WD 02/ 051273 PCT/ US01/ 49381 SHOE CONSTRUCTI ON RELATED APPLI CATI ONS Thi s
Application clains the benefit of U S. Provisional Application No.

60/ 304, 2500 of/0d1es on July 10, 2001 and U.S. Provisional Appliusai496s1 No.

60/ 258,184 5 filed on Decenber 22, 2000. The entire teachings of the above
applications are incorporated herein by reference. BACKGROUND Peopl e have
been wearing articles on their feet for protection for thousands of years.
In the twentieth century these articles, typically referred to as shoes,
have 10 i ncluded three basic conponents: a bottom which contacts the ground
and creates a barrier fromthe ground, an inner sole which contacts the
foot, and an upper portion which primarily retains the foot wthin the
shoe. The three conponents can vary and be integrated; for exanple, a flat
sandal wherein the bottomand the sole are forned together as one piece of
homogenous naterial and the uppergiE9ReiNSTRUCEIOR/RW Straps 15 to retain the
foot against the sole. In addition, shoes can have other special features
such as added support or protection. The protection feature can be, for
exanple, a layer of hardened material over the toe for protection in a
wor k envi ron ATERLAEPREATIEREN cl assified in nunerous different ways in
the latter half of . i et. r A i.f:] i system
consi sts of the th?%%Dﬁ%%ﬁ%g%fﬁéﬂmg%y%¥w§5%62§f?ghalgkﬁai%ﬁ%%%%gg', and
fashion. The §i/864,28RREDSYTuly DAL2001 260 WS IHrbGisidhalsAwsRatidby Noc60/Ly8, héxs

stiff | eather conponents which result in a stiff shoe that retains its
shape. TheSsefilsd@ndacerbes22, 2ARR bhe @miketeaghingy of thaakoveiapplicitiens oes wher e
the leather s _sof nd . rally has a wide last, track of a foot or

form 1In addiFF%W?H%%§MﬂEg%§%€%ﬁ?b?t shoe typically has foamas part of the
i nsol e under the foot. The Euro 25 Confort type shoes typically do not hold
their shape as in conventional shoes. The WD 02/051273 PCT/US01/ 49381 -2
third cat egor BAGKGRQUNI? fashi on shoe wherein the desired feature is the

lt ﬁgkf gl;t t he shoe %gprfe ileiu;[etblegn \():V%Qr(fllegr a'?rticr:l%ls & ﬁgeirtfgetcfg%r%{etctigrrl fgrr%ﬁouggna ¢ h of
of years. In the twentieth century these articles, typically referred to as shoes, have
10  included three basic components: a bottom which contacts the ground and creates a
barrier from the ground, an inner sole which contacts the foot, and an upper portion
which primarily retains the foot within the shoe. The three components can vary and
be integrated; for example, a flat sandal wherein the bottom and the sole are formed
together as one piece of homogenous material and the upper consists of a few straps
15  to retain the foot against the sole. In addition, shoes can have other special features
such as added support or protection. The protection feature can be, for example, a
layer of hardened material over the toe for protection in a work environment.
Shoes have been classified in numerous different ways in the latter half of
the twentieth century. One such classification system consists of the three categories
20 of conventional, Euro Comfort, and fashion. The first category, that of conventional
shoes, typically has stiff leather components which result in a stiff shoe that retains
its shape. The second category, that of Euro Comfort shoe, includes shoes where the
leather is soft and generally has a wide last, track of a foot or form. In addition, the
Euro Comfort shoe typically has foam as part of the insole under the foot. The Euro
25 Comfort type shoes typically do not hold their shape as in conventional shoes. The



SUMVARY This invention relates to a shoe that conforns and changes shape
to react to 5 changes in the foot that occur during the day. As a typical
per son nwe@sg2/031kB f oot changes shape in reaction to appl i rdrieec®ss1 For
exanple, as a person wal ks the heel of the foot hits the ground first and
as the person noves forward different portions of the foot interact with
the ground. The foot changes shape during wal king as the foot reacts to
changi ng | oading and resultant pressure. In addition, as the person noves
10 fromsitting to standi ng and back, the foot expands and contracts as the

foot i cadssland ) oadegr S, SRS REGATH A0WLR g, IMERI R Y oV des

confort and in a 0€é can be s oe 'as descri bed

bel ow.i n var i ¢iés vetiiaele @Biiesn RbGedbBVURRELt @k eEERuEBh of thatfoswor k al one or in
conbi nation to achieve confort and nore evenly distribute the 15 forces

and | essen the pressure on the foot. The shoe in various enbodi ments
conbi nes el e }8‘%? expand and recover as the foot changes shape, and
el enents havi s tailored to the different parts of the foot and the

uni que pressures DEigvenfion Aflatbd1@HshBa Hat coifofr@Pdiid MangaR sBxieabRédct for ces.
The shoe manages the transm ssion of ground reaction forces as the person

20 passes §hrchagiestihdhgyfvot theyedcar diringthk day A8 a tymeal persemthogesh die foehdi ng
and unl oadi ng , of tr}lle f oot Crsl‘ucktl as hgeﬁ\f ng to and f%om vari ous o?ti ors,
such as sitti WG BFFLIRE MIGAHYD AP 08 T UFEE™ G FolE &Y e e shisgl i ng
an expandabl e, Ot §Qt Bits theZR0@M f19F arddeds! RS S&s GRS SdsSoRlar® i fi@édt ortaitd o
stretchabl e upper. The zoned or tailored chassis 25 has a plurality of

zones Wi th vathgifeqs interest with dic graved. i Hhefoobchmge bepndyring walkingas éhetfoet
The. Shoe. - accBPtr RLTEEPRdeFAv A Bl BB SHAES dRGoRBREY Bale PARCREPRS ot | on
of the fogp. #bs \Asﬁﬁﬁgmt&mieg%d@&gvt%xo&fexf)ms 3h@BortR ! ds3hd oRisShoe t hat
is confortable i1 maintaining its shape and style. WO 02/ 051273
PCT/ US01/ 4938badedarithmldpaed.othefhachecating this iavendoppnsiides copdbdianém The
chassis is a gfcﬂt?c?n the shoe can be stylish.
The shoe as described below in various embodiments has several elements
that work alone or in combination to achieve comfort and more evenly distribute the
15 forces and lessen the pressure on the foot. The shoe in various embodiments
combines elements that expand and recover as the foot changes shape, and elements
having zones tailored to the different parts of the foot and the unique pressures
occurring at those parts in reaction to external forces.
The shoe manages the transmission of ground reaction forces as the person
20 passes through the gait cycle of walking or running and other loading and unloading
of the foot such as moving to and from various positions, such as sitting and
standing.
The shoe includes various elements including an expandable outsole, a zoned
or tailored chassis or orthotic, and a stretchable upper. The zoned or tailored chassis
25  has a plurality of zones with varying density of materials to more evenly distribute
the ground reaction force applied to the foot, and reduce resultant pressure.
The shoe, according to the invention, expands and contracts with the motion
of the foot. The expansion and recovery of the shoe results in a shoe that is

comfortable while maintaining its shape and style.



pressure systemfor providing a nore even pressure distribution than in
conventional shoes. The chassis has a plurality of zones. Each zone is
speci al | wadezoyyesd or tailored to manage the pressure onPChES@o9ssion of
the foot that overlies the zone. The 5 upper of the shoe has an expansion
mechani sm so that the upper expands and recovers with the foot to provide
a confortable fit. The invention relatgs to a shoe having a bottom

i ncl udi ng an expansi on mnechani smfor expanding the bottom |l aterally under
the netatarsals and the netatarsophal angeal joints. An upper is carried by

the bottom A Chas?iﬁébét?mﬁ@f{ﬂe%ﬂoe ﬁyexh]ﬁgf'&frh%&%%{s% nﬂlfégc?%%éelg% aztoﬂé’d foot.

I n an enbodi nent, e expansi on nechani's cr owned

shape such t hpdesdulesysteint fnphasdiag behdro Bvaurtate: dibeibelioh thas entdrdknti@gl on of
the bottom surface extends below a pair of side edges of the bottom surface
when the shothoes The cligstinherailyralitnelrongy Kb Zo8g BssPreEY Bersngd @ and

d d wh - hS | I '
expangi on mecRARTER Branves B st Bafte pAEIRASER e i Wy GTRARL YR Rbne | #he

plurality of aRRFbiheshod he DUkpinsssll BeanisitsdxBht BEuBEE ckpads RRET
defining a shoe volume, the bottomincluding a displacenment portion

general |y oveepyarnyithilee ot trprevide agaarferable g a portion of the shoe

vol une, the displ ment .20 rti.on capable o ef ormng and projecting
Ubrough the apert af BorgpriaBRiisat BRTER T fhe b oM A figRb e choe

vol une. | n anmeshatniRiHexpdiden ek 85EHA MatbRAN aRd ThOmetah@sddPiddane | ncl udes a
base portion and an expansi on portion, the base portion having at | east

one sl ot ext emgiatagsophelangeal jomts.oAgi uppdi in ghirigd by thenleotiving - Asbasstsagicamied

defi ni ng e expansion portiaon, the.25 expansion portion fornmed of a

nat eri al p|o§yﬁ§QPﬁ?%¥§¥u%§ﬁ iﬁﬁ?ﬁg the bottom In an enbodiment, the
upper has an expangj Gl ABHiHER! fRGkhHARA mEGHANES of tREERAM R¥LIdes a€xpandi ng

and contracting the upper as the foot nmoves. In an embodi ment, the
expansi on andcrowood ehape sedhthai thenbbisora hps @kothdre swetervilareiniarcerirgosgdn b€t ween

(v pieces of ealher oh. 2 seamr ol Lhe fLeX BLE et 8l 20, prpands
02/051273 PCT#J30dd #9384 unloaded state and the edges move outward and downward when
15 the shoe is in a loaded state.

In an embodiment, the expansion mechanism of the bottom includes an outer
sole having a plurality of apertures, the outer sole of the bottom and the upper
defining a shoe volume, the bottom including a displacement portion generally
overlying the outer sole and filling a portion of the shoe volume, the displacement

20 portion capable of deforming and projecting through the apertures of the sole portion
therein increasing the shoe volume.

In an embodiment, the expansion mechanism of the bottom includes a base
portion and an expansion portion, the base portion having at least one slot extending
generally longitudinally in the mid-foot region defining the expansion portion, the

25 expansion portion formed of a material allowing lateral expansion of the bottom.

In an embodiment, the upper has an expansion and contraction or recover
mechanism for expanding and contracting the upper as the foot moves. In an
embodiment, the expansion and recovery mechanism is a flexible material
interposed between two pieces of leather at a seam wherein the flexible material

30 expands and recovers back to the initial shape. In one embodiment, the expansion



-4 and recovery nechanismis an elastic onega seam i nterposed between two
pi eces of |eather at a seam wherein the onmega opens and cl oses. The

chassi s We@ozos1kBast three specially designed or tail oredP@DUES!/49681
managi ng the pressure on the portion of the foot that overlies the zone.
The three 5 zones are a heel zone underlying the heel of the foot, a
net at ar sal zone underlying at | east [Qp nmet at ar sophal angeal joints and the
fifth netatarsal, and a toe zone underlying the toes of the foot. In an
enbodi ment, the chassis has an additional specially designed or tailored

zone, an arch zone underlying the arch of the foot. The chassis in several
nbodi ment s | SRSEPR GeSHRTL ROVLAUSG PSR P38 PLCPoscdBeBr NS BIfBEs Shrne
chassis in addhhiof RImRehdah BRI ddbdcheakPilbe or have conponents that
are formed with the bottom while other ‘conponents are separate and

renovabl e from t heTheshasgf hosha ledsvthrecHpecielpdesigneid or talprst zmesifaro t he
bottomor upper in several enbodinents,. |n _an, enbodi nent, a waterproof,
br eat habl e | 1 Repagies s pressereon 1hneoronn et teifact tae Quatls? fregsre. HRSHEFaD! ¢
l'iner prevent g, water, fd-PRRagsiEMdn: Matdhofhe fd#t,%%etta%rélalﬁﬁonef Wfferlyinbfat

allows noisture to pass fromthe foot out of the shoe. In an enbodi nent,
t he wat er pr ooleast hinceattatdsophhliangaal frasts an@ 8@ fetpantidag ahdrdopzote r egi on and

a non-expandab) e bac art _regi on.. I n another enbqdi nent, the.expandabl e
wat er pr oof , bw%ﬂm&tﬁe {aenaf thedogto fa R amp ipteat. iy S%%ﬂ%% Wrégﬂl fore
part region. ] g]%;lqbd} j: h 1S I r, atop
| ayer, and an%)gflr%g%?tg é? e ?é\lgeggc% Z%Iief gr}]%ﬁggﬁlév%ﬂedr%ﬁﬁg(% %%gﬂlggglgrﬂgtﬁd the
top layer in the hEkdclmesiein sevdrahambodimentnesephiate amisendovalie filven theetst zone

has a plurality of fingers allow.ng for _flexure. In one enbodinent, the
expansi onlprec‘i’néh?%ﬁ%fﬂle@a%wltﬁﬁfﬁ nichp bg fysmed yth the Patierd &R pansi on
portion of a | ri i I J The
001 11ty (0 o irps ek tor Bl RS ELAG, Wife AL corn BRI Balate .
shoes for chiimdremowkiblb fighotderest bEde.shbél Diectasdiothiregisteredttbe¢hechamsi sr of t he
shoe includes a heel c]?uag. The heel cup extends upward fromthe renai nder
of the chassi4Pmebin ssyerabemBediEce heel of the

In an embodiment, a waterproof, breathable liner is carried in the shoe. The
15 waterproof, breathable liner prevents water from passing through the liner to the
foot, but allows moisture to pass from the foot out of the shoe. In an embodiment,
the waterproof, breathable liner has a 360° expandable fore part region and a
non-expandable back part region. In another embodiment, the expandable
waterproof, breathable liner is located in the upper portion of the fore part region.
20 In one embodiment, the chassis includes a base layer, a top layer, and an
insert. The insert extends between the base layer and the top layer in the heel zone
and an arch zone. The insert in the arch zone has a plurality of fingers allowing for
flexure.
In one embodiment, the expansion mechanism of the bottom of the shoe
25 includes an expansion portion of a second material for expanding the shoe
longitudinally. The ability to expand the shoe in the longitudinal direction can be
used in shoes for children with growing feet.
In one embodiment, the chassis of the shoe includes a heel cup. The heel cup
extends upward from the remainder of the chassis for surrounding the heel of the

30 foot. The heel cup is separate from the upper and the bottom.



30 foot. The heel cup is separate fromthe upper and the bottom WO

02/ 051273 PCT/ US01/49381 -5 The chassis in one enbodinent is |inked or

regi st er o vwoi1kB upper of the shoe. The |inking of the POBREFSIIHBR t he
upper prevents the chassis fromnoving in the fore and aft direction
relative to the upper and the rest of the shoe. By registering the chassis
to the upper, the foot does not rub relative to the upper as the 5 foot
noves with the chassis. A foot is dynamc in shape and the foot's shape
changes as the foot is |oaded and unloaded. The shoe according to the

invention has a botio artion, chassi.s.. nd an u [ .portion.that

allows for the mvtﬁ@%ﬁgﬁf 111??5%616% TRPREHS Hnlf%e?rg?%%te{)eﬁéo Etgerﬁpé}?’{ of e bottom
portion expangdgeantic GaRinpaEkS dMAsSEWahelp RIFRRIAR MhS ki frdh BEAARS On
joints and or a crowned Shape. The chassis spreads the force on the foot
over a gr eat ethedoreant hfrditehgon sepitivalto therpeel amddhegspof the shachddsef or e
reduci ng the pressur nd .l i kewi se expands, i n shape .becau of a curve of
the chassis i]f‘?glsgemitﬁ%?}faﬁﬁs\tlﬁ&‘ﬁu?ﬂ%r’ %&?%ﬂoesrﬂ%t rﬁgb@?twﬁoﬁ%ﬁeo‘l’?p&ﬁsa s and
contracts 8s fRembee! witheshassidie conbi nation of the structure and features

of the bottom portion, the 15 chassis, and the upper portion allows for a
conf ortabl e suppor Aifset isldgearticat sizdps and tivi fovesstapé asdngenadihe foaw okloaddte

present invention_ is_ al djrected.to footwear for accepting a foot. having
a heel, arch, a%%?%ega&g‘? S_(Pf‘oac%‘géﬂg il m%‘%tW@ehaS?‘%@Ftﬁ’g'é? 2"k GWPPor t i on
having an - expafsl QihoFBGRBRIGNNIONs BRANdbientiSr iRBh: WAkl sHoaLer al |y
underlying the 2 tatarsals. In preferred enbodi nents, the | ower portion
i ncl udes a botdmiorth afhertgttolopgtion ekpaatid yndeooneacs nseyembe@bodihients vatle

configured to expand laterally when the bottomflexes. The grogves can
have | ongilfudfansign isiptsgad ﬁgagqu\éméﬁh@evﬂfflewh%@ SPEEAGH e IBisE B O The

bottom may ha f %&qlf'- t ; f the
bottom surf acée{ gtgg‘%ag I y&e@g%%%w Pléél t@%’? tiodam ?glﬁfjﬁ%gée%% 1%%\% I gn is
further direcphessui®aral hedwisdephnéxipahaiatchsoiofieanrveiof tivhilaksid Ime f oot wear

has a bottom for accepti n%ha foot having a heel, arch,
combination with the bottom. The upper portion expands and contracts as the foot

moves. The combination of the structure and features of the bottom portion, the
15 chassis, and the upper portion allows for a
comfortable supportive shoe that also achieves a fashionable look.

The present invention is also directed to footwear for accepting a foot having
a heel, arch, metatarsals, and toes. The footwear includes a lower portion having an
expansion mechanism for expanding the lower portion laterally underlying the

20 metatarsals.

In preferred embodiments, the lower portion includes a bottom having
longitudinally extending grooves which are configured to expand laterally when the
bottom flexes. The grooves can have longitudinally extending sidewalls which are
angled outwardly. The bottom may have a crowned bottom surface, wherein

25 flattening of the bottom surface laterally expands the bottom.

The present invention is further directed to a method of expanding footwear
in which the footwear has a bottom for accepting a foot having a heel, arch,
metatarsals, and toes. The foot is allowed to expand. The bottom is then expanded
laterally underlying the metatarsals with an expansion mechanism by exertion of

30 forces by the expanding foot.



netatarsals, and toes. The foot is allowed to expand. The bottomis then
expanded laterally underlying the netatarsals with an expansi on nechani sm
by exert ivomonb51280 forces by the expandi ng foot. WO 02/ 05RCT/BS01/49381

PCT/ US01/ 49381 -6 BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoi ng and

ot her objects, features, and advantages of the invention wl| be apparent
fromthe follow ng nore particul ar des_&ri ption of preferred enbodinents of
the invention, as illustrated in the acconpanying drawings in which 5 |ike
reference characters refer to the sane parts throughout the different

views. The i i cal e, enphasis instead being

pl aced upon dﬁﬁﬁﬁﬁiﬂﬁsgmr&%ﬁﬁﬁﬁ%ﬁ(é?@?he invention. FIG 1is atop
medi al si de perspeghd ¥ReadifaRf other dbits, RAbREs, bAPhdvantaes ohb Snvdniigf t om
view of a right human foot; 10 FIG isS a top nedial sSide perspective view

of a left showilbhbeapmieny fiom thisdollawing ntarepartifl@ desgripteonsofipredfarred mi | ar to

FIG 3 with the t ortion broken a otated so the i.nner portion
s seen. The titedieRGoruiiniRRor i mAl waeaeannne depeEn T,
cross- sect 50ngke MY Qi chhfeictA8 1P 9 fh'e%QmQEal@_ frorfbhoutie fifferen? viewsa TR T OM
view of a bottom of a shoe according to the invention; FIG 6Ais a
sectional vi edvawingshaee haottiteoessarily tidn scabd) emphaeinstabdbegng hlacéd wwn 6A- 6A of

FIG 5; FIG ©B is.a sectianal yiew of the bottom of the shoe taken al ong
the |ine 6B BEsEtingtae pEnciplss pf the IBWALPL an enl arged vi ew of one of the

g i
t he bottom of the Elae ikakettoml vaey of heighi Inenantibe§D of FIG 5; 25 FIG 6E is
a sectl Onall{) view Olleé.hfis 2%5 r%rgdi%{ siElQ gergge%telvé \e}ilé\e;vnofalil l(e)ipt %héehgcclorid?r% t%l%}_le
invention;
FIG. 4A is a view similar to FIG. 3 with the top portion broken away and
rotated so the inner portion is seen. The chassis of the toe portion is exploded out;
FIG. 4B is a cross-sectional view of the toe portion of FIG. 4A;
15 FIG. 5 is a bottom view of a bottom of a shoe according to the invention;
FIG. 6A is a sectional view of the bottom of the shoe taken along the line
6A-6A of FIG. 5;
FIG. 6B is a sectional view of the bottom of the shoe taken along the line 6B-
6B of FIG. 5;
20 FIG. 6Bl is an enlarged view of one of the lips shown in FIG. 6B;
FIG. 6C is a sectional view of the bottom of the shoe taken along the line 6C-
6C of FIG. 5;
FIG. 6D is a sectional view of the bottom of the shoe taken along the line
6D-6D of FIG. 5;
25 FIG. 6E is a sectional view of the bottom of the shoe taken along the line 6E-
6E of FIG. 5;
FIG. 7A is a sectional view of the bottom of the shoe taken along the line
7TA-7A of FIG. 5;
FIG. 7B is a sectional view of the bottom of the shoe taken along the line 7B-

30 7B ofFIG. 5;



6E of FIG 5; FIG 7A is a sectional view of the bottom of the shoe taken
along the line 7A-7A of FIG 5; FIG 7B is a sectional view of the bottom
of the sivweotrekers along the line 7B- 30 7B of FIG 5; WO PeI/@S1129381

PCT/ US01/ 49381 -7 FIG 8Ais a top view of a chassis of a shoe; FIG 8B
is a bottomview of a chassis of a shoe; FIG 9A is a sectional view of the
chassis of the shoe taken along the line 9A-9A of FIG 8B, 5 FIG 9B is a
sectional view of the chassis of the shoe taken along the |ine 9B- 9B of
FIG 8B; FIG 9Cis a sectional vi ew of the chassi s of the shoe taken al ong

the Iine 9C 9C of % BBt Fl G IS Sec Lheon view of the chassis of

t he shoe taken al ﬁ@ e ﬂ%wefloo h@ﬁl%? HE™ 8B; FIG 9E is a sectional
view of the chassipi®fsH 36 tRhies Vidkena 3hasd drhgnhdd;ne 9E- 9E of FIG 8B; FIG
9F is a sectional view of the chassis of the shoe taken along the |ine 9F-

OF of FIG 8B; 15 FFIG. %Gsiassectimetvicwndithaghassindf thh sharhtakei alond thelimeshoe
t aken al ong t$]1§‘|9| [ nﬁ@ 9G of FIG8B;, FIG 10A is a lateral side view of
t he chassi s; é s a nedial side view of the chassis; FIG 11Ais a

sectional yiew shopWMYEAR 1&b&RInLLvieNRISERNs SAnELRe hild, él§ng9¢h§ ¢k ogoal
view of the elastic onega seamin a stretched position; FIG is a
sectional vi e ohBiw.rfd;a pi ece of a goring connecting t he Si de t o the
upper portion of tPleG. %%Dies'\ r.':1;seci:ior1al view of the chassis of the shoe taken along the line 9C-
9C of FIG. 8B;
FIG. 9D is a sectional view of the chassis of the shoe taken along the line
10 9D-9D of FIG. 8B;
FIG. 9E is a sectional view of the chassis of the shoe taken along the line 9E-
9E of FIG 8B;
FIG. 9F is a sectional view of the chassis of the shoe taken along the line 9F-
9F of FIG &B;
15 FIG. 9G is a sectional view of the chassis of the shoe taken along the line
9G-9G of FIG 8B;
FIG. 10A is a lateral side view of the chassis;
FIG. 10B is a medial side view of the chassis;
FIG. 11A is a sectional view showing an elastic omega seam;
20 FIG. 11B is a sectional view of the elastic omega seam in a stretched
position;
FIG. 12A is a sectional view showing a piece of a goring connecting the side
to the upper portion of the upper;
FIG. 12B is a sectional view showing the goring of FIG. 12A in a stretched
25 position;
FIG. 13A is a side view of the waterproof, breathable membrane on the last
prior to the taping;
FIG. 13B is a side view of a waterproof, breathable membrane on a last;
FIG. 13C is a bottom view of the waterproof, breathable membrane with a

30 gasket on the last;



FIG 12B is a sectional view showi ng the goring of FIG 12A in a stretched
25 position; FIG 13A is a side view of the waterproof, breathable nenbrane
on the | as0d02/p¥1er to the taping; FIG 13B is a side vi ewof/usomassar pr oof ,
breat habl e nenbrane on a last; FIG 13Cis a bottomview of the

wat er proof , breat habl e nmenbrane with a 30 gasket on the |ast; WO 02/051273
PCT/ US01/ 49381 -8 FIG 13D is a bottog side perspective view of the

wat er proof, breathable nenbrane on thé last; FIG 13E is a front |ateral
perspective view of an alternative construction of a waterproof,

br eat habl e nenbran G 14A is.,an alternativ onstructipn of

wat er proof , breat hg{ﬁg3ﬂfém0§ﬂgl S1g4 EﬁrSWﬁEV‘? ‘éleYthgt étreﬁ?r‘é}%ff greﬂﬁ?’ﬂglt%habl e
menbr ane of Fh@mbiAR dntet wdi-ng the gasket; FIG 14C is an alternative
construction of a waterproof, breathable 10 nenbrane; FIG 14D is the

wat er pr oof , br eat hBHE. dBﬁTﬂsblfmméla(bdra]Fpe@pem\@ wiew lof an Alitthatiamketiyctibh@f a14E

is a bottom vi ew of gﬁg aIt Lﬁ{]atlve construction of a waterproof,
br eat habl e meBEEHROLPTSIEPEPRRraPEst construction; 15 FIG 14F is a

sectional ¥iew takefsalng ah%ﬁeh'aﬂ@éc&é&uétﬁﬁ d¥fa \Edtgipréﬁ%reatﬁé@e 15Ais a

top view of an alternative chassis; GS. 15B-15F are schematic sectional
vi ews of the olabsing; of FIG 15A for five alternative enbodi nents; FIG

RS NECR AR RTREANES ey MR SRR M
shoe of FIG é&ﬁét;
FIG. 14C is an alternative construction of a waterproof, breathable
10 membrane;
FIG. 14D is the waterproof, breathable membrane of FIG. 14C with a full
gasket;
FIG. 14E is a bottom view of an alternative construction of a waterproof,
breathable membrane with a string lost construction;
15 FIG. 14F is a sectional view taken along the lines 14F-14F of FIG. 14E;
FIG. 15A is a top view of an alternative chassis;
FIGS. 15B-15F are schematic sectional views of the chassis of FIG. 15A for
five alternative embodiments;
FIG. 16A is a top view of an alternative embodiment of a chassis of a shoe;
20 FIG. 16B is a bottom view of the alternative embodiment of a chassis of a
shoe of FIG. 16A;
FIG. 17A is a sectional view of the chassis of the shoe taken along the line
17A-17A of FIG. 16B;
FIG. 17B is a sectional view of the chassis of the shoe taken along the line
25 17B-17B of FIG. 16B;
FIG. 18A is a sectional view of the chassis of the shoe taken along the line
18A-18A of FIG. 16B;
FIG. 18B is a sectional view of the chassis of the shoe taken along the line
18B-18B of FIG. 16B;
30 FIG. 18C is a sectional view of the chassis of the shoe taken along the line



FIG 17A is a sectional view of the chassis of the shoe taken along the
line 17A-17A of FIG 16B; FIG 17B is a sectional view of the chassis of

t he shoe wakzosiatsong the line 25 17B-17B of FIG 16B; FIBT/U8MA/49381a
sectional view of the chassis of the shoe taken along the Iine 18A-18A of
FIG 16B; FIG 18B is a sectional view of the chassis of the shoe taken
along the line 18B-18B of FIG 16B; 36. FIG 18C is a sectional view of the
chassis of the shoe taken along the |ine WD 02/051273 PCT/ US01/ 49381 -9-
18C-18C of FIG 16B; FIG 18D is a sectional view of the chassis of the
shoe t aken al ﬁg@-l%ﬁeoﬂ iihe1ga-80- 18D of FIG 16B; FIG 18E is a sectional
view of the chassi's 0 he shoe taken along the line 5 18E-18E of FIG

16B; FI G 18F is aFReCISIORalsewticiivl elewt dTfehsilasss sf 0k shoetakfioglohgieninal ong
the line 18F-18F of FIG 16B; FIG 18Gis a sectional view of the chassis

of the shoe t&Kar8RI SIS AEBIine 18G 18G of FIG 16B; 10 FIG 19A is a

| ateral side view t . I S.q.:Fl OB | | al, side vi . t he
chassis; FIG 19C ?st'aﬂ% 1(%21%2(2%0 P%\ng%é iﬂgeev&%g%ﬁ%gfstﬁggﬁ% t?%ént aﬁ%ngctﬁggglgs

| i nked to shel1gERHIBBILf FIGA6BLOD is a side view of an alternative shoe with
an alternative linking 15 nmechani sm between the chassis and the upper;

FIG 19E is a rear FliGelWFos asprtiogpldewiof heghassirnt the ehoetalren dongihefinar ged
2l tornat ve STOSTFBEERARR < 2 hottom view of the Shoe of FI1G. 20
FIG. 18G is a sectional view of the chassis of the shoe taken along the line
18G-18G of FIG. 16B;
10 FIG. 19A is a lateral side view of the chassis;
FIG. 19B is a medial side view of the chassis;
FIG. 19C is a side sectional view of a shoe with the chassis linked to the
upper;
FIG. 19D is a side view of an alternative shoe with an alternative linking
15 mechanism between the chassis and the upper;
FIG. 19E is a rear view of the shoe of FIG. 19D;
FIG. 19F is an enlarged view of a linking mechanism;
FIG. 20 is a front side view of an alternative shoe;
FIG. 21A is a bottom view of the shoe of FIG. 20;
20 FIG. 21B is a top view of the bottom of the shoe;
FIG. 22A is a sectional view of the bottom of the shoe taken along the line
22A-22A of FIGS. 21A and 21B;
FIG. 22B is a sectional view of the bottom of the shoe taken along the line
22B-22B of FIGS. 21A and 21B;
25 FIG. 22B1 is a sectional view of the shoe including the upper and the chassis
taken along the line 22B-22B,;
FIG.22Cisa sectionai view of the bottom of the shoe .taken along the line
22C-22C of FIGS. 21A and 21B;
FIG. 22D is a sectional view of the bottom of the shoe taken along the line
30 22D-22D of FIGS. 21A and 21B;



20 FIG 21Bis a top view of the bottomof the shoe; FIG 22Ais a
sectional view of the bottom of the shoe taken along the line 22A-22A of
FIGS. 2l1AvanzoxaiB;, FIG 22B is a sectional view of the bor¢Dwsaf49881e shoe
taken along the line 22B-22B of FIGS. 21A and 21B; 25 FIG 22Bl1 is a
sectional view of the shoe including the upper and the chassis taken al ong
the line 22B-22B, FIG 22Cis a sectigpal view of the bottomof the shoe
taken along the line 22C- 22C of FIGS." 21A and 21B; FIG 22D is a sectional
view of the bottom of the shoe taken along the Iine 30 22D 22D of FIGS.
21A and 21B; WO 02 PCT/ US01/,49381
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-1Q FIG  22D1 .i | d vi
of one of the lips 15 2Rf argf%ﬁ}e“ﬁ?f@neéglq 1ps 5 gg@ﬂ#%ﬁ@.&?ﬁ}eﬁ g? t\é;ew
bot t om of the shoepf@aken jghaagichleibl Be theddon s tRE sﬁe@ﬁ{en?ai&agagelnaé& FI G

23A is a nedial side view of the bottomof FIGS. 21A and 21B; FIG 23B

is a lateral 22HB2HicEWI@S. 2ldearkidifhom FIG 24A is a bottomview of an

al ternative enbodi t..of. a bottom of. a _.shqge; FI B,js a Vi ew of
the bottom of the %@3&1%%“@ 18] 3 ,exgqv&tof%%oﬁgmao%géééi %hglan‘%/# of the
bottom of &he shoeFf@_Igg@iglaqﬁgra;gge?jeg,eoftﬂ@b&%QSA of FIG 24A; FIG 25B
is a sectional view of the bottom of the shoe taken along the line 25B-25B
of FIG 24A; FI G PBE %43 ia adettbinonaw of ke atterhativeenthodiment of abhdomhde t aken

along the line 25C25C of FIG 24; 15 FIG 26 is a front sectional view of
a shoe with aff\%lternative bottom construction; FIG 27A is a front

sectional view of fghO® Wtk ARAIJIhe RitheRE A LBoLPHHTRITDAA;
FIG. 25A is a sectional view of the bottom of the shoe taken along the line
10 25A-25A of FIG. 24A,
FIG. 25B is a sectional view of the bottom of the shoe taken along the line
25B-25B of FIG. 24A;
FIG. 25C is a sectional view of the bottom of the shoe taken along the line
25C-25C of FIG. 24;
15 FIG. 26 is a front sectional view of a shoe with an alternative bottom
construction;
FIG. 27A is a front sectional view of a shoe with another alternative bottom
construction; and
FIG. 27B is a top view of a front portion of the bottom of the shoe of FIG.
20 27A ‘

DETAILED DESCRIPTION OF THE INVENTION
A foot 40 is shown in FIGS. 1 and 2. The foot 40 has several key and
distinct regions going from an ankle 42 to the tip of a toe 44. These regions of the
foot 40 include a heel 46, an arch 48 on the medial side of the foot 40, and the toes
25 44, In addition, as best seen, FIG. 2, the foot 40 has five metatarsals 50, the portion
of the foot 40, more particularly the bone of the foot 40, that extend rearward from
each of the respective metatarsophalangeal (MP) joints 52 to the anterior portion of

the tarsus 54 formed by the distal aspect of the cuneiforms and cuboid.



construction; and FIG 27Bis a top view of a front portion of the bottom
of the shoe of FIG 20 27A DETAI LED DESCRI PTI ON OF THE | NVENTI ON A foot 40
is shommwaot®s3 1 and 2. The foot 40 has several key anBCT/@s&498%1t
regions going froman ankle 42 to the tip of a toe 44. These regions of the
foot 40 include a heel 46, an arch 48 on the nedial side of the foot 40,
and the toes 25 44. In addition, as bgst seen, FIG 2, the foot 40 has five
net at arsal s 50, the portion of the foot 40, nore particularly the bone of
the foot 40, that extend rearward from each of the respective

net at ar sophal joints 52 to th t er,i . i .of he t
54 formma by ¢ v ot 4b Bt Repanesivnud Ao e e BRLbhENB 03 og15v3
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have different characteristics. The heel 46 is predom nantly a boney area,
whi | e the ar chred@nirentlpceveniivetmshy Tontoes44 ineconirgsiipee mphebritte gndineg

contrast are re brittl d need ., to have space. t.0,be abl e to spread
apart and noyg’q}aﬁeaf’a(feﬁ%g%?l@&to SRyt e H@ﬁmvﬁgogldtt@#ﬁlﬁf%rﬁ Y Vﬁgﬁé\%e
ground reasti QR {OLELRAE dbEhd R8I ohaBiccPERPEY I Sulthit fr@RYRNT I onal shoes,

| oadi ng of the werght of The body through the foot 40" is typically at the
heel 46 and the fi hstonamatidnakbstoes,ltndisz pichawsigh of thhdotipdirough thefootie

test | oadjng., first j pi.nt. 52 d
doncentr at  onedibica Bagthighec o6 pd s frdcag e bl MISETTh a2 RAPEBAS AR 1 oot
i's dynamc an@g??é%&é}s@%ﬁﬁlgfs R38R &irst QB NARES PastREsdcBRd oledREScoaRshiaRbRBAS. The

shape of the en an-average person Is standing is different than
t hat of the shagingoot when a person is sitting and applying no weight to

the foot. The foot_40 of an average hu dult in the t at grsal region
can expandQup to SItr’ﬁ’FqCPﬁﬁ"é]r@atftﬁ%ﬁl?aQeggg’L"?fﬁﬁt 155@%@@@“@5%5%%5 %Bfidi ng
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according to pdreod iBsemtingris diffegent than that of the same foot when a person is sitting and
applying no weight to the foot. The foot 40 of an average human adult in the
metatarsal region can expand up to 5 millimeters from a resting position to a
15 standing position. This expansion of 3 to 5 millimeter relates to a typical half (/2) a
shoe size in width.

FIG. 3 is a perspective view of a shoe 30 according to the invention. The
shoe 30 is shown from a top medial side view. The shoe 30 has three main
components, a bottom 32, an upper 34, and a chassis 36 as seen in FIG. 4A. The

20 upper 34 consists predominantly of leather and in the embodiment shown has a
tongue 62 and a pair of eyelet tabs 64 each with a plurality of eyelets 66 for
receiving a shoelace. The upper 34 is secured to the bottom 32. In the embodiment
shown, the upper 34 is secured to the bottom 32 with at least one line of stitching 70.
The stitching 70 extends through the upper 34 and a portion of the bottom 32 and is

25 referred to as the welt 72 as seen in FIG. 4B.

FIG. 4A is a perspective view of the shoe 30 of FIG. 3 with the toe portion of
the shoe 30 broken away and rotated in order to see the interior. The chassis 36 is
seen carried on top of the bottom 32 and encircled by the upper 34.

As explained in greater detail below, the chassis 36 in this embodiment, as

30 seenin FIGS. 4A and 4B, has a series of layers including at least a base layer 76 and



shoe 30 is shown froma top nedial side view The shoe 30 has three main
conponents, a bottom 32, an upper 34, and a chassis 36 as seen in FIG 4A
The 20 uppen2/@42m0nsi sts predom nantly of |eather and in paEUsoiodsiTENt
shown has a tongue 62 and a pair of eyelet tabs 64 each with a plurality
of eyelets 66 for receiving a shoelace. The upper 34 is secured to the
bottom 32. In the enbodi nent shown, gﬂg upper 34 is secured to the bottom
32 with at least one line of stitching 70. The stitching 70 extends

t hrough the upper 34 and a portion of the bottom32 and is 25 referred to

as the welt 72 as n i | .2 Fl 44 | : Y } f the
shoe 30 of FI %Eg%pe\?ﬁirﬁr %(ﬂeﬁ?%%hag%? tg {5:(1)8%68 Ilﬁ)etd ﬁ”&ﬁ’é’ﬁg’@ﬁggs?’éétéﬁgx‘gg%@‘and
rotated in orggg. to see the interior. The chassis 36 is seen carried on
top of the bottom 32 and encircled by the upper 34. As explained in greater

detai | bel ow, the Thaurpes 34én¢lndesisinsingipebporienSo that is typicalbefpringd pf GS. 4A

and 4B, has a, sgri f rs..incl.udin | east base er 76 WO
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descri bed bel gyp¥iiduppes BLCH the elb&BmeBLshow OB elft@sieRROiticrBE dophitdes a

principal portion 86 that is typically forned of ~ | eather. Portions of the
princi pal porpieehof8eatherSq banhibumns dpet ofi thtruppend te an uppar gect®ndBaye t he

upper 34. In the e ifent shown, an ansi on port i 8 connects a piece
oF P eat her | B6tERREY o ne fraanabedon E s st Bl o T SRRBRLcct bn o9
of the uppery@fon §§%11@%|@a{bs§he@td)&£ptah@ AnBRcbPerab&RdBges tenvdnon s The

expansion portion 88 allows the shoe to expand and recover according to
t he i nvent i onexpdainekpélawrinduding ovlated ¢d Bihl A ehdi 88 Troaddit@s), thelyppandt 1 | B.

In additiqn, the upper.34 as. an inner lining 94. The inner |ining 94
nas at | ead GepBoRaireRat LR RE AR el biodet Ul 1 ORI ng 1o
FIG 4B, the pgtbRWE32 of the shoe 30 has a base or outer sole 100 and an

inner liner 102. The base 100 has a first material portion 104 with a
series of slots orStlocfeemngtoFIGHES, the botfdrh B2 df thietshoa 36 baombasawt entenl

819 ' ;ino 2| 22»[8 6né'pie I180 gr?d aennPn%gri lrirr?err]tl 02.t lAllﬁe: {):itsresltOO rﬂgg grﬁirsat lmeﬁc)grgatl ipgrr’gio%qz(lﬂiv&%ﬂf ao rmed
series of slots or grooves 106 that are filled with a second material portion 108.

15 In an embodiment, the first material portion 104 is formed of an elastomer
material such as rubber, thermoplastic rubber (T.P.R.), or thermoplastic urethane
(TPU). The second material portion 108 is formed of a compatible or identical
elastomer of a lower durometer or specific gravity such as Huntsman Avalon 65 AE
TPU. The first material portion 104 and the second material portion 108 are molded

20 together during the manufacturing process, such as a dual component injection
molding or co-extrusion process.

The second material portion 108 has a “u”-shaped channel 110 that extends
longitudinally to allow expansion. The inner liner 102 of the bottom 32 forms a
platform for the chassis 36. The inner liner 102 has a pair of slots 112 that extend

25 longitudinally in the shoe 30 and overlie the “u”-shaped channel 110 in the second
material portion 108 of the base 100 of the bottom 32. The chassis 36, as described
below in further detail, has a sturdy base layer 76; the prirriary purpose of the inner
liner 102 of the bottom 32 is to give a finished look. The inner layer 102 in an

embodiment is a pressed fiber board or a non-woven board. The pressed fiber board



material such as rubber, thernoplastic rubber (T.P.R ), or thernoplastic
urethane (TPU). The second nmaterial portion 108 is forned of a conpatible
or identiwab2/osabzmst omer of a | ower duroneter or specific BCBRUSe49381ch as
Hunt sman Aval on 65 AE TPU. The first material portion 104 and the second
material portion 108 are nol ded 20 together during the manufacturing
process, such as a dual conponent injgagtion nolding or co-extrusion
process. The second naterial portion 108 has a "u"-shaped channel 110 that
extends longitudinally to all ow expansion. The inner |iner 102 of the

bottom 32 for - plabt qﬁﬁﬁ i r.4.ner S a
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the "u"-shapegameh@Baigticl 305" vy Bhgesgeond material portion 108 of the base
100 of the bottom 32. The chassis 36, as described belowin further

detail, has a sturBgfepirsiolded, amttonheicprafieg YaspdPPestedptions2 fithe | i ner
102 of the bogtom,3za | m}glc% e'reviﬁgegnrtfg'n% 55, A p@ogﬂgsﬁq%@‘éﬁ id02 in an

enbodi ment i s a presse or a non-wWoven ressed fi ber

board WO 08/ OfptAéd oPft/fdSiGA4t49aA HbrtionliD4 HAREIg the paif ol@doeabriPtdTervIf act ur ed
frommaterial marketed and sold under the trade nanme "Bonstich 305" by

Bont ex, |nc. Redsegréavgs 1¢p Sitend generpllydensimdinaBwirothe forefass ged madfoelf t he
bottom 32 of the shge.30 acgprding to invention is _shown. The se 100
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pair of grooves eRpardldporfiélf whid&§andy 108 HeGh&X4seNbredBRB iRddpYied to
longitudinally in the forefoot and m df oot regions of the bottom 32. The

grooves 106 riedpttemtd?e second material portion 108, the expansion

portion, i ch expands to .w den thée sh s nore.for LS | i to the
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through material selection and geometry. For example, children’s shoes could be
15 designed to expand less and with a different force level needed to cause expansion.
Referring to FIGS. 6A-6E, cross sectional views of the bottom 32 of the shoe
30 are shown. FIG. 6A shows a section near the tip of the shoe 30. The base 100 of
the bottom 32 has the first material portion 104 extending from the medial side or
edge to the lateral side or edge. At each of the edges of the bottom 32, alip 116
20 projects upward which forms the welt 72 with the upper 34 as seen in FIG. 4B. In
the embodiment shown, the lip is formed of the same material as the second material
portion 108. The inner liner 102 is shown overlying the base 100 of the bottom 32 of
the shoe 30.
FIGS. 6B-6D each show a section of the bottom 32 of the shoe 30 through
25 theregion that has an expansion portion. The base 100 has the first material portion
104 with the pair of grooves 106. The grooves 106 extend generally in a
longitudinal direction as shown in FIG. 5 and receive the second material portion
108, the expansion portion. Besides the second material portion 108 being more
flexible and having a lower durometer than the first material portion 104, the second

30 material portion 108 has a geometry to facilitate expansion. The second material



15 designed to expand less and with a different force | evel needed to cause
expansion. Referring to FIGS. 6A-6E, cross sectional views of the bottom
32 of thav@hpes1280 are shown. FIG 6A shows a section neaPCT/H8049p8iof t he
shoe 30. The base 100 of the bottom 32 has the first material portion 104
extending fromthe nedial side or edge to the lateral side or edge. At
each of the edges of the bottom 32, a4ip 116 20 projects upward which
forms the welt 72 with the upper 34 as seen in FIG 4B. In the enbodi nent
shown, the lip is formed of the sane material as the second materi al

portion 108. i & f the
bottom 32 of (%}ﬁc’ﬁﬁ' f%%‘iﬁ @20%% @%?‘3%3%\6?{] I Shggsééeg |1J§§ gf g’I{l)ag)e&bot tom 32
of the shoe 3&1ahhéqug|’i;vh1815catﬂlﬂatfeﬁgd)@moxf/laﬂfp&anb@ﬁ, an expansi on portion. The
base 100 has the first material portion 104 with the Eair of grooves 106.

The grooves 106 exT%umg@h@rém&ysslwwa ovedigs thebasall 04 py detod aftbn i n
FIG 5 and reg e| \é@ %E?%??%FTH@ r| aggﬁ)ggstéagt 11%0&@{&@& %Xﬁ)gfléll @ portion.
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portion 108 has a geonetry to facilitate expansion. The second material WO
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overlying each of the "u" haped channels 110 on the base 100 to all ow
the edges of tlrlrr@r%rcﬁeﬁewmnefomlﬂ@w@t72mteueealpmet1sa§10mrvéthmhmlh_®@ sepands.
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6B 1, it i s rEEBEHIFG AP A SERoRELh IS, 2R HEh e iniayied b shotd’ T S

another arrangement of securing the upper 34 to the bottom 32. In addition, other

15  methods of attachment include sewing the upper to the bottom in a portion that is
underlying the chassis 36. In addition to sewing, other methods of attachment
include gluing the upper 34 to the bottom 32 of the shoe 30 or the molhing of the
bottom 32 to the upper 34 of the shoe 30.

FIG. 6E shows a section in the heel region of the bottom 32 of the shoe 30.

20  As will become clearer below, it is not desirable in this embodiment to have the heel
region of the bottom 32 expand. The heel of the foot is retained to maximize the
natural cushioning ability of the heel by keeping the fat pads under the heel bone for
cushioning. While the base 100 has both the first material portion 104 and the-
second material portion 108, the second material portion 108 is not designed to

25 expand in this zone. In contrast to what is shown in FIGS. 6B-6D, the second
material portion 108 has a thick cross-section and not the geometry to flatten therein
allowing expansion. The longitudinally extending sidewalls of the grooves 106 can
be formed at a downward outwardly directed angle that is sufficient to cause lateral
widening or spreading of the grooves 106 and bottom 32 when the toe portion of the

30 bottom 32 is bent or flexed upwardly during walking or running. The grooves 106



secure the upper 34 to the bottom 32. FIG 22B1, which is discussed bel ow,
shows anot her arrangenent of securing the upper 34 to the bottom 32. In
addi ti onwobhes12B5 net hods of attachnent include sew ng thReT/wppe3tio t he
bottomin a portion that is underlying the chassis 36. In addition to

sew ng, other nethods of attachment include gluing the upper 34 to the
bottom 32 of the shoe 30 or the nolding of the bottom 32 to the upper 34
of the shoe 30. FIG 6E shows a section in the heel region of the bottom 32
of the shoe 30. 20 As will becone clearer below, it is not desirable in

this enbodi nent. tq haye.the heel .regian of bot.t om 32 expand. The heel
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106 and bottom 32 when _ the to ortion of the 30 hottom.32 is bent or
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strai ghtens or returns exed state. As a result, |ateral
expansi on and cont FEE1701s pdectibrenl slroetakangemeriliy aldng thesqoerdmetod thehe | exure
and return of the bottom 32. In _addition, bottom 32 can hafé/;et aﬁ%ener ally
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or running, causing |ateral expansion of the bottom32, FIG 7A is a
sectional vi eW0q EKbaingenkne 10y dihe kg 1dAdorasiackipe theipost 34 Keshewngbibeom 32 of

t he shoe 30. y&ﬁtz?n Cbtefcﬁ%fﬁfe Shlgee?,@_ase 100 shown is the first nmateri al

15 FIG. 7B is a sectional view going through the expansion portion, the second
material portion 108. As indicated above, while the heel region includes portions
that are formed of the second material 108, the geometry and the thickness of the
second material portion 108, such as seen in FIG. 6E, result in the heel not
expanding as described above with respect to the metatarsal region. The section

20 through the inner liner 102 includes the slot 112 in the forward part of the bottom 32
that overlies the “u”-shaped channel 110.

As indicated above, as force is applied to the bottom 32 of the shoe 30 and
the foot 40 expands in the metatarsal 50 region, the base 100 expands by stretching
and flexing the second material portion 108 and in particular the “u”-shaped channel

25 110. The inner liner 102 does not physically expand, but has the slots 112 as best
seen in FIGS. 6B-6D that allow the edges to move apart.

The bottom 32 of the shoe 30 can include a shock diffusion plate. The shock
diffusion plate overlies the base 100 of the bottom 32 in the heel zone for diffusing
the shock of the heel of the shoe hitting the ground. A shock diffusion plate is



portion 104. In the forefoot and the m df oot regions, the portion shown is
the first material portion 104 between the second material portion 108.
Overlyi ngvohrosiase 100 is the inner liner 102. The |lip 1e6€rAUS61/48%1achi ng
the upper 34 is shown at the front and back of the shoe 30. 15 FIG 7B is
a sectional view going through the expansion portion, the second nmateri al
portion 108. As indicated above, whiledhe heel region includes portions
that are fornmed of the second naterial 108, the geonetry and the thickness
of the second material portion 108, such as seen in FIG 6E, result in the

ragi o, The SRRtehsedRbteRS PRA B ot BRRE G ph M e B g, |

the forward phstindy rehgerdetit peddetyt hat overlies the "u"-shaped channel
110. As indicated above, as force is applied to the bottom 32 of the shoe

30 and the foot 4Whilgthebettiom 32ied thesshae 3P supands theghassis 36 Kervess Biffeomt

expands by stretchi and flexi.ng the secaond erial,~pertion .1 nd in
part1cul ar ¢ neorgee SbraBaR rkRELPE sRGoR TERE (TRER A ThE HE5 48 ATt

physi cal | y sexgafislrs dbethasufpdet Sldet@inl¥a: pgsRRger thé BeMbyl shrubtufeSor 6B- 6D t hat
all ow the edges to nove apart. The bottom 32 of the shoe 30 can include a

shock di f f usi ewshjsining Th¥lgbassisdek a pHirdlity of aenes! Heeh oansris sresiallijslepansed &00 of

Che Sl om 52 el P LS TR o B RS IS Je 11
PCT/ US01/ 4938dnd cobackdthbh@ine € e dhagsk. i Theldhsssiiah®ipbs Nl spRetRohHRe thbe

contents of which is incorporated herein by reference in its entirety.
Wi | e the bot faptrRives as the fedtoe dBoumusgdhridededian éhecloabmioyes36 serves a

di fferent rpose._o ro | rt di fferent regi.on t he foot 40.
The chassitd 36 hasR8resiie Bure BB 12 hp arf I heupERUPRS of e chiias” Under
the boney st rB‘GEl‘é!'sﬁo‘$v9r As%&i@ét@&‘h&ﬁre \Jiﬁ?re%‘éé?% ﬁd?é?th%,f@&t%ﬂa‘s%{ri&ﬁs Zzones.

Each zone is specially designed or tailored by selection of naterials and
shapes t o t herggomsiimriudifig theehebbdd, thdmattatwset tagem SGrod terbacigsont 4atindlone of

s the T oot | ERRYRELHAN 1 da8et As 0Pk ierGors sy  pruraly of egtons or”*' ¥
zones wherein the zones are tailored to reflect the region of the foot 40 that overlies

15 and contacts the chassis. The chassis 36 of the embodiment shown has three zones
or regions; a heel zone 120, a metatarsal zone 122, and a toe zone 124, as seen in
FIG. 8A. While referred to as the metatarsal zone 122, the metatarsal zone 122
underlies the MP joints 52 and the first metatarsal and not the second through fifth
metatarsals in typical embodiments.

20 FIG. 8B shows the bottom or base layer 76 of the chassis 36, the portion that
contacts the inner liner 102 of the bottom 32 as seen in FIG. 4. The bottom of the
chassis 36 has a plurality of grooves 126. The purpose of the grooves 126 is to
allow for greater flexure of the chassis 36. The location of the grooves 126 relative
to the edges of the zones 120, 122, and 124 is identical because the grooves

25 delineate the zones. The bottom or base layer 76 of the chassis 36 is formed of a
single material in this embodiment. The grooves 126 while adding flexure to the
chassis 36 also can be employed to denote zones.

FIG. 9A is a sectional view taken generally along the longitudinal center line
of the chassis 36 of the shoe 30. The chassis 36 has the base layer 76. The base

30 layer 76 extends through to the top in the heel zone 120 and the toe zone 124. The



10 Referring to FIGS. 8A and 8B, the top and the bottom views of the
chassis 36 are shown. As indicated above with respect to FIG 2, the foot
40 has vavooues12megi ons including the heel 46, the netat aP€RUSIHIEYBHIN 50,
and the toe region 44. In the enbodinment shown in FIGS. 8A-10B, the
chassis 36 has a plurality of regions or zones wherein the zones are
tailored to reflect the region of the_ oot 40 that overlies 15 and contacts
t he chassis. The chassis 36 of the enbodi nrent shown has three zones or
regions; a heel zone 120, a netatarsal zone 122, and a toe zone 124, as

seen in FIG . i I 2; e
netatarsal z orr?géﬁ duﬁ%l gr I?agés %ﬁﬁ %aeg}\e/g%? %?ﬁets{sfeé;fog %%q%eﬁlégglgrls% ta ' rIrne%Haét ar sal
and not the sgetndsdl koo, hiskédnd mimérdd] pansialag 18D obvyibies dle tasbgenmntEhe 20

FIG 8B shows the bottom or base | ayer 76 of the chassis _36, the portion
that contact a2 inadected fodpe 2 @phion materia) don thernsiatysals AL the fp9td0. 4. The

bott om of the?égg%%?%sslé%og%%f&eQ}e%g%v'hjty of grooves 126. The purpose of

t he grooves 1 or greater flexure of the chassis 36. The

| ocation of the gr BIVRHBLEG ak€icatibvg viehd thled bsigaBeibteshbivatinesinlil,. 122,
and 124 is identical because the grooves 25 delineate the zones. The bottom
or base | ayer 8B6Imthethigel zomgd 20 gndtheitec ranertad, b chassisidgdias theghase {aaer Th t hi s

enbodi nent. Th [ oove 6 _whi.l e.adding flexure to the chassi al so
can_be enpi oySE B0 suRaung P e ol aR O IR b A ses R R e
general |y al opgs tdmerekpieaiéiydimadil 6&nsted tHat R todfordeN@4HRa8 $lisedBhPe abhe shoe
30. The chassis 36 has the base |l ayer 76. The base 30 | ayer 76 extends

t hrough to t heeendpFiG I deabtstiothe tapboterd of Hie hegbzoneri@0 B geenTAFIGD

02/ 051273 . PCT, /49381 . -17.paterial, 130 for th j | ect .ed b
resilient 15 oré#ﬁﬁﬁgweéﬁl?%’e fﬁg"% Cﬁ%isls?sl‘?é WW%%\%‘%}C 1§§eé{1€t§§,§m§a%§1§88 8 ©
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or

selected to be a cushion materi al he metatarsals 50 of the foot 40.

The grooves 1@Bcissed dHowgure are shown. 5 FIGS. 9B-9G are sectional views
{aken along thelr cespent e L aShi0 1 . SBod Dt Beulisehe ARiRE oo
ext endi ng fromyehecpld @apd QuchiRathARn pRSsird iS§RMed B fikGhastls BNEimilar to
15 the bottom 32, the chassis 36 flattens therein increasing the width of the shoe.
In addition, as seen in FIGS. 9C, 9D, and 9G, the inlay 132 for the metatarsal
zone 122 overlies the base layer 76 to provide a different material for this region.
The inlay 132 in the embodiment shown extends into an arch zone or region 128 as
seen in FIG. 9D and best seen in FIG. 8A.
20 FIG. 9E shows the inlay 132 overlying the base layer 76 in the arch zone 128.
In contrast to FIGS. 9D and 9G, the base layer 76 in FIG. 9E is planar since this
portion of the shoe 30 does not expand. It is desirable that the shoe not expand in
this region, the heel zone 120, because it is desired that the heel of the foot be
retained in position to maximize the natural cushioning ability of the heel by keeping
25  the fat pads under the heel bone.
The chassis 36 has an upper edge contour 136 in the arch region 128 and the
heel zone 120 for support. In the heel zone 120, the curved upper edge 136 is on
both the medial and lateral sides as seen in FIG. 9F. The curved upper edge 136
decreases in height or levels out moving from the rear towards the front on the

30 chassis 36 and more drastically on the lateral side than the medial side as seen in



FIG 9B respectively. It wll be noted that the toe zone 124 has a curved
shape as seen in FIG 9B in contrast to the flat bottom of the heel zone
120 as seemo0r/o51P13G. 10 9F. The curved shape of the chassi BCBOESOWwIOBS i n
conjunction with the expansion of the bottom 32 of the shoe 30 to allow
the edges to nove apart when | oaded as discussed above. Simlarly,
referring to FIGS. 9C 9D, and 9G thegsections are not planar but have a
curved shape such that when pressure is applied to the chassis 36, simlar
to 15 the bottom 32, the chassis 36 flattens therein increasing the wdth

of the shoe. fir@dg b“EOQndlg(g A vl E}%}i@eggeg engg ate?aﬂ%;?é%rt e t &hld 132

for the netat arsal zZohe overlies ayer 0 provi
di fferent nat Eédp&htsfp@dsﬁﬂideStHeeginemoftha'E@tlfdsﬂcﬁlyhﬂaﬁﬁlg| n the enbodi ment shown
extends into an arch zone or reg 128 as seen_in FIG 9D and best seen

in FIG 8A. 20 FIGI @é%@w&th%laremlé&ﬂemweﬁﬁm%ﬁ@ I HSSe3pRfer 76 in
the arch zonegpd28,,p JhBu%?@éﬁlé‘cﬂl stu? !7_1 fAs%ﬁgl%@% %3%; g% ?ﬁgé 8¥eerhes7t%e' n.

FIG 9E is planar since expand. is

desirabl e tshabas‘eh@es heen ﬂ@tm&%tﬁﬁﬁlldzdne 122 Bh@ of €2 rAediall ik dx@&lds b@ﬂ@ 120,
because it is desired that the heel of the foot be retained in position to

maxi mi ze the teatadsdhe ba@hnﬁmaﬁ@h a:meuﬂﬁy Tbﬁ cptyed Blesple 06@161@@&1&1@6 ispgidene f at

pads under the bon cha Si s a edge contour, 136 in
the arch regi ghtlﬁi%f Zé’ﬁlaq?ﬁ H’gé]ile %t(%% (’:}?%rjrllskuer‘%Jo he ﬁ%ﬁ'et%ué’pﬁreeedlgezone

120, the curvesh gppRehesFB8e 1BBisisfowp. both the rredl aI and | ateral sides as
seen in FIG 9F. The curved upper edge 136 decreases in height or |evels

out novi ng from t h&Vitete botormr3dsing Hee ¢ha@ﬁn$ 3@ﬂf etpeergigpdimaniyif¢headog Al nor e

drasticall t he t eral de, t han ,t.he een . i
05 01505 BT iseesod Bieiber 3h54e ibeg i S R B R R ?&%IV)\QS%IF' edges
give |ateral UPRN feathlr fyPRaflPOEpadddy He tl@etf@ PR Q8 tHeEefwehh end@agsoof the

foot for cushioning. FIG 10A shows the lateral side view of the chassis 36
of FIGS. B8A- 9fms ieri®ns1 08 apmrtﬁmtwm&ﬁ ahatskpandindwecoksr barltite dted above,

E)Eet Ihgl %dll 2|2P€9\‘/’g{§1|s éﬁ%?%??gg fﬁ% 28 moves () prroxzige Ibgthtcrc])?nfn}?ttal%& %&Sp%lrt for the fl g2 and
40. In addition, the shoe 30 has a more tailored look than for example a Euro
15 Comfort.

Referring to FIG. 11A, an enlarged section of the upper 34 is shown with an
expandable omega seam 140 as the expansion portion 88. The omega seam 140 is
sewn to the two pieces of material, the side 90 and the upper section 92 of the upper
34 by a pair of lines of stitching 142. When the foot expands, the upper section 92

20 of the upper 34 deflects upward and the omega seam 140 stretches to a more planar
state as shown in FIG. 11B.

FIG. 12A is a sectional view of a segment of the upper 34 showing an
alternative expansion portion connecting the side 90 and the upper section 92 of the
upper 34. The expansion portion is a piece of goring 144, an expandable material.

25 The two pieces of material 90 and 92 are brought in proximity to each other. The
goring 144 underlies the two materials, the side 90 and the upper section 92. The
goring 144 is sewn using lines of stitching 142 to secure both pieces of material.

Referring to FIG. 12B, when the foot expands, the goring 144 stretches to

expand with the foot. Likewise when the foot contracts, the goring 144 contracts to



towards the heel in the arch zone 128. The curved shape of the chassis 36
is evident in the toe zone 124 and the netatarsal zone 122. Likew se, the
curved uppen2edgs 136 of the heel zone 120 is shown. W tRCTAS0IHOBEIOM 32
and the chassis 36 of one enbodi rent of the shoe 30 10 di scussed, the upper
34 is described in greater detail below Referring back to FIG 4, while

| eat her typically expands during the ugeful life of the footwear, the shoe
30 has portions, the expansion portion 88, that expand and recover back to
their previous state as the foot 40 noves to provide both confort and

t f t f L : i | ook
Chan Tor exanmisr el diinsld Al RRuyd BRoaC AR 50 JR G bnp Bo88 | O°
section of the4ippesxiddtyits eSdhawheriioldin@ithe foxiqiandahifertabipgaugs@aitioh40 as t he

expansi on portion 88. The onega seam 140 is  sewn to the two pieces_ of
material, the side Withapspeetie r 3pef theshap3 G the grsingpidérof seamugr the pai r

e t ot on iy : : v
of the upper  PIPHREPR I MR QAo VREN STEDRI ST el 5 MERE BB RERMAE 82 OV
pl anar st & e @pamiind ddnfrhéBionloBue difer 34 3dheSodt 186€dsi Aaadlteviatine € the

segnment of the upper 34 showing an alternative expansion portion
connecti ng t hegosingdd 44 0T thedseeme ouihgexpansebleomaza sefm A is the peg ofagaterre

expansion portion is a_ piece of goring 144 an expandabl e .material., 25 The
bbbt eces of Ha a1 sfebRifie® astrhe bt e SPAY ARPiefFE SEEk s her
The goring l4fateRslartitiesiidwiea b an@ ke iidbsitait BRectodS b cRRE thhRotRPEr
section 92. The goring 144 is sewn using lines of stitching 142 to secure

bot h pi eces ofothatdameptadns. Referring to FIG 12B, when the foot expands, the
goring 144 stretch t.o. expand with.t ot. Likew se en, t he fqot.

contracts,?@he gori }iﬂf5@53?65@?@“Fﬁﬁg%ﬁgﬁfﬁgf§$§ﬁ%@¥ﬁ §@%?%5@§ﬁg21ﬁ9 its
original di mengiQfetthéd\@sablt AEhAve 1118 %@Schab atviterPRIoelihd! wisieh andrc tRE t he
upper 34 in proximty to each other holding the foot in a confortably snug

posi tion. W t Hooledpiect certoirt leghi ppproted theffootdd intvod cBOirorrhantgohs ingicated of
seams or {he xpandallc ATRR RSAT A b RLaSh B 11y AL the Foot.
waterproof, breathable liner needs to expand and contract with the rest of the shoe

15 for maximum comfort. In addition to being waterproof, the liner is breathable to
allow the foot to breathe and allow moisture, such as perspiration, to pass from the
shoe.

A side view of a waterproof, breathable liner 150 for the shoe 30 is shown in
FIG. 13A. The waterproof, breathable liner 150 in the embodiment shown has a

20 stretchable region 152 and a non-stretchable region 154. In a preferred embodiment,
both regions are made of a waterproof, breathable membrane that allows the foot to
breathe by allowing moisture out, but does not allow moisture or water in. The
waterproof, breathable membrane can include microporous, hydrophilic, or other
similar base materials promoting the bassage of moisture vapor and/or low pressure

25  air only in one direction.

It is typical in shoe construction to use a form which is referred to as a last
156 around which the upper 34 is formed and secured to the bottom 32. The
waterproof, breathable liner 150 is shown on the last 156 in FIG. 13A.
Still referring to FIG. 13A, both the stretchable region 152 and the non-
30 stretchable region 154 of the liner 150 are formed of a series of panels 158a, 158b,



5 expansion and contraction of the upper 34 as the foot noves. An
alternative to the goring 144 of the seans or the expandabl e onega seam 140
is the useoeot/osraterials such as a stretch | eather, neoprrOBRUSOY498H,
spandex, or any appropriate stretchable material which allows a give and
take in certain directions but retains the foot in other directions. 10
Wil e the shoe 30 shown in FIG 3 has_gpn inner lining 94 on the upper 34,
it is sonetimes desirable to have a Iiner which is a waterproof |iner

whi ch encircles the foot 40 to a certain height to protect the foot 40 in

wet environne . Ladi-gat 1&}@ racts in
t he net at arsap&iaoﬁfggig N ﬁﬁee%aggg;{gg%émﬁr%gﬁggﬁose |%§@§%§§%é§?gﬁe expand

and contract yéwiitober €Blie sifetdhbile $96n 135isflikewigrxewhd therdoassiretchabladdi ti on
to being waterproof, the liner is breathable to allow the foot to breathe

and al | ow noi sgiftel S4saschernin Hex $pB veerothe preel jadaistshovwn sewn taspass! 100¢cs de
view of a vat erpro?@}q}eﬁ 8%%{23 sbisﬁg'b}%‘seq[ﬂ a?af%édbhc?veﬁﬁ‘eot%e k% %ﬁé—" el

FIG 13A. The wate a € I n the enbodi men own has

a 20 stret ghablegiot SRS td e RE 58. MBSk IntoFRalles si€bsoicoh¥éntidnal fon-
preferred enbodi nent, both regions are nade of a waterproof, breathable

menbr ane t hat stagtthnhde lites, ihdlois maonetis éat¢adlyloplled 4 gvabablastsionstiecdioputlhe but

does not all ow npisture or ter.in, The t erpro br eat habl e menbr ane
can i nol ude. nterBBev St desSioah iRt (ot PO PSR er s
pronoting theJpREsaDEc1ok. Mk IE4MLWHAR Wie nelsA58h, OWSB! BDRUAR 1608 oFitie ONly in

one direction. It is typical in shoe construction to use a formwhich is
referred to awaterprasf, brepBeiblerlonendSWaiegbingdh eredtpprsl ugng p svateypivefitapad66.ecur ed

o Lhe Dol omy a2, Tt A er A ocl phreatahle Lner 220, | sy houn onthe
o8 1 352, niy e B ARSI SR ST BB e
160a, and 160prinifityefuhviompiane bieatt58uataptodf564) ovér ttitched tseams fralriemforegilen 152
ﬁgﬁ_ Sts s\év? CLggFer{gg}?e{ﬁica]-E‘rﬁerﬁcﬁceotf%?eaca grwriseegsi,eggra’g'e 2ooitig p!arile se.Wi se sewn to the
In the construction method shown in FIGS. 13A-13D, the panels 158a, 158D,
15 160a, and 160b are sewn together prior to being placed over the last 156.
With the panels 158a, 158b, 160a, and 160b sewn together and the seams
taped together, a gasket 164 is secured by adhesive to the non-stretchable region 154
in both panels 160a and 160b, and the aft portion of the stretchable region 152, in
both panels 158a and 158b, as seen in FIGS. 13C and 13D. The gasket 164 is non-
20 stretchable and underlies the heel, which in the shoe 30 is a non-stretchable region.
The gasket 164 is an impermeable material. The gasket 164 is used instead of a non-
stretchable membrane liner because of several factors including no need for
breathability when it abuts impermeable surfaces such as nylon, TPU, or EVA and
the combination of the adhesive structure for bond and barrier results in
25 manufacturing efficiencies.
The panels 158a, 158b, 160a, and 160b do not surround the bottom of the
last 156 completely. The gasket 164 completes the bottom covering of the last 156.
The folding of a panel, such as panel 160a, over the last 156 and securing another

panel, such as gasket 164, with an adhesive or cement is typically referred to as a

30 cement last construction. The combining of strobel last construction and cement last



region 154 as seen in FIG 13B where the panel 158a is shown sewn to panel
160c. Wiile the panels 158a, 158b, 160a, and 160b overlie the last 156, the
panel s San®031013 secured to the | ast 156. The sewi ng of BCT/URe@r493®uch as a
conventional non- stretchable liner, in this manner is typically called a
strobel |ast construction. The construction described here is not a
conventional strobel |ast construction2as descri bed bel ow. The seanms where
t he panel s 158a, 158b, 160a, and 160b of the waterproof, breathable |iner
150 are joined are taped using a waterproof tape 166. 10 The stitching is
shown in hi ddegykiritgionnd@esdribd Wath&EReOab FIGPEI IAL181D G refdfed HA@nbape can
have sim |l ar breathable and stretch attributes to the nenbrane but the
primary functialvanedticombimdive canstaictemp(ACE). SE&. Pateair Ne16,2@hHhetd desemesand
reinforce the chani.cal interlock of .the otherw se separate bootie
panels. In thét%ﬁ&t?ﬂ@i%ﬂc?@?w&@%ﬁﬁn'i n FIGS. 13A-13D, the panels 158a,
158b, 15 160a, andzdBAbhRLEIREYEY LQE&HOElH tRE wiferdiBob 8tdathableatRE 190 6ke t he
| ast 156. Wth the panels Jgf58a, 158b, 160a, and 160b sewn together and the
seans tapefl tsegekivdrere the pasdel 586165 8bs] @acandelbObyrathebisieg & watdngroof tape
non-stretchabl e region 154 _in_ho panel s. 160a and 160b, and t aft
portion of thel@ﬁg@ﬁ%}@lﬁ%é?ﬁn%hfgéa}peicanhﬁﬁ%mgaﬁlgpgtgg@ggngﬁaeqi 8b, as
seen in FIGS Hih gBRAE plififhry Rnb@sh B ShRLCHAB S0
underlies the %%gu?ég\%ﬁi C F% tﬁﬁe sﬁoepég1 P}s a non-s?ret chaabl gllproegi 0%1. The
gasket 164 is arer stipksdezahlsendedinfora the Teehapicnk etterksk of heustbetwisestepadteof a
non- stretchabl e nmenbrane |jner because of several factors including no
need for bread®AISF PPUE RS- i t abut's i nperneabl e surfaces such as nyl on,
TPU, or EVAjand t 0 'Pﬁﬁ' f ' :HhEvih9tngnd and
barrier re‘@gl ts i nh@f%rfégri\%u ac Iﬁﬁh‘ééag{éﬁIl%?%ﬁ%a}dé?f%%&é&%%ne&Qllgng,m 158b,
160a, and 160bdigstibndl seufigth i id fasistant th diex @fackiig ovens tviddtemperapiretalgg. The
gasket 164 conpletes_ the bottom covering of the |ast 156. The folding of a
panel , such as(egumdB°FL68% C)dedPOTHET @Rt Thegaskaidl cderlsa s sapaioriepanigel |
such as gasket 4. W th_.an h@ﬁ! crRAat I i cal : to as
a 30 cenent |aSt %E%%%etﬂ?lﬁ% FBﬁ&l e\‘/l%gﬁ%lregl ngﬂ(?%r%%ti}ég%ﬁﬁdgétt&%%ﬁé{%&i on
and cement | asgxtde@2hPlB ¥R%HeREE!, WH0,008838exes 3In a high temperature/humidity

15 environment (e.g., 120°F (49°C) 98% relative humidity typically).

An alternative construction of a waterproof, breathable liner 168 is shown in
FIG. 13E. The waterproof, breathable liner 168 has five panels, 160a, 160b, 160c,
160d, and 158a. The liner 168 has four non-stretchable panels 160a, 160b, 160c,
and 1604 that extend from the toe to the heel to form a non-stretchable region 154.

20 A stretchable panel 158a forms a stretchable region 152 which overlies the foot in
front of the ankle, generally underlying where a tongue of a shoe is located. The
waterproof liner can have a gasket as described above or a gasket which completely
underlies the foot as described with respect to FIGS. 14C and 14D. Itis recognized
that portions of the breathable liner can underlie the entire foot.

25 An alternative waterproof, breathable liner 170 is shown in FIGS. 14A and
14B. The waterproof, breathable liner 170 has a series of panels including a
stretchable region 172 having three panels 158a, 158b, and 158c and a non-
stretchable region 174 having a pair of panels 160a and 160b. The panels 158a,
158b, 158c¢, 160a, and 160b or bottomless bootie parts are assembled by closed seam

30 or butting edges together and using a zig zag, merrow, or similar stitch. The stitched



construction as described with respect to FIGS. 13A-13D is referred herein
as advanced conbi nati on construction (ACC). U S. Patent No. 6,205, 683
descri bewa@o2/etiesbel stitched and cenent construction. BePor@stim3glasket
164 is secured to the waterproof, breathable Iliner 150, the 5 seans where

t he panel s 158a, 158b, 160a, and 160b are taped using a waterproof tape 166
are shown in FIG 13D. The tape can hawe simlar breathable and stretch
attributes as the nmenbrane but the primary function is to create a

wat er proof seal over stitched seans and reinforce the nechanical interlock

of Lo ot her W SEDAL A Eusild 1PLic B HOBHLR FRREL Sapplicd el fIPOd et

t he gasket 164" 1s ma erra IrTectironal strength

that is resi s#igpénsing sybtem (©tcCdsi dlgapytivaed wipiie: t@fperature range (e.g.,
-13F (-25C) to 100F (38C)). The gasket 164 also is capable of_ renajning
wat er i nper neabl e DotiRg Masrfagtusoathe Sawearsn skeg dhdanwatserrpelo Birathablst egri ty
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typically)s Ameabpbél Nedfief ehC@mpst B4G hARed  maithet REPHReAner DTERENAtHa | i ner
168 is shown in FIG_ 13E. The waterproof, breathable |iner 168 has five
panel s, 160a, abaeithe highest desiwddvaternrpof paiat, tyeallyi hyesewing apd attachad at

non- st r et chabl anel s 160a 60 160c and. 160d that e fro he toe
Lo the heel t BOPERATaTHOP el bt vahrd i ue beiskBR bR ibr B ne)
158a fornms a géiBbEh@Eher F@aiveRo iAipphl Tharvéphh@Saniecdvesi witithefuppat  of
the ankl e, generally underlying where a, tongue of a shoe is |ocated. The

wat er proof | i fibe chrasis B&wwerdies thelhottonsofaeaterpideé tinetandéor gasleet gpaasgist inmhi ch
conpl et el ZIO ugderl itgsl.t he. foot. as described with respect to FIGS. 14C and
14D. 1t is reCEGME G MEPHAPOFE i ons of the breathable liner can underlie

the entire foot. 23pAQaadhhRbNdtdanRbkalRF PTARMpladeH S@bhaRkE b 54 pHot S
shown in FIGS. 14A and 14B. The waterproof, "breathable |iner 170 has a

series of pan®l the iforolingpfitheappet HMetretmslthe lasteyi with thiz2ippen 34 gThenlasicor jeme| s

158a, 158b, and 158c and.a non- .stre abl e r.egion 174 hayjng.a paiJ of
panel s 160a aﬂ’ng‘s GBORV e PREPSPY) cha %@%quB%??ﬁW?eﬁ@ﬁ?mkﬁ%h%%ﬁ ﬂr&‘?
bott onl ess bo@tLi.6,Baf bicalBlARRETA €d by cl osed seam 30 or butting edges
together and using a zig zag, nerrow, or simlar stitch. The stitched

15 As indicated above, the liner is partially formed using a cement construction.
In the embodiment shown in FIGS. 14A and 14B, the fore portion of the bottom of
the liner is constructed using a strobel construction. The aft portion of the bottom of
the liner is constructed using a cement last construction. In the cement last
construction portion an adhesive band is applied to the inner lining of the

20  waterproof, breathable liner 170 and the insole 398. The liner has a “lasting
allowance” to allow the liner to lay flush. In a typical embodiment, the allowance is
approximately 0.75" (19mm) from the last feather edge. The waterproof liner is
folded around the last or form 156 and into contact with the insole 398. While
drawing the waterproof, breathable liner 170 to the last or form 156, the waterproof,

25 breathable liner 170 or the insole 398 material is massaged to minimize gathering or
wrinkling in any concentrated area. (i.e., the gathering of the material is uniform or
flush, not bunched up non-uniformly such as in one area.) Ideally the last or form
156 or the insole 398 bottom can be premarked to include a reference point for
properly positioning the waterproof, breathable liner 170 or bottomless bootie when

30 drawn against the last or form 156 or the insole 398.



WO 02/ 051273 PCT/ USO1/ 49381 -22 seans are seal ed using a water proof
adhesi ve system applied nmanually or via dispensing system (such as a heat
acti vat edawo apoy1g73166) . During manuf acture of the footwearPOT/USOHIO®3R0, t he
wat er proof, breathable Iliner 170 is attached to the upper 34 either as the
upper 34 is formed, or inserted into 5 the upper 34 after the upper 34 is
formed. In either case the liner 170 ig_attached above the highest desired
wat er proof point, typically by sewing, and attached at other portions,
typically by adhesive such as in the toe region, so that the |iner does
not nove or shift ] : 1.t h

t he upper. The chggggéﬁ%gﬂﬁggﬁﬁgﬂgg¥ﬁ%‘%%F@%%#gégagggﬁ%?%BP%ﬁgﬁgéﬁan / or
gasket to assihgtindole 198 kerph gFIChd4A] Beliskien] @oSistduded toihe hval exiqt. 0Af in
breathable liner 174 is placed over a last or form 156 prior tq the

form ng of thBemspapussembadimaristthe sqamstthyargpan g éapgp peroraihe gasket ekt or
form 156 can. have an-{nsole or Ssi t .arily attached to
facilitate shgﬁf%]Eghghe§§?2§%¥gg$?n]}€%§ﬁ§§F§Hﬁ%% r 174. 15 As indicated
above, thesliner i syigRythe anbydihdhtebonsisoribe £ a6 8lctclbid s4skéti @ 1 n the
enbodi mrent shown in FIGS. 14A and 14B, the fore portion of the bottom of
the |iner is tespgriredthetingsttaig siuaionsbeireicbade gasket way bapeefurad apdusedbn of

t he bott f. th j i t t i | ti .
In the cement rademelsnetrisdes SRRBLHI PG Ad T eT s ARerTIaH N4 T he
i nner 1ining gdnstiietictPo M@l Os breBtheBik iakl 00 haveis LHMA @Rkt bbRohNFGe 398.

The liner has a "lasting allowance" to allowthe liner to lay flush. In a
typi cal enmbodif@ishows the vedt¢rowmidueatbablalipar R0 vethed yorowartproastretghableom t he

| ast feather edge. The ) rqof, li.ner is. fqlde r d the last or form
156 and iﬁﬁo Bﬂﬁf&EFM§¥¥ﬁ§@%§“@ﬁ§6?Qﬁé%@@“ﬁﬁPﬁ n‘%?@%ﬁﬁg“?hﬁﬁﬁﬁ?i br oof
breat habl e 11861, dnf0048 dridg WASLpréYf 1ef 8 hbdPthelgBetb SHRED Shretch pabélgat habl e
liner 170 or the insole 398 matérial Is nmassaged to mnim ze gathering or

wri nkling in @éngludimgdenbomwetbrmpetinsdrt) aee inserted ig@tthe pattegn oF faciisaterd6@ri al i s
uniformor flush, not bunched up non-uniformy su S i.n gne area.
"eally the | StsoRa APESE0R A BT b b8l Gatetit Ao R SiBh i ked o

include a ref LARE8IROIHHicdIB Smm beyond the outer stitch seam edge). By the gasket 308

15  extending over certain seams, those seams do not need to be taped in addition.
Those seams that are not covered by the gasket 308 are taped prior to the application
of the gasket 308; the tape is not shown in FIG. 14D for clarity.

An alternative method of construction of a waterproof, breathable liner 314
is shown in FIG. 14E. The waterproof, breathable 314 liner is shown in FIG. 14E.

20 The waterproof, breathable liner 314 is formed of one or more panels of either or
both stretchable material 316 and non-stretchable material 318 forming stretchable
and non-stretchable regions 316 and 318. Similar to the previous embodiment, the
panels 320a, 320b, 322a and 322b do not cover the entire bottom. Rather, as best
seen in FIG. 14F, the panels 320a, 320b, 322a and 322b have a layer 324 folded over

) 25 forming a channel 326 to receive a string or cord 328. The bottomless waterproof,
breathable liner 314 is placed over a last or form 156. The last 156 can have an
insole or chassis 330. The cord 328 is pulled to uniformly gather the bottomless
waterproof, breathable liner 314 around the last 156. Similar to the cement last
construction, the material can be massaged to minimize gathering or wrinkling in

30 any concentrated area.



properly positioning the waterproof, breathable liner 170 or bottomnl ess
booti e when 30 drawn against the last or form 156 or the insole 398. WD
02/ 051273WeeIHsB1/ 49381 -23 Referring to FIG 14B, aftepCT/somassar pr oof,
breathable liner 170 is secured to the insole 398 as seen in FIG 14A a
gasket 164 is secured to the heel region. As in the previous enbodi nents,
the seans that are sewn are taped befgje the gasket 164 is secured. The
tape is not shown in FIG 14B for clarity. 5 Wile the enbodi nents above
descri be a non-stretchabl e gasket it is recognized that in certain

situations a stret¢hablf, ; %ppl e,
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portl °q o thgﬁt%%%&]p oge 5{1 ?C%d%%yth?lgt ?l?ng‘inq&GtOQ? %’OFH% e

to hold the p ern 1 ng e non-wat er pr oof

insert) arg lmardmbmmmeum@mmarrefemcé a6int foratpropdly pastivassi on and
contraction as regw red. A bottom gasket 308 is sized to neet the feather

edge (typi cal byt %Wdﬂhmeir@m@gal@smedhst%m&@%qrms;leﬁ?% Gaesket 308

15 extendi ng qver cert se.se not n ped in
addi 1o O R AR B B R s R e BTl e
prior to the SdtddC el DPlicAfontoTe v@aaisl%fg&&et hBeribieg®e, ik Sypi@lly sbpaved ik FI G
14D for clarlty An al ternative nethod of construction o a wat er pr oof ,

br eat habl e | i ke grefooivecas wetarproel. FRutin soree emhedimentsy ﬁbﬁ@@ftom@r?e(anﬂvabl e 314
liner is 14E.. 20 .Th at.hab. 4 1is
formed of 18netgrctiipges decateedd Bep SR oo P ER LAREN B 40BN 218 ana
non-stret Chabhgpémheﬂhb&lm §r%§tu{g3£ WaidghrSdfrRiehady d mde %{1 gd%k@ﬂ'%bl e
regions 316 and 318. Simlar t he previ ous enbodi nen panel s 320a,
320b, 322a and 3225 lsloecngmz@cbﬂ)@’rothhae@muqueef@w&unnimlnﬁahﬁmatermgoiiaest seen

over 25 1 or i MEAARANREFmBLPh, DORS U6 SPIeE o O CE T asaY e
ggg to g*hgslsa\sﬂfflw%%@gg{] ,breaa\k}{ea%getn Inabheudeh Nehe 3dded Sf Bk 365D MY @kafpledsle OF form
15 criteria is the location of the stretch and recovery portions of the upper. It may be
desirable to place non-stretch material in the toe section of the certain patterns to
retain the shape, such as seen in FIG. 13E.
In several of the embodiments disclosed, the waterproof, breathable liner has
a moisture vapor permeability rating greater than or equal to 3.6mg/cm?/hr
20 measured according to SATRA PM47 and be resistant to or have a protective outer
layer providing abrasion and puncture resistance and minimize tearing due to stretch
when saturated and / or cemented to the outer upper material. In certain
embodiments, the liner can be laminated to foams, insulators and/or lining materials
to form a waterproof lining package. The assembly is now ready to be incorporated
25 in any of a number of footwear construction alternatives resulting in a waterproof
product having an inherent comfort level due to the ability of the product to allow
water vapor to exit the assembly while preventing water penetration from external
sources while providing a dynamic fit, fluctuating with the wearer’s variable weight

load requirements.



insole or chassis 330. The cord 328 is pulled to uniformy gather the
bottom ess waterproof, breathable |liner 314 around the last 156. Siml ar
to the cevent/odiast construction, the material can be nasBay®LO4¥38L ni m ze
gathering or winkling in 30 any concentrated area. WO 02/051273

PCT/ US01/ 49381 -24 \Wen the bottomnl ess waterproof, breathable liner 314 is
uniformy drawn against the [ast or ferm 156 with or w thout an insole
330, the cord 328 is tied off either "against the start end or to pins

nol ded on the last or form 156 or nolded or attached to the insole 330
above. ldeally the ] ast 156 or, nsole

premarked to incl uat §t; é? CHBPHL3 ?f? S%lcuﬁ?dg eelai(g‘%/ %8%%31%’%%}%&]?][ onl ess
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requi red to ke t f oot wear i,n. somre enbodi nents, the

t
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breat habl esl i ner 3%Auafd bhirklay e YipRESs4 %Hédnsgaha G iflo a
wat er proof bottom 32 and not requiring a gasket I's recogni zed that

ot her t echni qwergroof, asgtmbleilimgr, ttlhmchaaﬂeB@rmppecbmmhahb@wtorferm(pan ofe
used. One of the fagéjors for determ ning what style of waterproof,
breat habl e |i H8Fh?e3%sed is the design of the shoe For exanple, one 15

criteriais the | 0athaBal sl BE RR%HUARRC ACONSE e tiRQTLghe L he upper.

It may be desirable to ace non-stret materla e toe section of the
certai n patt eclmmgéoas thefcmt 13 Ibhdbd&indmmloadett HTlzsshee daving titd KattorBfortibm thever al
of the enbodi nents di scl osed, the water of , breathable_.line

moi st ure WApofhasss.Aadihe MRRer pation dessribs é oW dypangig jaad l%ofst{%%ﬁérhg/ hr 20

nmeasured acco t ti
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tearing due tmestswengishapd eDheschiasyiodpeehdariet forceroncthetsut edlert gredter aved thanupper
material. In certain enbodinents, the liner can be | am nated to_foans,
i nsul at orsantiedypipaliisg lopgingrmoants thepefore gpdHcing ihe BFSPEBT LRF A1aTHS kewige.

The assenbly é}?paﬂgé’\ﬁn s%%}gé/ béc?xu&%e FHCQIPOE AhE hassis in combination with the

15 bottom. The upper portion expands and contracts as the foot moves. The
combination of the structure and features of the bottom, the chassis, and the upper
allows for a comfortable supportive shoe that also achieves a fashionable look.

While one embodiment has been described above with several alternative
embodiments of the waterproof, breathable liner, it is recognized that alternative

20 embodiments can achieve the same benefits. An alternative chassis 176 having four
zones or regions is shown in FIG. 15A. In contrast to the chassis 36 shown in FIGS.
8A-10B, which has a single zone for both the heel and medial arch, the chassis 176
has a heel zone 178 and an arch zone 180. This is in addition to the chassis 36
having the metatarsal zone 182 and the toe zone 184. In addition, in contrast to the

25 previous embodiment, a transition area 186 is located between the heel zone 178 and
the arch zone 180 where the property characterisﬁcs change, typically from a firm
resilient area in the heel zone 178 to a lower/soft durometer material. While the
chart as represented in FIGS 15B-15D shows transition through the entire zone 3,
the arch zone, it is recognized that the transition can occur in a smaller area such as

30 shown in FIG. 15A. The remainder of zone 3 can have uniform properties such as



25 in any of a nunber of footwear construction alternatives resulting in a
wat er proof product having an inherent confort level due to the ability of
t he prodweo or/es1at3l ow water vapor to exit the assenbly whPCEURSIIEwasIt | ng

wat er penetration fromexternal sources while providing a dynamc fit,
fluctuating with the wearer's variable weight |[|oad requirenents. WO

02/ 051273 PCT/ US01/ 49381 -25 The bottygpm 32 and the upper 34 are secured to
each other in a conventional manner stuch as with the welt 72 shown in FIG
4. However, the securing of the two portions needs to be done in a nmanner

whi ch does nof nullify the.structure and feature t he wat er proof

b eat nabl o 1 Jit SRl Guotetih fuitis: 1 o SR e et er 34
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chassis 36 is slipped into the shoe 30 to formpart of the shoe 30. As
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expansion joints and the crowned shape. The chassis spreads the force on
t he foot overusedgo emasure shicclmrdiean ThdAsltey (i swale it typemlly vsetl fog spibinategial.

t herefore redycing t pressure.. The.chassi i kewi se .ex ds, i n shape
because of thgﬁl’?dg%??g’fevt’?? IRY7HdR a@%@?ﬁ@%ngl%’(bﬂquﬁaﬁﬁgg%gh%ottom The
upper por tion 15is2BeSAMY dRGIErRSpdliforf O ARNRS: (RO Rt | on of
t he structurecﬁﬁ]g%ealtsﬁarages %?g{ehe (% tt'om f‘Otnf'ne chass?%,ana%estl he upper

all ows for a cominngddyes sefport i/ velddddegdthatduaing theamhneuasrisg prastispnabl e
| ook. Wil e one_enbodi pent has been descri bed gb,ove w th several

al ternati V8 ifhsdiafiat Gosing Htnsorpprcst) Bieedngdes @so Herscoond lpger
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n alternative chassis av

S
I ng t1our Zzones or egions i's shown In FIG

15A. I n contr gohe BphidesafhiagsivitlBih AReMT hardidsSEating®A3 03B, thatis overhidba
single zone for both the heel and nedial arch, the chassis 176 _has a heel
zone 178 and e fapcleyeoridic tete! thidknessistay gorsiaitthud the thickness ohthedis weper

layer tapers or thins out and the thickness of the soft layer increases as moving

15 forward from the heel zone 178. The metatarsal zone 182 (zone 2) in this
embodiment is formed of just the soft material. The final zone (zone 1), the toe zone
184 of the chassis 176 has a top layer of firm material and a bottom layer of soft
material.

In an alternative embodiment as schematically represented in FIG. 15C,

20 which could be considered a more comfortable and durable chassis 176, and
typically more expensive chassis 176 to produce, the thickness of the chassis 176 1s
at least 8 millimeters. The heel zone 178 has a lower layer which is considered
medium hardness and has an Asker C hardness rating of 45-50. The upper layer of
the heel zone 178 is a firmer hardness material similar to the previous embodiment.

25 The arch zone 180 has a medium hardness material which is overlied by the firm
hardness material. The thickness of the firm hardness material tapers or thins out as
in the previous embodiment. Both the metatarsal zone 182 and the toe zone 184
have a medium hardness material having an Asker C hardness rating of 45 to 50 as a
lower layer. Inserts overlie or underlie the medium hardness material of the

30 metatarsal zone 182 and the toe zone 184. The insert of the metatarsal zone 182 has



having the netatarsal zone 182 and the toe zone 184. In addition, in
contrast to the 25 previous enbodinent, a transition area 186 is |ocated
bet ween tWeohedbk73zone 178 and the arch zone 180 where thepCpPUS@EIB31
characteristics change, typically froma firm resilient area in the hee
zone 178 to a |l ower/soft duroneter material. While the chart as
represented in FIGS 15B-15D shows trangjtion through the entire zone 3,

the arch zone, it is recognized that the transition can occur in a snaller
area such as 30 shown in FIG 15A. The renmai nder of zone 3 can have uniform

properties such_as [ Q5127 CT/USQ1/ 49381 - avi.n mgferial wth
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represented in FIG 15B, the chassis 176 has a thickness of at |east 6
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the firmupper layer tapers or thins out and the thickness of the soft
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zone 182 (zon i i . i . J - qyaterial.
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| ayer of firmuvbdedrtbgdthaniiriag llod hamfhayeng plocassf t  material. In an
alternative enbodi nent as schematically represented in FIG _15C 20 which
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chassis 176 is
15 amore expensive chassis 176 to produce than schematically shown in FIGS. 15B

and 15C, the thickness of the chassis 176 is at least 10 millimeters. In contrast to the
previous embodiments, the chassis 176 has a molded bottom 188 and an upper insert
190. The molded bottom 188 is made of a polyurethane having an Asker C hardness
rating of 45-50. The upper insert 190 is a slow recovery material which means that
20 the material conforms to the foot therein increasing the surface area of contact
between the foot and the chassis 176 resulting in an improved pressure distribution.
While conforming, the slow recovery material does recover slowly to its unloaded
position, therefore the material partially recovers but still retains some or all of the
shape of the foot as the foot goes through the gait cycle. The upper insert 190 in this
25 embodiment is made of urethane such as slow recovery Poron™.
Interposed between the two layers, the molded bottom 188 and the upper
insert 190, is a layer that has four zones, which defines the four zones of the chassis
176. The heel zone 178 has a material with a firm hardness. The arch zone 180,
zone 3, has both material with a soft hardness and material with a firm hardness,

30 similar to the first embodiment.



at least 8 mllinmeters. The heel zone 178 has a |ower |layer which is

consi dered nedi um hardness and has an Asker C hardness rating of 45-50.
The uppewoayes123f the heel zone 178 is a firmer hardnesBCvaEb@r49ad1 si m | ar
to the previous enbodiment. 25 The arch zone 180 has a nedi um hardness
material which is overlied by the firm hardness material. The thickness of
the firmhardness material tapers or tfgns out as in the previous

enbodi nent. Both the metatarsal zone 182 and the toe zone 184 have a

medi um hardness material having an Asker C hardness rating of 45 to 50 as a
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havi ng an Asker C hardness rating of 30-35, such as PoronTM or
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referring to FIG 15C, the insert of the netatarsal zone 182 is a

pol yur et hane eh@ships. biierpasedds f Javer B of wafing mategialss apdeaelrg mateualtd an
Asker C hardness rating of 30-35. The insert of the toe zone 184 is a

pol yur et hane Yngp?peéﬁ%f‘r acterized as a medi um hardness material with an

Asker C hardness r g édiradtito 4t b9 tHe@mbbaBné 856 IHAIGS. BAL FORIkIR: $h4Bsit ayer s
in the toe zone that have the sane material property is that one is added

as an insert hisaseastaféransitran ADGgForeeemplea the Heok anddirgh zomeh,dedest et han
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chassis 176 to produce than schematically shown in FIGS. 15B and 15C, the
t hi ckness of thteriehstbe §sof?’énatsriatoctwasverlOdistahdel Mekayrise, thatrawHionadseamt o t he

previous enbodl menl okl ST 2 LTS, Nen S, RL 100, bot Lam 18 and.gn upper
Asker C har dnggsirs @k hin8fiof aisPce. THEhHREE hnd BREZbne AnblRedishpposiecovery
mat eri al whi ch neans that
15 insert can be included, such as shown in FIGS. 16A - 18G and discussed below, to
further tailor the properties.
A fifth alternative embodiment of chassis 202 having transition zones is
shown in FIG. 15F. The chassis 202 has a single layer 204 of varying materials or at
least a material of varying properties. In contrast to the previous embodiment,
20 transition occurs over the entire heel zone 120 and the entire toe zone 124.
FIGS. 16A and 16B show a top and bottom view respectively of an
alternative embodiment of a chassis 206 for a shoe 30. The chassis 206 has three
zones or regions; a heel zone 208, a metatarsal zone 210, and a toe zone 212. The
chassis 206 has an insert 214 that defines the heel zone 208.
25 In one embodiment, the insert 214 is made of polyurethane. The heel zone
208 in this embodiment includes the arch. The insert has a plurality of projections
or fingers 216 that underlie the arch. The fingers 216 allow the insert 214 to flex
more, therein creating a softer region than under the heel.
FIGS. 17A and 17B show sectional views of the chassis 206. The chassis

30 206 has a plurality of materials to form the chassis. As indicated above, the insert
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firmhardness, 30 simlar to the first enbodi nent. WO 02/ 051273
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FI G 15E. Thi odi nent imlar in sone r ects t at_of

enbodi ment sh&/\‘% r%als—"? @ten%%(iog{’?rﬁ’“?gn nbsgﬁ@rl I1 ?/tql’kﬂlggué’dﬂﬁtgn%}ri@ashom
The chassi g 192 hag, ﬁid?@ﬁ?n?éontﬁ@tt%%@ﬁ@‘yﬁﬁs didsis, SHGRhARIsTHYd havBicehp@xt ends
the entire area. The chassis 192 is shown wi th ‘an upper or top layer 196

of | eather fohed pertmméZ(%mTﬁnatcepHndr}meB@mcbn 226/has anantefiashippnrt ldyet 22paskd i s
oronet o | hrbmal b CRSEhE L L ol anhbin St el 2B o

t he chassis f%‘@éﬂ t npl e, the heel and arch
zones, zones Q and |ﬁl%lligeﬁ%%ahggt&ggmag&%%% al with a nedium

har dness. The net aWalsthk capprel Heabpatiom2 26 baihg part bf the hhasdrse?ﬁ)é m aOmtragt to

characterlzed as soft ThetranS|t|onfromt medi ymt'. nmateri
"soft" natl8ri 9¢1n%§%nw§ i {heruppoti b e & lessi 1@&@@6 rtﬂﬂﬂén% peteen ths O?tr%)m the
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zone, a nol dedortrastiophebéttckd 3P asE tHe vppar Newhowelmisiethensiscscasflsd@adbyn Fl GS.
16A - 18G and discussed helow, to further tailor the properties. Afifth
alternative eHisdalicrskipn gfthdhag®wiad202 havi ng transition zones is

A sectional view near the lateral side of the chassis 206 is shown in FIG.

15 17B. The insert 214 is interposed between the base material 220 and the top
material 222. The cupped heel portion 226 is fixed between the insert 214 and the
top material 222. While the base material 220 extends the entire length of the
chaséis 206, the upper layer transitions from the heel zone 208 to the metatarsal zone
210. The chassis 206 has a top material 234 in the metatarsal zone 210 which is

20  distinct from the top material 222 in the heel zone 208.

A sectional view of the chassis 206 generally along the center line is shown
in FIG. 18A. The three regions of the heel zone 208, the metatarsal zone 210, and
the toe zone 212 are defined by the different materials used as a top material 222,
234, and 236. As indicated above, the chassis 206 has three regions or

25  zones, that of the heel zone 208, the metatarsal zone 210, and the toe zone 212. The
top material 222 for the heel zone 208 is selected to be resilient. The top material
234 in the metatarsal zone 210 is selected to be a cushioning type material.

FIGS. 18B-18G show the cross sectional views at various locations of the

chassis 206. In FIGS. 18F and 18G, the sides of the cupped heel portion 226 are



shown in FIG 15F. The chassis 202 has a single | ayer 204 of varying
materials or at |least a material of varying properties. In contrast to the
previ ous veorbzoiieBnt, 20 transition occurs over the entirertpebozsse 120 and
the entire toe zone 124. FIGS. 16A and 16B show a top and bottom vi ew
respectively of an alternative enbodi nent of a chassis 206 for a shoe 30.
The chassis 206 has three zones or regjons; a heel zone 208, a netatarsal
zone 210, and a toe zone 212. The chassis 206 has an insert 214 that
defines the heel zone 208. 25 In one enbodi nent, the insert 214 is nade of
pol yur et hane. _The ,heel. zone

insert has a Eﬁeﬁr QS ng‘Cﬁ)th 5}?% i C@ngd }beFFW‘ﬁ bqlsgglgr:qg? eﬁlﬁ SEIO? é‘c'? heThe

arch. The fingefsis %@@b%éﬁ\glﬁ@ﬁmkaﬁ%weaﬁﬁletlﬁsefdmaﬂa{%@toptrh@céﬁngr eating
a softer region than under the heel. FIGS. 17A and 17B show secti onal views

of the chassis 206FIGHel dthamsklaB siRey e Gatbrabside piemmdum;dldfsma\newwéﬂs: to
formthe chas i ndi cat ed ove, the. in 02/ 05127

bCT] US01/ 4033145513406 1RPeiRERe THEBPekIELDTOR RR0 AT R Hfomahegest
plurality af bfMgensssktDe. e thid@8feRal 2bs dchdkfnBing@ht Rell of$hOlshd 8-
Underlying the insert 214 and interposed between the fingers 216 in the
slot 218 is 20kdbke twptreaterdls 227).23@y@wd poruyetlivehe hasermat@dal 226 imtheop or

finish material 222. 5 In addition, in contrast to the previous chassis,
this chassis ?ﬁ@“ﬁ%@zan%hpped heel portion 226. The cupped heel portion 226

has an interior su 1GO r VRS 9095,5430. As
seen in FIG 17A tpﬁegﬂ%agggkvhﬁfs%ggglg%% mq;fG @ gﬁget v?/een the insert

214 and the tb@nﬁnﬂémhdbnzﬁﬁmfwwtMmumpmﬁﬂhﬁednh&pﬁwpmnmnﬁwn8&6Th£mmgmpart

of the chassis 206 in contrast to being forned in the upper 34, there
is |ess I|Qel§4i%§QM?tP@HbVﬁﬁm%égﬁE@ﬁhPHé6foot 40 and the shoe 30 in the

heel reghon: [The chassis, FOMAmYERaNA ULDS0S Rl B ik A8AAAIES! P14 De

bottom 32 and the upper 3 ose novenent Is also |n uence

interacti on Wi9B. The chseis2d6 hés s ehiralonaf zoties incheting 4 hecllzahe2@, asi de of the
chassis 206 is shown in FIG 15 17B. The insert 214 is |nterposed bet ween
t he base nat eFicttarsalgoradl, ﬁ'@dtaé‘fﬁ zone 212. The chassis 206 has a cupped heel portion

226. In contrast to the previous embodiments, the cupped heel portion 226 has a tab
15 294 which extends through an opening 296 in the upper 34.

The interaction between the tab 294 and the upper 32 links or registers the
chassis 206 with the upper 32. This registration prevents the chassis 206 from
moving in the fore and aft direction relative to the upper 32 and the rest of the shoe
30. By registering the chassis 206 to the upper 32, the foot does not rub relative to

20 the upper as the foot moves with the chassis 206. The registration of the chassis 206
with the upper 32 using the tab 294 allows the bottom 32 to expand as required and
as discussed above and the chassis 206 to dynamically handle the pressure
distribution to the foot.

It is recognized that registration of the chassis 206 to the rest of the shoe 30,

25  the bottom 32 or upper 34, can be done by other techniques. For example, the
chassis can have a rail or projection that is accepted in a complimentary void in the
bottom. Furthermore, the mere fit of the chassis to the remainder of the shoe in
certain embodiments results in registration.

FIGS. 19D and 19E show an alternative shoe that has a chassis 206 which

30 includes a cupped heel portion 226. The upper 34 has a tab 338 that projects upward



material 222. The cupped heel portion 226 is fixed between the insert 214
and the top material 222. While the base material 220 extends the entire
| engt h ofwo hzosietsassi s 206, the upper layer transitions frOMUBHE9BEEl zone
208 to the netatarsal zone 210. The chassis 206 has a top material 234 in
the metatarsal zone 210 which is 20 distinct fromthe top material 222 in
the heel zone 208. A sectional view of,.the chassis 206 generally along the
center line is showmm in FIG 18A. The three regions of the heel zone 208,
the metatarsal zone 210, and the toe zone 212 are defined by the different

terial d terial 222, 34, .. 3 i.ndi.cat ed. above,
The chasei o o0 e bRPad G Br e s i@ 2 oktng aski 2hEEKESHe "v0s,
the metat ar Sah%@é}ﬁ%bgwme%ﬁff FaheriRauppe®s. 2tide culD$42 b0Re BRSER I hedPRad OF

the heel zone 208 is selected to be resilient. The top material 234 in the
net at ar sal zomeorRhge Put BdlesiceeninlIGoé9%. EThe bipei hgelpppieomZiteras al fastenees.

18B- 18G sh i onal i i gns.of the chassi
206, In 7l oo brhi saepierpiey e Dol iR 30 ifons3s are vo
02/051273 BCThREL A3 8denerSYUPARIBAIARKS BFtERG 1RROUSsis id@ewﬁlvﬂﬁ%F&eel

portion 226 is secured to the rest of the cChassis 206 by being interposed
between the iBbert 214 and the top material 222. FIGS. 19A and 19B show

the | ateral side view and di al. side view of the chassis. 206 respectjvely.
The cupped heel pofti BIAEs K g a kGG PO HE e B nEde o HEUhass! S
206. The base 1 al ' el - 1 Si s

206. The top ‘%?3?%??%‘?‘33455g‘}d“?‘éﬁﬁﬁgn%s?ﬂ%%ﬁf‘? gnetk E%}ggbngg 28 r?g{thgrciﬁ%?r%zzo in
their respecRi&evaberemd sdcwecto thoapperi3évwo ofgisterdhoehad3fls mdthsheowpper 34F| G

19C. The shoe 30 has . bottom 32 and an u r 34. The upper 34 has an
expansi on !forti on gél}l?eﬁh%“’]ﬂﬁﬁléﬁs shpgynps dﬁ?cgg\iﬁmﬁ"?@ @ﬁgomt%iﬁrﬁ»‘?%ﬁm@he lip
116. The shoeg, | i f.1: g | m . in
Fics, 17 10a! BEREl oSS el BRI ReERR oy Fpisl Bt B T e
zone 208, a hedraitamstl the eoe, edidhavanik conimmerte pE thdlchassihacdiassuged206 has a

cupped heel portion 226. In contrast to the previous enbadi nents, the
cupped heel pbetbogann¥s Indhe gltqragiive, some of the components of the chassis can be

secured to the bottom while other components of the chassis can be detachable and

15 removable from the remainder of the shoe.

FIG. 20 shows an alternative shoe 240 having a bottom 242. The bottom 242
has a bottom surface or sole 244 that is not flat. The bottom surface 244 has a crown
or concave surface wherein the edges, the lateral edge 246 and the medial edge 248
are raised compared to a center region 250. As the bottom 242 is loaded and the

20 bottom surface 244 flattens, the lateral and medial edges 246 and 248 will move
away from each other therein widening the shoe 240 in the region having this
curvature. Typically the curvature is in the metatarsal zone and the toe zone.

Referring to FIG. 21A, the bottom surface 244 of the bottom 242 is shown.
In contrast to the shoe shown in FIGS. 3 through 7B, the bottom 242 does not have

25 an expansion portion to allow the edges to move apart.

FIG. 21B shows the top side of the bottom 242. The bottom 242 has an
upper layer 256, in addition to an outer sole 254. The upper layer 256 has a heel and
frame segment 258 and a pair of smaller inlays 260 and 262. The inlays 260 and
262 are adjacent to each other and are encircled by the frame segment portion of the

30 heel and frame segment 258. One of the inlays 260 is in the toe zone and the other



15 294 whi ch extends through an opening 296 in the upper 34. The
interaction between the tab 294 and the upper 32 |links or registers the
chassi s 200803173t he upper 32. This registration prevent sPChesehassi s 206
from noving in the fore and aft direction relative to the upper 32 and the
rest of the shoe 30. By registering the chassis 206 to the upper 32, the
foot does not rub relative to 20 the upper as the foot noves with the
chassis 206. The registration of the chassis 206 w th the upper 32 using
the tab 294 allows the bottom 32 to expand as required and as discussed

b d the. chassj.s.206 tq d i cal | dl e the pr. di strjbuti
fo i he oot | T2 R it b GeWRERRF ol B PR s SRS ARMLErae Rk ot he
rest of the shopsiddm indRdddRQine WL 3R TdAP BRMedreglo@ Thida gl fRrdyzdkher

techni ques. For exanple, the chassis can have a rall or projection that is
accept ed i n aawbimyroxeritysoyhemetarsal zove. Iholis embodinrenh draniptays 26hend26% fi t

of the chassis to the.r i nder, t.he shoe in .certain empodi nents results
in registrati 8t @P@%l.ntgg%oté% 2f§%a‘élﬁg\?vp&?°§? flg}lf?&h &85% © fot 11?1&’56 a
chassi s 206 Wi chs394isbedstfQs,v@ cupped heel portion 226. The upper 34 has a
tab 338 that projects upward WO 02/051273 PCT/ USO1/ 49381 -31 and has a

f ast ener 340. The Augepiéchahemv tpkert gaparalg Glonf thdeentdrdms iof tiROBttemt 242ds
upward above the cuff 3 of .the u 34, The cuff _342 o he shoe in the
heel has a cm’@%@t géé E{gggogggﬁﬁéﬁaﬁh@ouﬁéﬁefzﬁgve@ptbgho BB i on
226 has a fas | [ R4Lepf the
C2b 208, The LeperisihatEiER b o E PE Ao 10 BSOS et

regi sters theamhash irgi@0mdmtithe fréve of fipeshoe.3Withdm therfleal geldramesegofent23d nki ng

mechani sm 346 _for registering the chassis 206 _to the upper 34 is shown in
FIG 19F. ¥hels thmhzwg 26acYie iona ghegrch %@eaﬁggf‘sﬁ?@e 3§ogﬁemﬁtm&1 Z9Rg

Fecures L0, MRSkl ERIRRE i RSk ol e upner o1, 10 Mo
the distinctive zonesprefitalentbodithait the ediet eole b isasqrasiirubieer fa@rits wéart he
foot that interacts with the zone, can have the conpgnents of the chassis
that are secupedslingesistance properties. The inlay 262 in the toe zone is made of a
polyurethane having an Asker C hardness of 45-50. The inlay 260 in the metatarsal
15 zone is made of a polyurethane having a hardness of 30 Asker C. Both inlays, 260
and 262 are selected for cushioning and resilience properties. The supporting shank
264 in a preferred embodiment is made of a molded or stamped stiff material such as
nylon, TPU, or steel.
FIGS. 22B-22E show sectional views of the bottom 242. The bottom 242
20 has alip 266 for securing to the upper 34. The lip 266 is carried by the heel and
frame segment 258 of the upper layer 256.
As seen in FIG. 22B, the bottom surface 244 of the outer sole 254 is not flat
and is crowned. The edges 246 and 248 of the bottom surface 244 of the bottom 242
are raised compared to the central region 250. When a load, such as stepping is
25 applied to the bottom 242 of the shoe 30, the bottom surface 244 flattens therein
moving the lateral and medial edges 246 and 248 apart. As indicated above, one of
the benefits of the extension of the metatarsal zone of the shoe besides comfort is
that the shoe 30 has a more tailored look in the unloaded position.

FIGS. 22C, 22D, and 22E each show cross sections of the bottom 242. The
30 supporting shank 264 extends through the heel and frame segment 258 of the upper



the bottom34. In the alternative, sone of the conponents of the chassis
can be secured to the bottom while other conponents of the chassis can be
det achabliveOo anes12B renovabl e from the remai nder of the shoRCT/BE@G/492€1 shows
an alternative shoe 240 having a bottom 242. The bottom 242 has a bottom
surface or sole 244 that is not flat. The bottom surface 244 has a crown

or concave surface wherein the edges, the |lateral edge 246 and the nedi al
edge 248 are raised conpared to a ceriter region 250. As the bottom 242 is
| oaded and the 20 bottom surface 244 flattens, the | ateral and nedi al edges

Cntho r egi onaEATRy WHTEHE oG SRECe 2t A b vty R el RSt e
net at ar sal ZO&%n%E'@IG@ AP ZOFE the SRehEUVRGretif chBinaddiwithiBe PRfdagsn
surface 244 of the bottom 242 is shown. In contrast to the shoe shown in

FIGS. 3 thr ougimk?lsss afiiee tprter baye2236 owts indhe sl sonezZpamdiex prap slightlypasr t i on
to aIIowthee ?A 1igoveaart FIG 21B shows the top side of the bottom
242. The bottf) fpsige gyptat 5?}§1°n?ayer 256, in addition to an outer sole

254. The upper |ayﬁfc&@x@stﬁ@%h@erﬁ%ﬁm@ﬁ%ho&fﬁ%?FI@@@”thhgagpéi‘ri'éjn(?t sB@hr of

smal l er inlays 260 and 262. The inlays 260 and 262 are acent to each
ot her and ar ewﬁh(alhoq:llzentabgmd:mmrdughrtbe we]g n:ethle snier thnh oonteest aMemﬁl HRexel and

frame segnent 258. One of the in_the toe ot her
WO 02/ 051273 PBH:URpPDR sesewn.tyrpvg aﬁroa 254 of FPeliofs %tﬁa(fmse e. In

the bottom 24&&01&1%&?8' ’i’hé‘hﬁ'étﬁﬁﬂ{ﬁﬁs”&n@g?rggxgﬁ%% rSRVe ik XQ o@lmr?:pbp§4 whi ch

extends fromt regl o rough t ne and in proximty to the
net at ar sal zoAechadsis 3disshewhodérigng thetbottomd4dys 260 and 262 form zones in
t he bottom 242 having a purpose simlar to those of the zones in the 5

chassi s ad0di scusséd sl view of B lpnd16 iy sesn ARER- Tdnkr Bhe Yopsr 8hE t he
ourer sol e 265 Fitt etar ol Siom Hbel B eltod flomrd QOnBRb 288 & oot 258

of the upper |ayer Rafe@nmgtosfﬁ@\z\mAmnﬁ DBBhtﬁehneden@Iaﬁé‘talr@@& ofthabott@h 2uhe
front of the shoe. Wthin the heel and franme segnment 258 10 is_ the shank

264 which st i fsrbpwng Roththsiouies pele 854 enéthethsel ang frappresegient 2380 the BpRer
layer 256 are seen. The lip 266 which helps retain the upper 34 is likewise shown.

15 Referring to FIG. 24B, an alternative bottom 272 has an inlay 274 which is
encircled by a heel and frame segment 278 of an upper layer 276. However in
contrast to the previous embodiment, the inlay 274 is a displacement material, which
while located above the outer sole 280, extends through ports 282, as seen in FIG.
25C, toward a bottom surface 284 of the outer sole 280. As the foot 40 applies ‘

20 pressure to the chassis 36, not shown in this figure, the inlay 274, the displacement
material, is forced into soling channels 286 of the shoe 30 as seen in FIG. 24A
therein creating more space within the shoe.

FIG. 25A is a sectional view taken generally along the center line of the
bottom 272 of the shoe 30 showing that the outer sole 280 of the bottom 272 has the

25 Dbottom surface 284 similar to the previous embodiment. In addition, the heel and
frame segment 278 of the upper layer 276 receives a supporting shank 264. The
inlay 274 or displacement material is shown extending through the ports or apertures
282 to the soling channels or grooves 286 on the bottom surface 284 of the outer

sole 280.



and toe zone have respectively different inlays 260 and 262. In a preferred
enbodi nent, the outer sole 254 is nade of rubber for its wear and slip
resi stanceoprejerti es. The inlay 262 in the toe zone i s nmRAEUSI1/4381

pol yur et hane havi ng an Asker C hardness of 45-50. The inlay 260 in the
nmet at arsal 15 zone is nade of a pol yurethane having a hardness of 30 Asker
C. Both inlays, 260 and 262 are selegéﬁd for cushioning and resilience
properties. The supporting shank 264 1n a preferred enbodi nent is nade of
a nol ded or stanped stiff material such as nylon, TPU, or steel. FIGS.

22B- 22E sh ti ' f.the bottom 242 The hottom 242 .20 h
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bottom surface 244 of the outer "sole 254 is not flat and is crowned.

edges 246 andtlz4@edhires R82 tyotht gmoyes 2&cm thdBotddm stigade@8om 242 are rai sed
conpared to the central. reqi 50. a.load, such as steppi is 25
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therein nmgvi Bﬂ)ﬁ]ﬁ&g'%}t@ﬁﬁdsﬁﬁ‘gh&%j.' Phe 809830 245aPRshed48, ARA 3458 and a

i ndi cat ed above, on€ o the benefits of the extension of the netatarsal
zone of the sbimssibési das botorh@5E hiasa badeatr solegostivoe3 Bithavaw avardB86 imi | or ed

| ook in the unlpaded positi . FI GS. C, 22 and 22E each s I OSS
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heel zone as 36@srbounddd &SopdThamae?Bier ASBehatingbtming rad apperesuiface 362.
conmbination with the increased thickness of the upper |ayer 256 results in

the heel 28neTBxPBPRISHYASH O hep PaIaRY Oer edesifd PBY 2 CONYHE RISt BYEPB AP0z one.
L SO L GBI R LRy o LRy i EEp Sl s
in FIG 22Blpottiog 36ppethe uppsesiiact 862 hantialay be dsplacerdént mdteridd 8 70 silntitam 242
with aline of stitching 268. The lip 266 in this enbodi nent_ hel ps retain
the shape of thdaigsseribelabove with respect to FIGS. 24A-25C. This inlay or displacement
material 370 expands into exterior portions 372, underlying the planar outer edge
15 364 of the upper surface 362 of the cavity 360, when force is applied to the inner
layer 358 of the bottom 352. This force is applied through the chassis as the person
loads the shoe. As the displacement material 368 expands into the exterior portion
372, the inner layer 358 and likewise the chassis 36 can move downward in the shoe
350, therein creating more space within the shoe. Likewise, as the force is removed,
20 the inlay or displacement material contracts back into the center chamber forcing the
inner layer upward therein reducing or decreasing the volume within the shoe.
In manufacturing this shoe, the upper 34 is secured by a line of stitching 376
to the inner layer 358 prior to the base or outer sole 354 of the bottom 352 being
molded such as by direct injection or vulcanized to the inner layer 358 of the bottom
25 352 and the upper 34. In one embodiment, the inlay material 370 is a polymergel
having exponential elongation properties with memory, that is molded or extruded
into a base shape. The midsole is premolded into a convex shape and allows for

shape displacement. The cavity 360 with the inlay 370 is typically located in the

metatarsal zone and toe zone of the shoe 350.



A chassis 36 is shown overlying the bottom242. 10 An enl arged view of the
lip 266 is seen in FIGS. 22D1. The upper 34 is sewn with a vertical stitch
with thewppro513%8 | ocated i nboard of the Iip 266. ReferrpPayusa/4B885 23A
and 23B, the nedial and lateral side of the bottom 242 is shown. Both the
outer sole 254 and the heel and frame segnent 258 of the upper |ayer 256
are seen. The |lip 266 which hel ps ret qé'gw_ the upper 34 is |ikew se shown.

15 Referring to FIG 24B, an alternatiVe bottom 272 has an inlay 274 which
is encircled by a heel and franme segnent 278 of an upper |ayer 276. However

in contrast to th revi ous, enbodi nent., the jnl 274 is.a displ.acenment
material, which V\,ﬁ}@ﬁ%gft%‘&nqgB‘g{P&afY}SW(?E?ébO%g?/OeWE%6_’{10%9&33%?810@1‘1{’%r ough
ports 282, ashgRéi chhsticfon. PREshoe@WBMds 8n BSYick 9 Shdttcke 88281 DEnasfig 30Ut er
sole 280. As the foot 40 applies 20 pressure to the chassis 36, not shown

in this figur@&hebbigom38ahad7 basetlmer 384 phdaenpper layend . i Hie uripst fapercd®é i nt o
soling channel s 286. of the shoe 30 . seen in FIG. 24A _thereipn creating
nore space Wi k‘?ﬁ %ﬂ_glﬁepuéfﬁ&’é’_l’thiﬁ 8"2‘@%1? P’é&éﬁ?etg? F]E)ar?éllsggi”éwetsg‘%hg%@ﬁ&’%l ly
al ong the genggry Vldi('i‘§9%in 1B etRAAIONE 7 PhiRicehtiB vBROS03R (BORMaRYsA Bale t he
outer sole 280 of the bottom 272 has the 25 bottom surface 284 simlar to
t he previous estboes aeigid inlay 39adilh b prgferrdteerimetimentdtherradidagitdns a278 of the

upper |ayer 276, receives pportin hank 264. The inlay 274 or

di spl acenent RebEFSRANCE a?ﬁim@méﬁ%s 19 éﬁthwtﬁmgrbf% et tures
282 to the solinhg; - t r f the
outer . sol e 280 L 0L B RER TRy 0SB e R R S SEmdake,
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36. The bot t ofaydbthetus redubiag ehepresatetophs fdotNEQRhsioa v aghvament cdnBB6 i n

whi ch an inner |ayer 358 is |ocated. Interposed between the inner |ayer 358
of the provided by a crown and mechanical grooves.

FIG. 27B is a top view of the bottom 382 of the shoe 380 showing the

15 connections by the elastic membranes 394 of the inlay 392 to the rigid outer layer
388. This dissipation of pressure by spreading the force over an area results in
ground insulation, i.e., the ground surface is not perceived.

It is recognized that while the expansion of the bottom of the shoe has been
shown in the embodiments to expand in the lateral direction, the shoe can be

20 designed to expand lengthwise also. Lengthwise expansion may be desirable in
children’s shoes so that the shoe has some room for growth. One method of
expansion is to have slots in a first material which receive a second material, such as
in the first embodiment, extending in a lateral direction.

As indicated above the foot is dynamic in shape and the foot’s shape changes

25  as the foot is loaded and unloaded. The shoe having the bottom portion, the chassis,
and the upper portion as described allows the dynamic movement of the foot in
comfort. The bottom portion expands and contracts with the expansion joints and
the crowned shape. The chassis spreads the force on the foot over a greater area than
the typical three loading points therefore reducing the pressure and likewise

30 expanding in shape because of the curve of the chassis in combination with the



bottom 352 and the base 354 of the bottom 352, a cavity 360 is formed. The
cavity 360 is bounded on top by the inner layer 358 therein form ng an
upper sum@orold8B. 10 The upper surface 362 has a pl anar pOT/@s0IRMGH 364 and
a convex center portion 366. Located within a center portion 368 of the
cavity 360 underlying the convex center portion 366 of the upper surface
362 is an inlay or displacement materigl 370 simlar to that described
above with respect to FIGS. 24A-25C. This inlay or displacenent naterial
370 expands into exterior portions 372, underlying the planar outer edge 15
364 of the upper surface 362 of the cavity 36 en force is applied to
the inner la %tFOI%S@18FPE%@OH%W%‘%ﬁdfﬁ?%%%&%‘BC ?Oé?t %ﬁF?‘e@het hr ough t he
chassis as thgyREhsQsh of BBIGudte 288 FSturbSot thE bOHGRIPBARITE e JNBIsRY hidd thd68
expands into the exterior portion 372, the inner [ayer 358 and |ikew se

t he chassi s 36pmaportivualidwsrforss comiorteble speetinB80e thdtelseianhisvesat i ng nor e
space within %?gﬁj@sk@elqu(Lkew se, as the force is renoved, 20 the inlay or
di spl acenent PP tracts back into the center chanber forcing the

i nner | ayers upwar dywiies B]nt&E6E hAgh&h pdRLMBRR shEwh AR MSIcHBE Withhi-n t he
shoe. In manufacturing this shoe, the dpper 34 is secured by a |line of
stitchi ng 376reftrendcaao prefiared emtrrdiB&8s hereof, it wilt beulkestoa! bytss skelbdde 354

of the bottom 352 bejng .nolded such as by, di.fect injection.or.vulcanized
to the inner Phieprtdby varopschapgssip Eﬁ’%&rﬁ%‘?t%{?dn‘% %}b‘%‘e ergin Withone

enbodi nent, t [ ' 1 &ﬁ@{ I ent |

el ongati on prggpe#ﬂé%#ﬁ‘ﬁgdﬁ@hé’?% I{Iﬁ%@ ollqghm) cilg%ld(? gé;%l uggéép&?ﬁbb Iglrbase
shape. The n dsahsle,) wripue fatdedofl differeat abodaxersh apebastinizhédoorfitied. Fhape
di spl acenent. The cavity 360 with the inlay 370 is typically located in the
met at ar sall0z openagabedaicnismops tham ang RERNYBEH MePEIPIR Eﬁﬂg’?@eéé”i}? 188381
-35 FIG 27A | f i ' .\ her
alternative %%qa?%%{lglg%g%‘rﬁ g%ltslg%ﬁ%tewhcgmsr‘%ﬁfte&gg{%ﬁeggéghdﬂu%%}el? 4, a bottom
382 and a chaggidiiodblly, sbhe eabotdneniSael thapreser aisventiay slioe3B4 havih Biwenpper

| ayer 386. The upper layer 386 has a rigid outer portion 388 which
under | i es t hebettes pogiozghptinelpdessrhnitogpmdechaptis, sviflgrotheregibgdmamts ¢an; he

| . 58105 .
Trord i ay o8 1R EFEMAR) el ohiBat RpbFR B @ sl T0" G, TET S



pol yuret hane or a TPU. The inlay 392 is secured to the outer portion 388 by
a plurality of elastic nenbranes 394 which allow the outer |ayer 388 to
expand aweg 0631213t he inlay 392 as the foot expands. By thepCDUS@r49p%Irti on
388 and the inlay 392 10 being of a rigid nmaterial in the upper |ayer 386,
an external concentrated |oad or pressure point such as froma rock is

di ssi pated over a larger area by this_iigid inner |ayer therein reducing
the pressure to the foot. Expansion or novenent can be provided by a crown
and nechani cal grooves. FIG 27B is a top view of the bottom 382 of the
shoe 380 showi ng the 15 connections by the elastic nenbranes 394 of the
inlay 392 to the rigid outer layer 388. This dissipation of pressure by
spreading the force over an area resul tg AtmMsground insulation, i.e., the
ground surface is not perceived. It is recognized that while the expansion
of the bottom of the shoe has been shown in the enbodinents to expand in
the lateral djrecti t he shoe can be 20 designed to expand | engthw se

al so. Lengt hw"e¥! BYaREAdS my be desirable in children's shoes so that

t he shoe has sone roomfor gromh. One nmethod of expansion is to have
slots in a first material which receive a second material, such as in the
first enbodi mént, éxshends agepine ot bavengmd hetilyarch, inmatatakslsj i toes, 8k shbove t he
foot is dynamic in shape and the foot's shape changes 25 as the foot is

| oaded and unl oade8?™M{H¥"&hoe havi ng the bottom portion, the chassis, and
the upper gortion as degehiihGthadinAWRxhiiRidhachafisHPIE SRRy thdBoth@Rt 1N
confort. The bottom portion expangs and contracts wth t'he expansion joints
and the crowned shagelly iihderlyhashe mesqparedsls t he force on the foot over a
greater area than the typical three ] oading pqints therefore reducing the
pressure and |ikewi se 360 8RPARETIE vihebRidlF@dause of the curve of the
chassis in conbi nati on w %%%? 49383 -36 bottom
The upper portion expan §5§ﬁﬁqﬁgﬁﬁﬁﬁﬁ%§§as ﬁgqgggﬁﬁ%%ves.$%he conbi nati on
of the structure and features of the bottom portion, the chassis, and the
upper portion _allows for a confortable supporting shoe that al sqQ achi eves a

f ashi onabl e | 8ok. A shoe ofclaim 1 wherein the expansion meghamsm of the bottom mcludes
10 a crowned shape such that the bottom has a bottom surface wherein a central
region of the bottom surface extends below a pair of side edges of the bottom

surface when the shoe is in an unloaded state/position and the edges move

outward and downward when the shoe is in a loaded state.

3. A shoe of claim 1 wherein the expansion mechanism of the bottom includes
15 an outer sole having a plurality of apertures, the outer sole of the bottom and
the upper defining a shoe volume, the bottom including a displacement
portion generally overlying the outer sole and filling a portion of the shoe
volume, the displacement portion capable of deforming and projecting
through the apertures of the sole portion and into channels therein increasing

20 the shoe volume.

4. A shoe of claim 1 wherein the expansion mechanism of the bottom includes
a base portion and an expansion portion, the base portion having a plurality

of slots extending generally longitudinally in the mid-foot region defining the



5 Wiile this invention has been particularly shown and described with
references to preferred enbodinents thereof, it will be understood by those
skilled waorbsm2zmrt that vari ous changes in form and det aPCHUR®IY49B81 nade
therein without departing fromthe scope of the invention enconpassed by

t he appended clains. For exanple, various features of different

enbodi ments can be conbined or omtted,, In 10 sone enbodi nents, nore than
one expansi on nechanismis provided, ereby each expansion nmechani sm
separately contributes to the expansion of the shoe. Additionally, sone

enbodi nents of the present invention shoe can have.a.lower.or,. bottom
portion that incl uFSENSOBCIEH g}?oexgalbsh(g]s%c? on %ﬁﬂeg Oéﬁﬁﬁeréa?rﬂ%%‘?’wgnt s can
have a |ower or boi&m BYahieNof thatholies @ bottom but no chassis. WO

02/ 051273 PCT/ US01/ 49381 -37 CLAIMS What is clainmed is: 1. A shoe to

accept a foot having a heel, arch, netatarsals, and toes, the shoe
conprising; 5_a bottqgm havjng an expansi on chani sm.for expandi.ng t he
bot tom | aterdfly ooy FHYTAHE Fap AT bes o expandipe wd FEGCIRE | e
bottom and a chasﬁ{egh&ﬁgrﬁlf&dexgxn&iﬂga&p&gﬁqbﬁ@thgtag?ér[y| ng the foot. 2. A

shoe of claim| wherein the expansion nechani smof the bottomincludes 10
a crowned shape such that the bottom has a bottom surface wherein a central

regi on of the bottaom surface extends bel ow air of side edges of the
bottom suPfafe whénshoReLs | ¥herging ﬁﬂ?ﬁ%&g&n P%FEWB%%FF&%W“&%EElhe

edges nove outwar ¢.ane ﬂ%ﬁgﬂgﬁi&%ﬂ%@@ bEiReR R}?@}?éeo?si c{f ﬁgatl%é}aag £edt Rhbreis: A

shoe of claim1l wherein t on nechani s ottomincludes 15
an outer sol e havi tg ffexiblo hadtériaf eppandpend comtmctst he outer sole of the bottom
and the upper defining a shoe volunme, the bottomincluding a displacenment
portion generally overlying the outer sole and filling a portion of the

shoe volume, sthe d SRlLAREMEA's WRELLIR: SARARLE 28k HRFRM REARGRILILCt | Ng

expandable omega seam interposed between two pieces of leather at a seam

10 wherein the omega opens and closes.

8. A shoe of claim 5 wherein the chassis has at least three tailored zones, a heel
zone underlying the heel of the foot, a metatarsal zone underlying the

metatarsals, and a toe zone underlying the toes of the foot.

0. A shoe of claim 8 wherein the chassis has an additional tailored zone, an arch
15 zone underlying the arch of the foot.
10. A shoe of claim 8 further comprising a waterproof, breathable liner carried in

the shoe, the waterproof, breathable liner prevents water from and passing

through the liner to the foot and allows the foot to breathe.

11. A shoe of claim 10 wherein the waterproof, breathable liner has an
20 expandable region in the metatarsal and toe zones and non-expandable

region in the heel zone.



t hrough the apertures of the sole portion and into channels therein
increasing 20 the shoe volune. 4. A shoe of claim1l wherein the expansion
mechani sw@h2/0i1e73bot t om i ncl udes a base portion and an eRQOEUSOIGHI3FIOrti on,
the base portion having a plurality of slots extending generally
longitudinally in the md-foot region defining the WD 02/051273

PCT/ US01/ 49381 -38 expansion portion,zg.he expansion portion formed of a
material allowing |ateral expansion of the bottom 5. A shoe of claim4
wherein the upper has an expanding and contracting mechanismfor expanding

and contractipg thg yppey acc%Ptlﬁae i)’(o}%gﬁ%%%?fleeq,l a?&ﬂ?xéeté{@ﬁﬁﬁjdﬁzélttt?gs fnapdi ng and

contracting mechanismis a erial ’nterposed between two pi eces
of leather at a seasmpHsingin the flexible material expands and contracts.
7. A shoe of claimb5 wherein the expandi ng and contracting mechanismis an
expandabl e onega seam i AteHPHIEYNgALEBHSERoNPRhaBISE foF exreadRgthgbottprg e am

10 wherein the ornegjt er?ﬂfglzdet?%gcthggm%ﬁta@als;p‘ shoe of claim5 wherein the

chassis has at |ea ored zones,” a heel zone underlying the heel

of the foos, a netatar sahupgaeaﬂwdejyltuén@tdmandrret atarsals, and a toe zone
underlying the toes of the foot. 9. A shoe of claim8 wherein the chassis
has an additional tail oesHassisrarricdpyshe hottoms forgdeilyias thefopy therdhagsich of

the foot. 10. A shge .0 | ai il . CONRLISI a er , eat habl e
liner carried in ﬁ%né ﬁ@g?St?PF{ge %éqf)%e:agzrog%sf ??15?16%0{{%3%133@{1%@% B%grleo\gg{rﬁ S wat er
fromand passing fytod@Btatdienl Lomeindetlyinb hd Befataddits, ahd 8¥6e dohe uh@tyidgd
breathe. 11. A shoe of claim 10 wherein the waterproof, breathable |iner

has an 20 expandabthe toegyfche faptt he netat arsal and toe zones and
non- expandable region in the heel zone. WO 02/051273 PCT/USO01/ 49381 -39

10 13. A shoe of claim 12 wherein the chassis includes a base layer, a top layer, and
an insert, the insert extending between the base layer and the top layer in the
heel zone and an arch zone, the insert in the arch zone having a plurality of

fingers allowing for flexure.

14. A shoe of claim 13 wherein the chassis has an additional tailored zone, an

15 arch zone underlying the arch of the foot.

15. A shoe of claim 14 wherein the upper has an expanding and contracting

mechanism for expanding and contracting the upper.

16. A shoe of claim 15 wherein the expanding and contracting mechanism is a
flexible material interposed between two pieces of leather at a seam wherein

20 the flexible material expands and contracts.

17. A shoe of claim 15 wherein the expanding and contracting mechanism is an
expanding omega seam interposed between two pieces of leather at a seam

-wherein the omega opens and closes.



12. A shoe to accept a foot having a heel, arch, netatarsals, and toes, the
shoe conprising; a bottom having an expansi on nechani sm for expandi ng the
bott om Ivadezr/edibs underlying the nmetatarsals; 5 an upper BETUS@dIB8L t he
bottom and a chassis carried by the bottomfor underlying the foot, the
chassis having at least three tailored zones, a heel zone underlying the
heel of the foot, a netatarsal zone qﬂperlylng the netatarsals, and a toe
zone underlying the toes of the foot. 10 13. A shoe of claim 12 wherein
the chassis includes a base | ayer, a top Iayer and an insert, the insert

arch zone, T et nsr RO AT CHER AT SHEBOH BeRa P Ripr S %Pﬁm%hspot?w E%a”d -
al | owi ng for flexuﬁ%ase]ﬁom&lﬁ%&fpaﬂél@i rlidn,Wheb&ieD oﬁlftﬁlmﬁt%l

additional tailored zone, an 15 arch zone underlyi ng the arch of the foot
15. A shoe of cIa|nfﬂdwwhEmdmgg@heampbm@ﬁmhsﬂbnnéwwmmﬂﬁngranmld@hnmg@mlng

mechani sm f or expandl and con acting the.upper. A, sh of. claim 15
wherei n the expandfHRy* lﬁap@ g’@ﬁ"%}“ﬁ’é‘cﬂ? rgﬁa'ning maé%a@e% OWl@eeri al
i nt er posed sbet weeny &nggg&ggngﬁﬂkgg&&ﬁr at a sean1mhere|n 20 the flexible

mat eri al expands and contracts. A shoe of claim 15 wherein the
expandi ng and contracting rrechanl sm is an expandi ng onmega seam i nt erposed

bet ween two pi eces of | eat t a se wherein the, o ens . and

ol oses. VD 02A85127heer] clagn  hadiien e xpapsion WegEnism %flgtEP RO e ¢ he
expansi on nechani s ‘g%gg ansi on
portion, the base gg?%‘?%n %a%&r%{%g p Addgigﬁﬂl?ﬁ tﬁ?ﬁ&‘se@)@s extendin ﬂfgagl)rfl}gral |y
| ongi t udi nal | y in ofigotsiedtehdig geaghbinlaigfitudihaily ke médfamsegion gefitingthe t he

expansion portion formed of a materi al allomnng | at er al exp?nSJon of the
bott om expansion portion, the expansion portion formed of a material allowing
10 lateral expansion of the bottom.
20. A shoe of claim 19 wherein the expansion mechanism of the bottom includes

expansion mechanisms for expanding the shoe longitudinally.

21. A shoe of claim 20 wherein the longitudinal expansion mechanism includes
the base portion having at least a portion of the slots extending generally
15 laterally defining an expansion portion, the expansion portion receiving a

material allowing longitudinal expansion of the bottom.

22. A shoe of claim 19 further comprising a heel cup formed integrally with the

chassis and separate from the upper and the bottom.

23. A shoe to accept a foot having a heel, arch, metatarsals, and toes, the shoe
20 comprising;
a bottom,;
an upper carried by the bottom; and
a chassis carried by the bottom for underlying the foot, the chassis

having at least three tailored zones, a heel zone underlying the heel of the



19. A shoe of claim 11 wherein the expansi on nechani sm of the bottom

i ncludes a base portion and an expansi on portion, the base portion having
a plural iwgo2eaefi2sl ot s extendi ng generally | ongitudinally PoTAURE/4¥881- f 0ot
region defining the expansion portion, the expansion portion fornmed of a
material allowing 10 | ateral expansion of the bottom 20. A shoe of claim
19 wherein the expansi on nechani sm of g4he bottomincludes expansion
mechani snms for expandi ng the shoe longitudinally. 21. A shoe of claim 20
wherein the | ongitudi nal expansi on mechani smincludes the base portion
aving at_1east @ RAL'8RaAkal MBS X hENHLOOORNGLAL LK AR LAISRAl Y.
defi ni ng an expansioni portion, Ke expansr on portioh recelving a eri al
al | owi ng | ongi t udi thalto®xalrsfooti of the bottom 22. A shoe of claim 19
further conprising a heel cup fornmed integrally with the chassis and
separate fromthe upper and the bottom 23. A shoe to accept a foot having

a heel, arch, ta | : i : ttom an
dpper carri o by thorRort nE 2 aRERin R RN of SRR e Rl
underlying the foofechdn@nehasspamdidpeandigntictingabsd upgeree tailored zones, a
heel zone underlying the heel of the WD 02/051273 PCT/ USO1/ 49381 -41 foot,

a netatarsal zone underlying the netatarsals, and a toe zone underlying

the toes of t fopt, 24, A shoe.of .claim.23 rei [ an

expandi ng gn cont 5@??ﬂgd?ﬁ%2§§'F§"%8ng%%gﬁ%ﬁﬁﬁoaE%Q%%%ﬂgi%?$%% t he
upper. 5 25. A shoge@ffandn@finNeZfantiiey @Bk Bokdia 1R6iallo hidtihetheeiRbdsgles an
expansi on nechani sm for expanding the bottomlaterally underlying the

netatarsals. 26. A shoe of claim25 wherein the upper is secured to the

Dot om B &, BB B TERER TR XL ARG o gt B! 4

mechanism underlying the chassis.

27. A shoe of claim 25 wherein the upper is secured to the bottom by a securing

10 mechanism extending generally vertically.

28. A shoe of claim 25 wherein the bottom further comprises a lip, the upper
having a portion that overlies the lip, and further comprising a line of

stitching extending through the upper into the lip to define a welt.

29. A shoe of claim 28 wherein the chassis has an additional tailored zone, an
15 arch zone underlying the arch of the foot.
30. A shoe of claim 29 wherein the expansion mechanism of the bottom includes

a base portion and an expansion portion, the base portion having a plurality
of slots extending generally longitudinally in the mid-foot region defining the
expansion portion, the expansion portion formed of a material allowing

20 lateral expansion of the bottom.

31. A shoe of claim 30 further comprising a waterproof, breathable liner carried

in the shoe, the waterproof, breathable liner having an expandable region in



10 nechani sm extendi ng generally vertically. 28. A shoe of claim25 wherein
the bottom further conprises a lip, the upper having a portion that
overl i eswde2/bi1p73 and further conprising a |ine of stitchChySexwssidi ng
through the upper into the lip to define a welt. 29. A shoe of claim 28
wherein the chassis has an additional tailored zone, an 15 arch zone
underlying the arch of the foot. 30. Apshoe of claim29 wherein the
expansi on nechani sm of the bottomincludes a base portion and an expansi on
portion, the base portion having a plurality of slots extending generally

| ongitudinally in ﬁ%?w%%g%?ﬂﬁﬁﬁéfgk%gﬁﬂg?%pgﬂ&mhgﬁer§%@?§ﬁ£99ﬁ§95ﬁ4?Hb t he

expansi on portion erra oW ng expansi on of the

bottom 31. A shoewafergbéf, Biedthabldrlinkepreoaitiipivedterdrém passigthemich thy léad habl e
liner carried in the shoe, the waterproof, breathable |iner having an
expandabl e regi on Kﬁhv@@@Zﬁ@gmlwggﬂ@$%9564ﬂ@§@%1 -42 the netatarsal and
toe zones and non-expandabl e region in the heel zone, the waterproof,
breat habl e |iner preventing water from passing through the liner to the

foot and all oyd.ng Ah@oé 6PEain®3 Distchtthe IRpandliilifl RhiredtRighehanibrien t he
expandi ng and contracting nechanismis an 5 elastic onegg seam i nt er posed
T

bet ween twd pi eceseladtid wagdiscamintarposahhetiwbrartgiorpiedes ob Hetyr sifeiremand

cl oses. 33. A shoe_to actﬁlept a foot h&lv'n a heel, arch, netatarsals, and
toes, the shoe cofpfi& SPngg%8P?§ﬁT'wa§h upper carried by the bottom

t he upper having an expanding and contracting nmechani smfor expandi ng and
contracting the upper; a chassis carried by the bottomfor underlying the
foot; and a wid.er pAcbbe tdacsepttralobehavings heshrardhe thetatarstle, apkdess, thaehoe

wat er proof, Dbreathable.liner having a expandable region in the netatarsal
and toe zones 15 SHPH 8 expandabl e region in the heel zone, the

wat er proof , breathabl e },586m;

10 an upper carried by the bottom, the upper having an expanding and
contracting mechanism for expanding and contracting the upper;
a chassis carried by the bottom for underlying the foot; and
a waterproof, breathable liner carried in the shoe, the waterproof,
breathable liner having a expandable region in the metatarsal and toe zones
15 and non-expandable region in the heel zone, the waterproof, breathable liner
preventing water from passing through the liner to the foot and allowing the

foot to breathe.

34. A shoe of claim 33 wherein the bottom further comprises an expansion

mechanism for expanding the bottom laterally underlying the metatarsals.

20 35. A shoe of claim 34 wherein the expanding and contracting mechanism is an
elastic omega seam interposed between two pieces of leather at a seam

wherein the omega opens and closes.

36. A shoe of claim 35 wherein the expansion mechanism of the bottom includes
a base portion and an expansion portion, the base portion having a plurality

25 of slots extending generally longitudinally in the mid-foot region defining the



preventing water from passing through the Iiner to the foot and all ow ng
the foot to breathe. 34. A shoe of claim 33 wherein the bottom further
conpri sewanz/expsnsi on mechani smfor expandi ng the bott oPCT/aser4Bsiy
underlying the netatarsals. 20 35. A shoe of claim34 wherein the
expandi ng and contracting nmechanismis an el astic onmega seam i nterposed
between two pieces of |eather at a seam wherein the onega opens and

cl oses. 36. A shoe of claim 35 wherein the expansi on nmechani sm of the
bottomincludes a base portion and an expansion portion, the base portion

having a plurality . ' [ i gl . in the
m d-f oot region dé?%%?%gﬁPﬁ%ﬁgéégg%ﬁﬁg%g%O%?#ﬁ%@h%y%ggg%k%g%gﬂgﬁ% nsi on
portion, the expansicil xpstsicoffths baebnof a material allowing Ilateral
expansi on of the bottom 37. A chassis for underlying a foot having a heel,
arch, netatarsals, and toes, the <chassis conprising; 5 the chassis having
at least threg tailo . . hee | yi eel e
foot, a netat %r'sal Azcéﬁ%lﬁggﬁqeﬁﬁ}% at%gﬁr?é’?rééjgﬁ%g’l %%mg?leéétg& ¢ 1g’ea§ld£§£r§'é{ll}g
underlying the toesagdis thgpfiged;. 38. A chassis of claim 37 wherein the

chassis has an additional tailored zone, an arch zone underlying t he arch
of the foof. 10 39. A chgsbassisdravingat inagghigraitared zanss.chieshiogicnagertying

transition area be e east _t of the zones. ..40, e ving a
Foref oot regi on, arae o fBE Bonc gl «onf Saf il o et it
conprising; a bottgAchadeM@ng Rases ¢fahd foeh and an expansi on portion, the
base 15 portion having a plurality of slots extending generally
longitudinally in the md-foot region defining the expansion portion, the

e O POALO" AlLLEel Qi TALELLRnE UL QU G, LU EH g ARG 01, 8h e

arch zone underlying the arch of the foot.

10 39, A chassis of claim 38 wherein the chassis has a transition area between at

least two of the zones.

40. A shoe having a forefoot region, a mid-foot region, and a heel region, the

shoe comprising;

a bottom having a base portion and an expansion portion, the base

15 portion having a plurality of slots extending generally longitudinally in the

mid-foot region defining the expansion portion, the expansion portion
formed of a material allowing lateral expansion of the bottom;

an upper portion carried by the bottom portion; and

a chassis carried by the bottom and having a plurality of materials

20 adapted to the foot for spreading thé force .

41.  The shoe of claim 40 wherein the bottom portion has a crowned shape such
that the center of the bottom surface extends below the edges when the shoe
is in an unloaded state and the edges move outward when the shoe is in a

loaded state.



a chassis carried by the bottomand having a plurality of materials 20
adapted to the foot for spreading the force . 41. The shoe of claim40
wher ei n twe obatiem portion has a crowned shape such thatpPCh@Esaesar of the
bottom surface extends bel ow t he edges when the shoe is in an unl oaded
state and the edges nove outward when the shoe is in a |oaded state. WO
02/ 051273 PCT/ US01/ 49381 -44 42. The_ghoe of claim40 wherein the upper
portion has an expanding and contracting nechani smfor stabley holding the
foot as the foot noves. 43. The shoe of claim42 wherein the expandi ng and
contracting hani I 3 i . | i : two pi eces
of materi ol arfa oo st d et BetiieRt porb R hRr AEd ek HE SRy

contracts. 44. Thecah@etigd metianinddr vlablegholdifethe fparndiigfoatglocant r act i ng
mechanismis an elastic onega seam 45. The shoe of claim40 wherein the
chassis has a heel cup for supporting the foot. 10 46. The shoe of claim

40,10t i L gy ot Bk rCaRR U 5okl sy o FRREABAREERTY, °

foot, the shoe€ conpriSIng: ony a

chassis carried byflétiplehitt@anifitefposdidastiydnigyo flecek @Phiatcdiatatldseamnat er pr oof ,
breathable liner carried inside the bottomand the upper, the |iner having

a slip lasfed forewperein thadlesibleanaterial experds apdernipanis. sealed with a
wat er pr oof gasket for preventing water from passing through the liner to
the foot and allows the foot to breathe. 48. Foot wear for accepting a foot

having a heel 44.ar cithe SRjcif T3 149, wiRisln HReSpahdife addcdiRRENRRMeRINRIM i Ng a
| ower portion having an expansi on nechani sm for expandi ng the | ower

portion |aterally andestiojdmegatshannet at arsal s. WO 02/ 051273 PCT/ US01/ 49381

45.  The shoe of claim 40 wherein the chassis has a heel cup for supporting the

foot.
10 4de. The shoe of claim 40 wherein the chassis is contoured to the foot.

47. A shoe to accept a foot, the shoe comprising:
a bottom:;
an upper carried by the bottom;
a chassis carried by the bottom for underlying the foot; and
15 a waterproof, breathable liner carried inside the bottom and the upper,
the liner having a slip lasted fore part and a cement lasted back part sealed
with a waterproof gasket for preventing water from passing through the liner

to the foot and allows the foot to breathe.

48. Foot wear for accepting a foot having a heel, arch, metatarsals, and toes, the
20 footwear comprising a lower portion having an expansion mechanism for

expanding the lower portion laterally underlying the metatarsals.



-45 49. The footwear of Claim48 in which the |Iower portion includes a
bottom having | ongitudinally extending grooves which are configured to
expand [vader/ed1k38 when t he bottom fl exes. 50. The f oot wearCDUS@/aB%n 49 in
whi ch the grooves have longitudinally 5 extending sidewalls, the sidewalls
bei ng angl ed outwardly. 51. The footwear of Claim48 in which the | ower
portion includes a bottom having a crgwned bottom surface, wherein
flattening of the bottomsurface laterally expands the bottom 52. A

met hod of formng a shoe for accepting a foot having a heel, arch, 10

oot sl o, 800, SR g TR SRS IR oPAR ST AhRelpomiley 1o

expansi on nechani smtor expandin yi ng the

nmet at arsal s; provi Bivig Bglindigsllycastdidets frvotdiaviiech ierbnfigdedtostipdhdig a
chassis carried by the bottomfor underlying the foot. 15 53. A nethod of
form ng footwear flfcralbewpen tg battemdlexsavi ng a heel, arch, netatarsals,
and toes, the nethod conprising formng a |lower portion having an

expansi on nechani sm for expanding the |ower portion laterally underlying

the netatarsab@. S5%he fHoREd CUineAPRAGINOE HaRb0RAhavd bagihaiiaBar having a
bottom for accepting 20 a foot having a heel, arch, netatarsals, and toes,
t he net hodSconpri s¢figadingpidewiling therredewsdls beingenglad @utveaidlyexpandi ng t he

bottomlaterally underlying the netatarsals with an expansi on nmechani sm by
exertion of forces by the expanding foot. WO 02/051273 PCT/ US01/ 49381 -46

55. A nmethod of exPROHMEArQPOMIAT 48 inRehit ciBREr faMbmthcBidedWBbttHAr tion,
the nethod conprising: flexi ng7 the I ower portion during use; and expandi ng
A .

the | ower portion bavihg a grevarg@etiporsuriaed shiceatn flethaning of the bottom surface
laterally expands the bottom.

52. A method of forming a shoe for accepﬁng a foot having a heel, arch,
10 metatarsals, and toes, the method comprising:
providing a bottom having an expansion mechanism for expanding
the bottom laterally underlying the metatarsals;
providing an upper carried by the bottom; and

providing a chassis carried by the bottom for underlying the foot.

15 53. A method of forming footwear for accepting a foot having a heel, arch,
metatarsals, and toes, the method comprising forming a lower portion having
an expansion mechanism for expanding the lower portion laterally

underlying the metatarsals.

54. A method of expanding footwear, the footwear having a bottom for accepting
20 a foot having a heel, arch, metatarsals, and toes, the method comprising:
allowing the foot to expand; and
expanding the bottom laterally underlying the metatarsals with an

expansion mechanism by exertion of forces by the expanding foot.



5 expansi on nmechani sm expandi ng in response to flexing of the | ower
portion. 56. The nethod of Claim55 in which the |lower portion includes a
bottom Me@bnesikBngi tudi nally extendi ng grooves, the net hpdriet49es1
conprising configuring the grooves to expand laterally with flexing of the
bottom 57. The nethod of Caim56 further conprising providing the grooves
with 10 longitudinally extending sidegalls that are angled outwardly. 58.
The nethod of Claim55 further conprising providing the |ower portion with
a bottom having a crowned bottom surface, wherein flattening of the bottom

surface laterggly axpagds .t %aﬁ&%& &Btwear, the footwear having a lower portion, the

method comprising:
flexing the lower portion during use; and
expanding the lower portion with an expansion mechanism, the

i
5 expansion mechanism expanding in response to flexing of the lower portion.

56.  The method of Claim 55 in which the lower portion includes a bottom
having longitudinally extending grooves, the method further comprising

configuring the grooves to expand laterally with flexing of the bottom.

57.  The method of Claim 56 further comprising providing the grooves with
10 longitudinally extending sidewalls that are angled outwardly.

58.  The method of Claim 55 further comprising providing the lower portion with
a bottom having a crowned bottom surface, wherein flattening of the bottom

surface laterally expands the bottom.



