=Ro STItEY potPERRg oss2 33
nmovabl e spriédgiiengdep@ents, so that these enclosures (19) may be accessed
for displacenment and adjustnent thereof. 68. A shoe sole as clai ged in one
or nore of 63. A shoe sole as claimed in one or more ©
10 claims 60 to 62, characterized in that the elements are
more or solely concentrated in the heel (15) and/or
plantar =zones.
64. A shoe sole as claimed in one or more of
claims 60 to 63, characterized in that the springing
15 elements extend in a lifted position relative to the
lower layer (10) of the sole, essentially to an extent
corresponding to the resilience range thereof.
65. A shoe sole as claimed in one or more of
claims 60 to 64, characterized in that the springing
20 elements are at least partly provided in recessing
enclosures (19) or recesses of the sole.
66. A shoe sole as claimed in one or more of
claims 60 to 65, characterized in that the springing
elements are at least partly secured in such a manner
25 that they can be moved, particularly in the front-to-
back direction, to customize the micromassage action.
67. A shoe sole as claimed in one or more of
claims 60 to 66, characterized in that the underfoot
(9) is removably anchored to the actual sole (10), at

30 least in the zones of the enclosures (19) for the



5 clainms 60 to 67, characterized in that it has a heel (15) that causes
the sole (10), and the shoe, to be slanted. 69. A shoe sole as clained in
one or nMOWO 03015569 ai ns 60 to 68, characterized in that thecymromeisey 10
el enent/s may be slanted, particularl3 in the heel zone (15), wth
reference to the horizontal bearing surface, and nore particularly, have
the sane inclination as the sole (10). 70. A shoe sole as clai rred I n one
or nmore of 15 clains 60 to 69, characterized in that the s r|n

el ement /s FQVERIei FPELBALNID HISUSRET 1 v SGppbREte theRS | RRELOAT ﬁft h

respect to gy Sﬂag (ﬂ@) acblssAaSHd N0l RgpeheaRBhf UnfhegjagtRentd shoe
sol e and a shoe ol or partly as described, 20 |IIustrat ed and for the
pur poses sttdtegredier ei n
68. A shoe sole as claimed in one or more of
5 celaims 60 to 67, characterized in that it has a heel
(15) that causes the sole (10), and the shoe, to be
slanted.
69. A shoe sole as claimed in one or more of
claims 60 to 68, characterized in that the springing
10 element/s may be slanted, particularly in the heel zone
{(15), with reference to the horizontal bearing surface,
and more particularly, have the same inclination as the
sole (10).
70. A shoe sole as claimed in one or more of
15 claims 60 to 69, characterized in that the springing
element/s have a different, particularly opposite
inclination, with respect to the sole (10).
71. A springing element for shoe soles, a shoe
sole and a shoe, wholly or partly as described,

20 illustrated and for the purposes stated herein.



