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; e3ehe| R60T#  RELATED APPLI CATI ONS SHOE CONSTRUCTI ON PCT/ US( 11/ 49381 Thi @
Application clains the benefit of U S. Provisional Application No. ,
60/ 304, 28@ oXoshzd on July 10, 2001 and U. S. Provisional Ap@liusat49s81 No.

60/ 255,1 S4 WD (12/ (151273 5 filed on Decenber 22, 2000. The entire

teachi ngs 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. 111 the twentieth century these articles, typically
referred to as shoes, have 10 included three basic conponents: a bottom

whi ch contacts the ground and cr eagmmmmmmmmfromthe ground, an inner
sol e which contacts the foot, and ion which primarily retains
the foot within the shoe. The three conpgeents can vary and be integrated;
for exanple, a flat sandal wherein the bottomand the sole are forned

t oget her as one pi ece of honogen RS he upper consists of a
few straps 15 to retain the foot %gg% nst %%Ugg?%.k In addition, shoes can
have ot her special features such as added support or protection. The
protection feature can be, for exanple, a |ayer of hardened nmaterial over

the toe fox pPRELATEDAPPHICATIBYX environnent. Shoes have been classified

in nunmerous differgnt \ways.in the l.atter. f Lk \: tury. One
such classificati oﬁ“i{}é’?ﬁ?ﬁtlggﬁiﬁl@f §heplfenteﬁ€g]ilﬁ'rsgie)1Oégﬁ%%agﬁgﬁslg%@nﬁ&

convent i onal , 6(78E402 500wl ar dn, Judy 60,1289 N iafd U. SR oVikionitl AG1RENGY Not 6@2581 84
conventional shoes, typicall éohas stiff |eather conmponents which result in

a stiff shde filkdonMscamhe 32 20&hable entineteselpgoidhe apwieapplispliondreEur o
Confort shoe,. incl ugegﬁ sho%s ere the leather is soft and generally has a
wi de |ast, trEERPEFA FEBE "GPP 1 n addition, the ' Euxo Confort shoe
typically has foamas part of the insole under the foot. The Euro 25
Confort type shoes typically do not hold their shape as in conventi onal
shoes. The BWOKEROWXIB -2 PCT/ 02/ 051273 third category is that of
fashi on shoe wherein the desired feature is the. | ook of t.he_.shpe with
little concern rel 83wl hayebsat Braring arfiflgs H‘ég}el‘rl*feﬁtffg’i Wé’tqciJB’P fOfgﬁmW Thi's
i nvention rel gt esd 9y theSMRRN AR h XA tfaNYa8fcRBA R ad ok RGTe O 5
changes in the }%gosf tllﬁnat occlzur dlbrﬁrr}g tehelﬂai.ﬁﬁAs a tfpi calape?son noves,
t he foot dhanmeldshtpes basicreagionentst obaimo wbithfcontets. thé-grouadk ampieatens a

person wal ks the heel of the foqot hits th round fi.rst d as the .person
moves f or war dOATIFEE018 the Fopnd, SRdnRsr S?]%é"d*lglbgm}t?ﬁt%ﬁhﬁé?owq a”t‘H’é)ef;P%‘HﬁH. The

foat changes 3ARRS AR it oidsiulil trd L. TRERES: {nschRAgichlvhigaging
sultant pressure.” In addition, as the person noves 10 fromsitting to
st andi ng and bagkegritbd foroatanpiqarfths sanid] whereinabe botemtahé theomole ars 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
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| oaded and unl oaded. The shoe according to the invention provides confort
and in addition the shoe can be stylish. The shoe as described below in
vari ous WhedisaEidt s has several elenents that work al one PET/USOKEIA%N nati on
to achieve confort and nore evenly distribute the 15 forces and | essen the
pressure on the foot. The shoe in various enbodi nents conbi nes el enents
that expand and recover as the foot changes shape, and el enents 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 transm S%ill?d _Ft?tf (g’k’oéj{]lglt Orfef%Sqt (I)I(P%}bOCQV ?F?gl{lﬁ% &ﬁsggcgfeagl rgﬁé 0?{8 t hr Ough

the gait cycle o g of the
foot such as smawm_litﬂeaaﬁeﬁmmtadatblc@ﬁﬁomﬁtﬁe!mamaom@ffo@ts si ttl ng and
standi ng. The shoe includes various el enents including an expandabl e
outsole, a zoned or tailored chassis or orthotic, and a shetchabl e upper

. The zoned o;ﬁémg chassi s 25 has a plurality of zones with varying

density of to nore evenly distribute the ground reaction force

applied to the foofhis adnfiGfkeRed t8Ihbatat BSESAN fid BB RB%he @9@&{@8 ng to
t he invention, expands and contracts with the notion of the foot.

expansi on Sincbham\mﬂgp fobt thhteocshiodurmesthé tisy i As a tyiead perdson mos'es:dim‘bpt abI e
whi | e mai nt ai nln S sha e .and st Jgré_' 02/51 73 -3 PCT/ }9%38 The
bott om of thep SHERE 1y aé?%B‘éF%i‘ e Ehi exqiﬁe CefratRIE0N Waiys

pressure systgmhd flot Hft@tﬁ'e%h&&d%ir%% a‘é“f é?fcﬁﬁﬁwéf% Sk 'dﬁ%%xﬁ’bohﬂﬁﬂ of

conventional shoes. The chassi s zones zone i s
speci al 'y deshgfed 11ue1abawitbtlmcgrbmdmﬂmgbotcﬂmngafmmmrmg w:ﬂkmgcastthe(ﬁoobf t he
foot that overlies the zone. The S uEtﬁer of the shoge has ansi on

mechani sm so F#At 1o thanging MadingandJesuliant Rressyierls lﬁlﬁnt%éﬁ$ BYEOR BOBRLVI de a
confortabie fadm I{h wgfag{ra&lgﬁldr LRlGS &o%g?@mwgaefﬂrﬂg s%hs s 8{1'“0' udi ng

an expansi on nechani s pandi ng t y un

met at ar sal s dosiedhadmricatied. SOphdioangaating @ tieSnveiod pp@iiddssoadbitiardiby t he
bottom A cha55|s is carried 10 by the bottomfor underlying the foot. In
an enmbodi nentadditipa tb?(ﬁléﬂ?sqaéﬁeﬁié’él ni sm of the bottomincludes a crowned

shape such that t gi on of
the bottom surfacgﬁ eé;%teo%lggh%%ﬁggvd gﬁ&%ﬁ&%ﬁ&f&%@ 3] éelﬁé p?saste %’%)1?] %%IIEI%SSUI‘faCE
when t he shoehitSvorlt addhelttli® a@kﬁslmaﬁ@i ® @Altve bemﬁdgﬁﬁi Mot vehli st bwte the
downward when 15 the shoe is in a | oaded state. In an enbodi nent, the

expansi onlfreclEsss and isssanrbe prssusern fiel fogle SThershegireyariogs embadimegis pl ural ity
of apertures co&nﬁ)?ne% emen%é) %hat 8{ gncP etcE)\Qer a@rt]lge ttoQFchaBEes 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.



defining a shoe volunme, the bottomincluding a displacenment portion
generally overlying the outer sole and filling a portion of the shoe

vol une, weoxkisspBacenent 20 portion capabl e of deform ng BETUSHIG9aRI | ng

t hrough the apertures of the sole portion therein increasing the shoe

vol une. In an enbodi nent, the expansion nmechani sm of the bottomincludes a
base portion and an expansion portion,sthe base portion having at |east one
sl ot extending generally longitudinally in the m d-foot region defining the
expansion portion, the 25 expansion portion forned of a naterial allow ng

lateral expansion gf, {6, DO d Al H%‘%?dgm%?éhanfsnle &%sﬂsﬁig a¥oned

expansi on and contraction Or recover nec or expanding a

.contracting thessupssteasfor Povidiag aimite Sven¥ragut digibuBed thah he c@xpatisaadn and
recovery nechanismis a flexible material 1nterposed between two pieces of

| eat her at a shea Tieghebsis haser plumlitheizongs: ebdckzoge issspgeindy degighed ¥ over s
.back to the initial shape. . ln one embodi nent h nsi Qn WD 02 1273
"4 peT/ s/ 4838 i apa e PP TiaE R af o P YRS TESERY e

i nt er poseds begyRepf hRh BEeS Rpakstdt ﬁeéhaaisnﬁsostﬁatmlm?@!e&pﬁﬂa@ af@ega opens
and closes. The chassis has at least three specially designed or tailored
zones for managivers wib thy ebrppovide kivemfbartablofit. of t he foot that overlies

the zone. The thr 5. zones a heel zone u rlyi .the heel .of the
foot, a metatar saleﬁ}eo‘l’i‘é(e‘g}iﬂi’erre{a%sﬁﬁ aéﬁoq @&g%ﬁ‘g‘?%i/ﬁ'g’r‘%%%%&% joints
and the fifthy,BB{.alA RRlexp@Athedht 86t elaNd Shlid thdmleBartASMPhe t he ToOOL.
In an enbodi nent, the chassis has an additional specially designed or

tail ored zonemetatarsuphhlangeadjcims.e Anyippgr is learrizd bly thd batten.f Aathassitie cefredsi s i n
several enbodjments is separate apd _renovable fromthe rest 10 of the shoe.
The chassi8 iw@e PEtPergE %@%Bﬁ&?t\/\dth the bottom or have conponents
that are foaned w t I gl -%giysgte and
renovabl e fromt hehrhgs%}ﬁ%(gﬂélh@%%bﬁﬁsde cﬁ%lgg{ggpé}gﬂé ggﬁlﬁgre to the

bott om or uppabwhed steyesach thabihdibormntas hiboaemenifact wikdrtin acenahlaepioa e,
breathable liner is carried in the shoe. The wat er proof , by eat habl e

. e 15

li ner prevent GeRatten suFiaes paendsbglon? seig Rt e cdgen of thedottam sgisee WBER al | ows
noi sture to p i Tl e

wat er pr oof , b@gg{l%%%ﬁ%taﬁiﬁﬁfeo?&%dasg&ga@%H{ e%?éggr}gg ?gﬁ o&eﬁgg;cgﬁ&reg?grﬁe gnd a
non- expandabl gebAckispaktloddegisare. | n anot her enbodi nent, the expandabl e

wat er proof, breathable liner is located in the upper Bortion of the fore
part region. 20 hi InoHecrabashaente the cxpamsiamediagisphed the battem paadedas ghontery 1 op
| ayer, and an_j,nsert.  The i [ ends t wee d the top
| ayer in the %oéeeﬁgvzn ap &%gltg%?%é%ﬁéézsoﬁ%.ou?%es}glﬁnosr}éﬂrk{]@?tn%?ﬁ%d g%c P ‘?gne has a
plurality of §#fees s siald wimg thebotide Xeh@ling £ dRpRcaBa gk genthilyexpansi on
mechani sm of the bottom of the shoe 25 includes an expansion_ portion of a

second nat er i averkying the puistsolg and allierepartiery pf thaishes Yslumeriae displacementy

expand t hEOS hgc?rtiioﬂ cetlpha%le! 54 cgzlfcgrlrjnqllxgn gllld gliofe%ﬁ}lig HEOLQ@WhQ Eipertures 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



used in shoes for children with growing feet. hi one enbodi nent, the
chassis of the shoe includes a heel cup. The heel cup extends upward from
t he r enmawa@0seof73t he chassis for surroundi ng the heel of PORUSQ/MIt. The
heel cup i's separate fromthe upper and the bottom WO 02/ 051273 -5

PCT/ US01/ 49381 The chassis in one enbodinent is |linked or registered to the
upper of the shoe. The linking of the E_hassi s to the 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

d t rub relative to.th the 5 foot ith the chassis. A
Foot 15 dynarie PP ERABEAGR Ranrbbne CTERb i IARUE B HRa WEBIEFEc] caded

.and unl oaded.jch& £ 0Q8aRGARIGH BE: 5rﬁe%art§)eh§‘¥rﬁmlbéé@. has a bottom portion, a
chassis, and an upper portion that allows for the novenent of the foot

within the shoe i rlloochaesis hasTaidedsbothreprsppainlly designed anthlossizanenfaract s i n

.several enbodi nents t¥i/i6th 10 expansi an j Qints aﬁd or .a ¢rowned_shape. The

chassis spr edB4HE NEPEESHR OPHI%‘?]?%_PT‘S?/@W faotghetgverhies " Pian’ % ypi cal
three | oading,poi 51%% ﬁegﬁicﬁ{e%geﬂ)ﬁﬂg aLer&ef SN FR StnBtaishi &bﬂﬁm&ﬁyﬁ%wds
i n shape because of a curve of the chassis 1n conbination wth thé bottom
The upper poritasotheaxpangsphsdngahjoime bsd te fiffremtatisaiomds. todbeneconbi nat i on

of the structure and features of the bottom portion, the 15 chassis, and
the upper por4idgRyag|tesiocs ot ths feesnflppe swpadigienh dhe shgsis Aesean addttionel

achi eves a faghi. oK. T S i I i i to

f oot wear for a%%’%:‘ggf?%?gﬁf%f"g8%’1‘1?%1/?‘%%’ grp%rgié%ﬁ%trléﬁ%gyin ttg% gl(ra}slgrg qgﬁtg t oes.
The footwear incl utigsciasdiomesevhal EmbodiliRrisigseparatx panshevabie dhanileredtor

expanding the | ower portion |laterally underlying the 20 metatarsals. II1
pr ef er r ed1@nifdhergines Thetehassgiigrdgdidionican be furingd eittnthe betiom #ERgYhg

| ongi tudi nal | y _ext endin reoves which e af i gur. rally
when the bot jt%ﬂmng%éél?g‘?%e%&%o&ésl tfé%lr)lo A l{ﬁg r(l)g#é gg?hgﬁ%soagg? ee}lna%lgtﬁg

si dewal | s whi gfa remevas16 lieeh Mietrvdbe the shdbleTROER04T: ¥ giRRYS] @ the Byt obot t om
surface, wherein 25 flattening of the bottomsurface |aterally expands the
bottom The peppsentsevembembedinientsf urther directed to a nmethod of expandi ng

hoe) " ch o of o 5GBSR BS} S5 B ARG BuheRled ™ °
bot t om i s 1§ hepapasvdsttatidbRl Rl gxl;euelqgr Ka¥er Fint PassTBitRoaES tedindt tdthan

expansi on nmechani sm by exertion 30 forces by the expanding foot. WO
02/ 0S1273 - 6 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.



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

obj ects, features, and advantages of the invention will be apparent from

t he fol | wuoxgsese particul ar description of preferred enboTUsEMMSI0f t he
invention, as illustrated in the acconmpanying drawings in which 5 |ike
reference characters refer to the sane parts throughout the different
views. The draw ngs are not necessarily to scale, enphasis instead being

pl aced upon illustrating the principles of the invention. FIG1 is a top
medi al side perspective view of a right human foot; FIG 2 is a bottom view
of a right human fQot; 10 FIG 3.is.a top,. i al side.perspective, view of a
| eft shoe accor di nﬁlet%laﬁ%%mi Wmhoﬁﬁpeqﬁp%nﬁ% °lr§egé3t91ieg3? él}eﬁ*ppgq,otftge FIG 3
with the top t 4 D - i BRI thi s seen.
The chassi o SROEnGrE SOAEBPUBARIRIE (OhTeBront N HRRE LORNhLARe be
cross-sect i onhé fore awnd aft dilbetidroelatioe ta e upperfand.thelst dfSh&blie. By s a bott om

.view of a bottom of a shoe . according tﬁ?g t he i nvent| or]; FIG._ 6A is a1
sectional vi éRgiseringhahasgsiothe ppRetsihg doqtdeetnolrph gelethe toitheurpRl 8nhgs kI G

5, FIG 6 i?foﬁﬁlgggg‘g%hﬁ/d&gggéﬁf the bottom of the shoe taken al ong the

line 6B 6B o 1 is au enlarged view of one of the lips
shown in FIG 6B; Klféotié@ymnasnia i st andthefoets sifapt bisariged aotire dbottihiwadhive
taken along the line 6C 6C of FIG _5; FIG 6D is a sectional view of the
bott om of t heandhmdoadatke AheFlnspceording ta dhepyemiogrhasphotigm postion, @ chagsls, g
sectional view.,of the bot.t f e - of FIG
5 FIG 7A i sang aéleucpp%%%rﬁml\qli%aa\?valcﬁ‘pfﬁ)z lageolp%)g%?%ft %{f ﬁ{e% 8{%{;\81tftalgﬂg%ﬁ§|egﬁg t he

line 7A-7A of cdpkfert. Theofom/Rriien axppaed irdndhtruéte W Svetdl embodinmtsofitli he shoe
taken along the line 7B 30 7B of FIG 5; WO 02/051273 FIG 8Ais atop

vi ew of al@haswhesiof jainis Aué or Frowngs shapea Thechansispesddtheforrgadhaiost a
Shoc! T U0k KRR w3l i il W R B, 2,
of the chassige@hrd fifl BRMEsd ApRAIAN QAL BtRalse e a BrRB e EHatsis BB;
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.



FIG 9Cis a sectional view of the chassis of the shoe taken along the Iine
9C 9C of FIG 8B; FIG 9D is a sectional view of the chassis of the shoe

t aken al wordse23i ne 10 9D-9D of FIG 8B; FIG 9E is a seRCT/OR@/+4M%8lew 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
8B; 15 FIG 9Gis a sectional view of éhe chassis of the shoe taken al ong
the line 9G9G of FIG 8B; FIG 10A is a lateral side view of the chassis;
FIG 10B is a nedial side view of the chassis; FIG 11A is a sectional view

show ng an el ' [ I IS a sectional view of the

el astic omgﬁﬁ&ﬁ%fwg@%ﬁd$l G 12A is a sectional view
,showi ng a piece ofrg gRidig SAMIRG LGt Randédand SvaieiguPorthe pRichiiom of the
upper; FIG 12B is a sectional view showing the goring of FIG 12A in a
stretched 25 wilkbd apparenFfiGn thd folisviag sicdepariieandesthiptiovaefgrpiened |

.breat habl e nmenbrane on tge | ast, gri% to the ta 13B is a.side

] i . FILL.G
view of a wat®p pnts gf the ipugtionasipsiratedsn the C:'Sg’g’?a’ﬁfl@ dipgdngsdn Wit ¢ om

view of th I DL i st ;
Vo 021 051553 T TGRS R & MR8k oo g e T
of the wat er pdrawingsarerdthrblsearity i sale emphisieinktasd beifg GlacdBEpars a f ront

| ateral perspective view of an alternative construction of a waterproof,
br eat habl e meifiptzatiag the priagiples af the myenlipRer nati ve construction of a

wat er pr oof , br eat . r 1k 4B -1 . fa Al eat habl e
menbrane of FIG 14 '?ﬁ%?Egg’iIﬁgﬁ%lhsgdegg%r%%%?bélvguﬁol%g{st %gﬁﬁglf?gf native
construction of a PEE.eyipaaetombrieabiakight hinaefsbt;ane; FIG 14D is the

wat er proof, breathabl e nenbrane of FIG 14C with a full gaskec{_;
10 FIG. 3 is a top medial side perspective view of a left sho¢ according to the

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 1is 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. 6B1 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. 6F 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
7A-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;



FIG 14E is a bottomview of an alternative construction of a waterproof,
br eat habl e nmenbrane with a string lost construction; 15 FIG 14F is a

sect i onavouexmM27aken al ong the lines 14F-14F of FIG 14E,PEI/GS01M381i s a top
view of an alternative chassis; FIGS. |15B-15F are schematic sectional views
of the chassis of FIG 15A for five alternative enbodinents; FIG 16Ais a
top view of an alternative enbodi nent of a chassis of a shoe; 20 FIG 16B
is a bottomview of the alternative enbodi nent 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,0of FIG. 16B; FIG 17B.is a sectional view of the
chassis of the shgg&‘tgﬁéﬁaé‘?poYfﬁwtoﬁgcrlPﬁgOJZ?SP?E 17B of FIG 16B; FIG 18A
.is a sectional vigwcokptihe LeMaRSisy 6f 2 LRsisBPE shadken al ong the |ine 18A-18A
of FIG 16B; FIG 18B is a sectional view of the chassis of the shoe taken

al ong the |ine 18BIG3BAGE aBecEHondlbBew 30 thel dBassi8d the slkepesteledn dorg theiliew of t he
.chassi s of t%e ggoe ﬁi&é&ﬁ along the line WO 02/11S1273 -9 18C 18C of FIG
16B; PCT/ USO /A4 ﬁ 18D is a sectional view of the chassis of the shoe

taken along the |ige 3805 18R RLIFIGy ot 8B chidsiz ofkBEHR 1Bk eAbAOMma N in¥iogw of
the chassis of the shoe taken along the line 5 18E-18E of Fl 16B; FIG

18F is a sectOBosfaIGvi8Byw of the chassis of the shoe taken along the line
18F-18F of FIG 16B; FIG 18Gis, a sectional ,vi of the chassj| s . of e
shoe taken al ong tHE- PCrga sergonalyigy o Fl‘GC% Ot%ge ﬁ?‘@xtai@@q?%g qhgpé)?:;
si de vi ew of £ f@%ﬁi.s; FIG 19B is a nedial side view of the chassis;
FIG 19Cis a side sectional view of a shoe with the chassis |linked to the

upper; FI G 19D i sFIg. sDde ae@inal viaw ofitHecuhasdis yths bl takdrhalaug thietlimenat i ve
| inking 1 ~ nmechani sm between the chassis and the upper; FIG 19E is a rear
view of tHe MMBEDGHHIGEEBIOD, FIG 19F is an enlarged view of a |inking

geg(f;? ,? i)fnmvi g\l/vGof 2,9%1? gﬁ oige gg&l‘e}s}gd\g%\% Eo?ﬁ{eocfha&ri]s G the bt h aﬁ&%ethe fhGop21A i's
9E of FIG 8B;
FIG. 9F is a sectional view of the chassis of the shoe taken along the line 9F-
9F of FIG 8B;
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;



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 |ine 22A-22A of

FI GS. 21woanseaB;, FI G 22B is a sectional view of the boe¢oHs@f9sdie shoe
taken along the line 22B-22B of FIGS. 21A and 21B; 25 FIG 22B 1 is a
sectional view of the shoe including the upper and the chassis taken al ong
the line 22B-22B; FIG 22C is a sectiogpal view of the bottom of the shoe
taken along the Line 22C- 22C of FIGS. Z1A 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; WO 051 -10 .PCT/ USOL/ 49381 FLG .22DL .is an_enl ed wvi ew of
one of the |ips S?IFYOI%'] 1%]9? lﬁf‘céog%‘?ﬂdelﬂe&pe%‘@ Ylgwé’%géec‘f’? 8?5?0@;)%6\?‘8 e he
. bottom of the,she@nt akeme gkong the Iine 22E-22E of FIGS. 21A and 21B; FIG

23A is a nmedial side view of the bottomof FIGS. 21A and 21B; 5 FIG 23Bis
a lateral side vidilhfl3Ehea front lateral PleSpe@nA viiew af b altanativesanstfucsion of a

.al ternative enbodi nent of 3 bottom of a shoe; FIG 24B is a top view of the
bott om of t heV&FPECQSs briepiable membipre; 257 i s a sectional view of the bottom

of the shog taken gORGALRGH bitfat @t’r@é'@&%ffa%i'a%x ﬁﬂ)ﬁ;;brgétﬁsablgSB s a

@

sectional view of r?he bottom of the sﬁoe taken a onB the I'1ne 25B-25B of

FI G 24A; Fl Gnemdbfanes a sectional view of the bottom of the shoe taken
along the line 25C25C of. FIG 24; 15 FIG 26 is a fr t.i gnal vi ew of
a shoe with an al t%éﬁBﬂ%tfﬁdﬁt@M%%}kfﬁ“G@lP giembreng o3 14K inqlydipg fhe
sectional vi :@’Xsi?ét- a shoe with another alternative bottom construction; and
FIG 27B is top’view of a front portion of the bottomof the shoe of FIG

20 27A ' DETAI LED RIESCRCRT hiohltédhatidicohMvikdioh Ol a AvdterptoodCorédhaiiewn 111 FI GS.
1 and 2. The foot 40 has several key and distinct regions going froman
ankl e 42 & tmempiagenf a toe 44. These regions of the foot 40 include a

Peel oot o, 1 bl kel Bl DR e 25 4
portion 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



of the foot 40, nore particularly the bone of the foot 40, that extend
rearward from each of the respective netatarsophal angeal (MP) joints 52 to
t he ant ewicon/o5e78i on of the tarsus 54 fornmed by the di st aPCHYPHEOIT t he
cunei forms and cuboi d. WO 02/ 051273 PCT/ USO1/ 49381 -11 The foot 40 is far
from honogeneous and the regions have different characteristics. The heel
46 is predom nantly a honey area, while the arch 48 is predom nantly
connective tissue. The toes 44 in contrast are nore brittle and need to
have space to be able to spread apart and nove to aid bal ance, adapt to
varying 5 terygi e ground reaction forces and the resultant
pressure. In %@n@%%?’?g%(g? shoes, | oading of the weight of the body through
.the foot 40 is typrkal1BY gt stdtnheebwd ttenchasdieof the shotakiert dlend il tliime MP
joints 52. The heel 46 has the greatest |oading. The first MP joint 52 has
the second gred-48P ofdiceh®Biati on of loading. 10 It is recognized that the
.shape of the foot } am nd_t f ' - 0ot | oads
and unl oads. The s Iz%g)égfls ¢ %eec ]gggltﬂg%é)gaifn&%%%}égElgdr%gtgl?len?agmg%ﬁ |ﬁg is

di fferent %harge-hgg c@FIG NsB3ane foot when a person is sitting and applying
no weight to the foot. The foot 40 of an average human adult in the

net at arsal regi on E¥n 18Xgandeationalyiew of fhejckagsisaf the shnedaliadclongthpbseti on to
a 15 standing it i, expansion of 3 to 5 mllinmeter relates to a
typi cal hal f {ﬁ?i%ﬁﬁmy& Pze in width. FIG 3 is a perspective view of a
shoe 30 according fg; 1iRE isRUeRdnalviektT t8d@RsA of the showMakén on@iliedmerredi al
side view The shoe 30 has three main conponents, a bottom 32, an upper 34,
and a chassi s1&86-186 ofdd@. I6BFI G 4A. The 20 upper 34 consists predom nantly
of | eather and in odi.men hown h tongue 62 and a pair of eyelet
tabs 64 edfh with {iﬁglﬁgﬁsi lﬁtebaﬁ S@?é@e@f%ﬁ%%%}lwlsr ecei ving a shoel ace. The
upper 34 i's secur efli O g8 HRAAEAMAR i Bf tlRenGIRQdI Ment shown, the upper 34
is secured to the bottom 32 wth at |least one line of stitching 70. The
stitching 70 ext enBEG.tI9Misgtsiddseciipmériesdofashoa witdrthe oassif Linked todhe om 32
and is 25 referred to as the welt 72 as seen in FIG 4B. FIG 4Ais a
perspective viiWof the shoe 30 of FIG 3 with the toe portion of the shoe
30 broken away and t i g order : I H kS 36 is
seen carried on toff?kg'fﬁ}tlﬁfe;L %%%gnﬁff%gﬁgagﬁ%{%c ggﬁgiyﬁ{aﬁteeﬁﬂ%ggpﬁ%%g As

expl ai ned 16n gieelkingdm Betwaich theadhawis adiethebpssj s 36 in this enbodi ment, as 30

seen in FIGS. 4A and 4B, has a series of Ia%(er iﬁ(_:l uding at | east a base
layer 76 and WO 6¥poBBir3 rpermieysef thesbasal Ein 131 upper | ayer 80. The
chassis 36 is desckihe I i g kife fMlePRani8a 10B. The upper 34
i ncludes a princi ng@'p%brF?jggﬁwgig@%eﬁa‘{i&?g?%}ﬁ@ﬁﬁey ?nolr nmed of | eather.
Portions of the prFIGiais affeoit side v86v af & altermedivetshget her with seans so as

to 5 shape the upper 34. hi the enbodi nent sh(tz?n eza(g expansi on portion 88
connects a piece of Gebihisra tgtonhwewrefthgshor@f §l@e2%0 of the upper 34 to an

upper_secbion 92 Obi&ho wRAGky hw JFif.B5RANT AL ABE! 1 On 88 1S al so seen in

FIG 3. The expansi on ‘portion shoe to expand and recover

according to the i py@minn asecexpll diowesk the boorh e thedihng takeh atoad theolidd GS 11A
and 11B. In addition, the upper 34_10 has an inner lining 94. The inner

lining 94 has2af-22faefFlspaltiavd X1Bat i s an expansion portion 96. Still
referring to FIG . bottom 32. At er .
sole 100 and an in%i?" %ﬁgrafﬁ%.’na?ﬁle&[)%@{elgRé%&ﬁgga}fr@??s138%3&3??% lIlllpijeorti on

104 with a seppB2W oSFICISS 204 8020Bes 106 that are filled wth a second
material portion 108. 15 In an enbodinent, the first materi al qoglrti on, 104
is funned 25f an el &36oPAR] ine ssetienial gigptoiabe shostmeluding hevpmenand bechassisy

(T-P-RJ.or {hghIRRIARE e 4085HA0C |
’ FIG.22Cisa sectionél 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;




(TPU). The second material portion 108 is funned of a conpatible or
identical elastoner of a | ower duroneter or specific gravity such as

Hunt smanwdv@lwemn785 AE TPU. The first material portion 104PGHUS@IKE3Yecond
material portion 108 are nol ded 20 together during the manufacturing
process, such as a dual conponent injection nolding or co-extrusion
process. The second material portion é8§ has a "u"-shaped channel 110 that
extends longitudinally to allow expansion. The inner liner 102 of the
bottom 32 fornms a platformfor the chassis 36. The inner liner 102 has a

air of slots 112 that _extend 25 longitudinally in the sh ind overlie
!to he "u"-shaped cha]ﬂﬁ;elzzﬁi@)s fthey W@e‘§¥’%éy q]ilﬁto(gliéa}fpsﬁji‘?‘tvpd]ﬁlqﬁ%gﬁ&g t he base
100 of the bott om]]%é_ ZIE‘;SGQ basinha vi&v oPHeBOREM dT98E %@Qﬁ&lrﬁlgﬂlg&h@ﬁﬁe detail,

has a sturdy base 1 ayer the primary purpose of the inner |iner 102 of

t he bottom 323E22BofFIES.21AI andHBJ | ook. The inner layer 102 in an
~enbodinent is a pressed fiber board or a_non-wove rd.. Th essed fiber
board WD 02/ 0512161234 IPQ’F}‘@S@ﬂdﬁg’moﬁhﬁé’PﬁPmﬁgﬂ@gzﬂcﬁﬁmﬁgﬁﬁmnuf actured
frommaterial mar kﬁbe Fwldi8h fg,.nai ve "Bonstich 305" by
Bont ex, In%:. Ref eri hg3$gg&?%1qls%{&§%§gtton%l{;/(?ew ‘of the base 100 of the
bottom 32 of the shigr 23@ jgaadotttinngew of ihaltdrnatbrtentdrodiraers ndwbottFimeofase 100
of the bottom32 is 5 forned of the first material portion 104 having the
pai r of groov#ecor slots 106. These grooves 106 extend generally

| ongitudinally in f,ar.ef oot . ] [ hegsRottom 32. The
grooves 106 recei vﬁefefﬁégslggg%dwgn%?oéf@eﬁoq%%} éf@hgfj%equIE}éggxban'si on portion,
whi ch expands to WrBR5hhe asb&Rnabviewiof thcbdteni of thp phocdkéralbmethsdineom 32.
10 The shoe wi dens to accommpdate the expansion of the foot. The bottomis
engi neer ed0su2PA-L2hAtoftHle. 24Hansi on portion expands when the force is

exerted and contr recovers, when.the force:i e 1.S:
recogni zed t hat tﬁglt(%ggpolﬁ]aégﬂmﬂ@l ‘Hg‘gio&ﬂgﬁ’({t@)me?(fpﬁajgaﬁ %egtﬁgﬁ%l?l# trh g?] Wi dt h
or to expand aipdisifgrentodpad | evel s through material selection and

geonetry. For exanple, children's shoes could be 15 designed to expand |ess
and with a differ eRIG.f25(kie alsestisinahdewad thebatwus ef thr sherstiaken almeg tedingg t o

FI GS. 6A-6E, sectional views of the bottom 32 of the shoe 30 are
shown. FIG 6§\§§1§3%°%§11§e2?| on near the tip of the shoe 30. The base 100 of
the bottony32 has e 4¢ i ataREQAibAL iAF b HBnckOditiesd sdhaiyeltoaont he nedi al

side or edge to the lateral side or edge. At each of the edges of the
bottom 32, a tempstldiémB0 projects upward which forns the welt 72 with the

upper 34 as seen i I 4B. .1 n the emhodi nent sh he.lip.is.formed of
the same materi al E@‘iﬁé" SATTHY Sretonp] ‘QFWﬁg‘fitsf‘%%wggﬂéﬁoﬁﬁ‘ealieﬁ'gaély e Iblofr%\cc)arfl 102

i s shown over Lyifdch&e sR@se 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 the
region that has anFe3ifBsisartopeidw afa friditeobageoltBObottem ohthefshoe of Wki.er i al
portion 104 wiith the pair of grooves 106. The grooves 106 extend generally
in a Iongizloud?ﬁél direction as shown in FIG 5 and receive the second
material portion 108, the expansion portion. Besides the second nateri al
portion 108 being nore flexible and having a | ower duronmeter than the first
mat eri al port DETARED DRSCRERBION 8F THE aNVAINTION i on 108 has a geonetry to

facilitate expansion, The second naterj al ,1%) PZ/ ggézn PCiI'&USO](#]49381 -14
portion of the t t S e
ion 108 of t he ApEpok4d ipshemnip&lGoe k ehd 21h% foohel Bateve’ ras™
cu”- shaped ch Bn 0l & e Bl PWEXPANTHRE resTBR dFARET
liner 102 is g#@\%ﬁt %ée?%‘linﬁg ﬁ%ﬁga%g@%é %6 o? h?e bottom 32 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.




shoe 30 in FIG 6B. The inner liner 102 has a slot 112 overlying each of
the "u" 5 shaped channels 110 on the base 100 to allow the edges of the

i nner |iwso2ilBR27Bo nove apart as the base 100 expands. ThBCT/UR0ILYE1 whi ch
extends conpletely around the bottom 32, and thus seen in FIGS 6B - 6E,
projects upward fromthe base 100 to create a | ocation to which the upper
34 is sewn to formthe welt 72. An enlarged section of the Iip 116 is seen
in 10 FIG 6Bl1. The lip 116 has a gro&ve or slot to facilitate attachnent
of the upper. Wile the connection of the upper 34 to the bottom32 is
shown with the upper 34 overlying.the lip | 16.in FI G, 6B S
recogni zed t hat o?ﬁ?frf%%g%&fjéy %Od‘ﬂ1’8810@5%%’“15Sngg},ﬁd?%lopﬁgavﬁp%g?m % to the
,bottom 32. FI ra%?eﬁ%tics‘f‘hﬂféhle'em@iséﬁé&%ﬁﬁmﬁ@l D¥nc§ RS waNo tHeaticlagd Rngenent
of securing the upper 34 to the bottom 32. "In addition, other 15 nethods of
attachment i nubdmeingeily cmnetiiveljspes. Tie tohedbin cootmstrrramony britda andhaeed s
.underlying the chassis 36. In additjion to,sew ng,. illi er thtods of

att achment i f@bgUesRAcEInbe e tqsnsead %?&ﬂt%dfweggﬂd 4o, AAApHIQ VERINE 30 or
t he nol din he - . FIG 6E shows
a section ?ant’]ﬁélghee hélgﬁeﬁo%ﬁ %@Ogg@? g%égdzmg]; és? ﬁgﬁt?ﬁﬁsgﬁ%c 20 As w ||
becone cl earer bel Bwonivéntichandibes] dsrdingdfahé wetghi of detbody theought the fienteOt he

heel region of the bottom 32 expand. The heel_ of the fqot js.retained to
maxi mi ze t he ig&mieadly at thetieshihgichibe Frstynd the 1 e]onﬂﬁgzeng h’égt‘tﬁélaf at pads

under the hee r shh qnd ' RethraiBg ofl st
mat eri al port'ilhggpe%geﬁI %ﬁgﬁl h(kallh ,8%5%%% lﬁ%fﬁelﬁe!;g?g%%ﬁl%g%a{%ggc t he aslecc?nd
mat eri al portl'ogdﬁné_08 is not designed to 25 expand in this zone. In contrast

to what is shown In FIGS. 6B-6D, the second material, portiop 108 has a
thick crod8-secti ok isiegognsred that the shape of thedopl 1§ dypamiciud dhso9f F shaPRg

expansi on. The | ongi tudinal |l v extendi ng -si r +L06 can be
formed at a d@‘ﬂﬂﬁ%ﬁ tﬁ%ﬁﬁghoﬁ §/ a?ﬁi F@g%([el‘d @‘ﬁ%ﬁ%‘@l@?"s& gglfﬁ ?ia{g?gﬁt%"etlo cause
| ateral wi denpdighidis stRtiR@ds BEfeednt e BAQIIRSsakSioanehaol persoBR sitiagandie t oe
portion of the 30 bottom32 is bent or flexed upwardly durlng,malklng or
runni ng. The gmbyingso ¥&Eght tybedppin SRR Agotpimiascyengs duman 3dghin thet t om 32
t hen contract n the.bottom 32.strajghtens or. re - | exed
state. As a r@&§ %%éﬂg¥%93¥1%§ﬁg$gP8h5ﬁﬂﬁﬂ%%ﬂ?ﬁgg}%%%ﬂ§$5§%@&§ﬁ§£ can occur
in responge tg.ihige hb&Hsn. eTHREAxpRlsiondafto ShgilRkleprBlaes tol aitypiddl Half) ot t om
32 can have a generally central, downwardly facing, longitudinally
ext endi ng cr oshvesmeetiheviBthsol e 100, such as that shown in FIGS. 22Bl1 and
27A. The crowned c .of the sole 100 extends do rdl - si de

B i fonsteaisrianat e ot ShEeoRRU R A T RBtf T

edges. The crowned sole 0 contacts

the ground dugjfgoiakkdwe 18 MRFIAEialGRIEIHY. Tab Sicd 3EXRane aipiof t he
bottom 32. FIG 7A 1s a sectional view taken generally alo the center

n
line of the 1Gothptitents, 3PotiémtIears hpper 30, anfirpechsess $oas sﬁenﬂmﬁ?%a{% T shown
is the first material portion 104. In.t f or.ef got and..t he m regi ons,
the porti @f sHER@ 3I4§°’(1§§tsf1?1? qmlﬁﬁ’ﬂ%‘f'?%Fgﬁﬁlrffniddﬂafoeﬁna%oeqlﬂg%tn@f) ﬁ'{é%gée%ond

material porti i Yo Be1 880 SRS@IC Wit sSpllibity Hr&kldtd Gfor 102, The
lip 116 for a%@%%?%énﬁg 1uppe§r:’,e 34 1s shgwn atasli he f}t ont and back of the

shoe 30. 15 FiéBeivim a shazlmec Thenpper Bitassaguiaddo thier miigm 8% elnethp gmbpdiment
ortion, the second material portion 1Q8. As_indjcated above, i | .e e
Eeel regi on i HeAWRIdEe w'?ﬁh%geew t%lfl'@qﬁ%tﬁﬁ’e# 8&11@%3%@@821&6%\é\@ﬂllgg%ﬁo&
the geonetry E‘EQ sﬁ{&ﬁi@{‘;‘oﬁ%&?ﬁg tlﬁeuéﬂ‘t‘ﬁe %ﬁg&rﬁq t:&drén BOME bBRokBS .and4eh as

seen in FIG resu ef not “expandi ng as descri bed above with
respect t@st heefsRédtodssht wekan seébhie @c4Bon 20 t hrough the inner |iner

102 i | ud th lot 112 in the f d t t tt. 32 that.
over|Tes the " u- oRdielA snanrPective powsal i it o geitaee faggtipnof
appl ied to t h?hé)s%tote%Wb?ﬁ(eﬂga%ag%?gg&gteﬁ% Q%B{Jk%eftl%ﬁht&%r.e’f‘ RaBkkssis Betide

nmet at ar sal 50 region, e expands by stretching and flexing the

second mat er i @kerp@tiedon fpbfahcbaittonpa? tnd enciuclddity theipsdidged channel 25
110. The inner liner 102 does not physically_ expand, hut .has tcE]e sjots 112
as best seen in Fl @S expining ingeaten deinyl hehw dhgekassis Sady dhis ppediment, as

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



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
di ffusi nga dxssiveck of the heel of the shoe hitting the ge@GUbst/4B38hock
diffusion plate is WO 02/ 051273 -16 PCT/ US01/49381 further described in
U S. Patent No. 6,205,683, the contents of which is incorporated herein by
reference in its entirety. Wile the Rgttom 32 of the shoe 30 expands, the
chassis 36 serves a different purpose of properly supporting different
regions of the foot 40. The chassis 36 has 5 contours to better support and
retain "fat pads”under bo .S C I j.anl sis has a
plurality of GIwes aﬁ%{c‘éhd??gheecrhlggsms%i}éiég ‘frg"e gg%oﬁglgthggp? %itglg?%%r%
_selection of jpe.erials and shapes to the portion o the foot that overlies
and contacts that zone of the chassis. The chassis manages and spreads the
force the foot recBieuppeas4 inndudesetpringipalpritipe 86 that isoapisallnipringd of oot

noves. 10 Referring to FI 8A and 8 t top._a 5 V] e of the
chassis 36 arlgatéﬂo%r?.m%fés ﬁﬁ?gﬁ?céﬁﬂgﬁafél %%rg;oﬁggdﬁ%ggtﬂ? %\Qﬁflga%g A_Otaf\%'vsz oot
40 has vark OUgaheBecQfpet 34! MAhOSMbOENREEIHE, at BepaiBloapariil 88 @Bhedts 80, and
the toe region 44. In the enbodi nent shown in FIGS. 8A-10B, the chassis 36
has a pl ur al ipiyceadf leabérdifsthatr forns g sidectOcofithe hpper 3Ade ampppar seetioned afo
reflect the region of the foot . 40 that gverlies 15 ntacts.t he
chassis. The @%&EB‘?@‘% CXPAITHRY P‘i‘régtls @%Wnﬁlégﬁ?%r Ce‘@wZ%ﬁ%l%Sl%l} regi ons;
a heel zone 120y 22 an@RoeraBBoraRReo iR4invationesn in FI G
8A. Wiile referé%lggggﬁgésvg?%?hﬁﬁa;%rsalanzong, I122, 1t hg met at arsal zone 122
under | i es t heexyRihai bdlswiicladidg téiated ko BIGSrEl Abad $ 4B. dmaddiden, theuppet dhd
through fifth metatarsals in typical _errbg&i'hmsntls. 20 FI G, . 8B shows t.he

bot t om Or 1Baskesianyanerpiging 94 nEicgeinng g4 hesat 1east ¢ petiopbat IR FhFAPAPEY he

i nner |iner é@&igﬁ the bottom 32 as seen in FIG 4. The bottom of the
chassis 36 h a pPu'raIity of grooves |126. The purpose of the grooves 126
is to allow for grgalesfefringxuTEGo4B tthebethas SR of 8. shoh 80 hecabawsror opterhe

grooves 126 relative to the edges of the zones 120, 122, and.1l i S.
i dentical becsped0q ﬁ@igrawelsnezéoaeﬂhﬁbmeewpﬁ@w K dnaterinl pBH{Oc‘éfg‘lo‘?”ﬂbﬁse

I 76 of the chassi ' f I ' biethi
embodi ront . TREGPR0Er i o PR TRLAR R0 SR Al BRLEIER. ) (o can

be enpl oyed to denpi g &ab&timel, the DA matefalgeetidwbed isvbened aiearelaptmeeral | y
al ong the longitudinal center |ine of the chassis 36 of the shoe 30. The

chassis 36 hamateriel $ibeasralher, thegmopjpstie gben P&y bor erapRHEITEHARIgh t o
the Top in t herfiselrieone. 120, a0th Lo 96 £A%. P4 Tbarolt/ 2024054273 1273

PCT/ US01/ 4938 tEeri se 1S selected to be resilient

for the heel gRaBmELEf a ldwdrldaromdtat drspadifiz greit} 2dch & Hatanah AwmlenibalAE an
inlay 132 overlies the base layer 76. The inlay 132 is selected to P@a

cushi on nat er TBU. flde firstemgistiak porden $06andothe serond geateriad portion 1986z @9ldeds £ or

fl exure ar.e shown. FI GS. 9B-9G, are sect|] V] - their
respecti vé)‘%li &w}\eﬁgﬁ@%@@ uacg%glgtpé%?es’sﬁ,gﬁgﬂ iﬁ%gﬁéglﬁﬁgﬂ?’g@%ﬁ% 124, the
chassis 36 hagidifg BRES ckRYEén foc&s. the material 130 extending fromthe
bottomto the top, as is seenin FIG 7F and FIG 9B respectively. It wll

be noted that the {Tbesewmd madridportioncidbihad ashzpbansd chamel L H thatextomlsi
contrast to the flat hott of the he zone,. 12 S.¢ i 9F. The
curved shape E;f“gft}’l@nﬁﬁpét%‘iag“é%x%f‘%' ?he ol ]dlﬁ%?l iogr? fv%\ln? etq%dtoﬁneﬁe?(ék 531%21 on of
the bottom 32,0frkhgosheenaisi3s. AHeimhd e HBESastpafElApaLL thehextendaded
as di scussed gbove. .
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 prilrialy 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



Simlarly, referring to FIGS. 9C, 9D, and 9G the sections are not planar
but have a curved shape such that when pressure is applied to the chassis
36, simware2i812t5 t he bottom 32, the chassis 36 flattens REBUSIABFICr easi ng
the width of the shoe. In addition, as seen in FIGS. 9C, 9D, and 9G the
inlay 132 for the netatarsal zone 122 overlies the base layer 76 to provide
a different material for this region. ;Jhe inlay 132 in the enbodi ment shown
extends into an arch zone or region 1% as seen in FIG 9D and best seen in
FIG 8A. 20 FIG 9E shovvs the inlay 132 overlying the base layer 76 in the
arch zone 128§, In. G 9E
i s planar si ARt ]I’Ii'le]s o?atnl g%l}ufe%lreg ﬁggp]%ﬁ%ggle%ﬁ%g ﬂZa)‘t} dgn%i%]ldzpﬂl% frall

. desirabl e t hafgrieh®onbine 303" tﬁmm Imx.this region, the heel zone | 20,
because it is desired that the heel of the foot be retained in position to

maxi ni ze the nat urReferinglto HIGng adtsitom yiewfof thechane 400 fjthr beBem$20f thtre f ar
pads under th

. h b T h 6 _h 136

Phe aroh regbRe d0acaune fetRas1EahE P9y v bapERlofhe R R 2 Jone”
120, the cyr \fsﬁném@ﬁhe e ot fal pdrtRA 10atHAVE g%dffpﬁf@ﬂgra@@ksloatsﬁmio@m des as
seen in FIG 9F. The curved uppér edge 136 decreases in height or levels

out moving f Viirese gmowmw&@umd@nbﬂaﬂyﬂmmudmnﬂy nethg forefomt gidmaHoeind nor e
drastically on the ral side than th dial side a

02/51273 -1 é‘e?@ﬁ* f’ﬁ’é%l@f Feré‘s grefyes g%gm Sohlye gles Se‘f%ds %‘&f hP‘HBB‘éYG%dges
give lateral fUpgos, 10&?)62&&%0&@2%10%2@?%%8%13&{ fhie RREISasURGkRfoicBes ppnied tof the

foot for CUShI oning. | ateral side view of the chassis 36
of FIGS. 8A- 9ke bbitém 320B shows the medi al side view As i ndi cat ed above,
the inlay 132 overlies the 5 base fayer 76 in the zone 122 and

on the neH al 5| delsahog yddensdr a?‘i?ﬂ@i?%%at? Wé cKBEISIQn P tﬂFl% saJIqhele‘?fB’niﬁ The
curved shape ntfg%dcspaiﬁff th%%x s?o\ﬁ J% ah@sewh h%g&%e 352%%1? ad ahdne

met at ar sal  zone eW S€, per e e heel zone

120 i s shown.coWrhéts bhfecbodrs thﬁ&ealhﬁbetlklﬁedﬁlbabitﬂ rBﬁ)gnfzedmlmtﬂlﬂimdionmcﬂn of
t he shoe 30 10 di scussed, the upper 34 is descri bed inh.gre ta|I
bel ow. Refer rbq@sméqitq expRndio & diffgent avidt@arie pxnapd et ditfejent i?ﬂé %url ng the

useful life o the s S

portion 88, Q[u E)?bag 5%86?% e%%%’ag’g ? g el ?é (%Bgc\l/rlegi}ghg% at e%algs?é]t he
foot 40 mpy esdés%n@ﬁ ‘&Véﬁﬁn@ s aﬁ@ﬂi’itﬁ@%ﬁﬁ@nﬁf@ﬁd&éﬁd fn@édeﬁh@ cfm’sefexﬂﬂmdnn
addition; the shoe 30 has a nore tailored | ook than for exanple a Euro 15

Confort. ReferringReformimgo FIGA, 6ArbFeatoss sestioBd diewhoidhe batgom ﬁBé’lf ﬂ@@hi‘@

omoga Seam 148 4B SBeTR FISTREOID piestn Ay i EpPAP SRR i s P o 17

upper secti onthggo%mtjzéhaﬁ@lpfﬁﬁrsﬁﬂaa{%)ﬁaﬁpdidbﬁ 104 cttbimdifg &f)lrsﬂlbtmﬂdmgmwﬁ When
the foot expands, the upper section 92 20 of the u ﬁer 34 deflects upwar d
and the omegaedgedortideteral sisieohedge. oAteash o6 hsicdaes ofdhabeiton 33l LIt FI G

1B FI G 0§ 2A biecft socad Wil ikl PR Mo Bipet 57 ad'BREn R SO an
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  the region 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



alternative expansion portion correcting the side 90 and the upper section
92 of the upper 34. The expansion portion is a piece of goring 144, an
expandabwe aratex7dal . 25 The two pieces of material 90 andP@RUMBYI ought in
proximty to each other. The goring 144 underlies the two materials, the
side 90 and the upper section 92. The goring 144 is sewn using |ines of
stitching 142 to secure both pieces ofgymaterial. Referring to FIG 12B,
when the foot expands, the goring 144 stretches to expand with the foot.

Li kew se when the foot contracts the goring 144 contracts to WO

02/ 051273 -19 PCT/ 9 el Wo pi eces
of the materiP 8Ft1c§b1l6§0§/tg%§ bh%fﬁ{e &%@43?%%%%1(%@;&83 géglg ﬂﬁgt
.hol di ng the f@aainel mt@“@lwdahtfﬁhéﬁ’to%luﬂv ©grhéiben. Wth respect to the upper
34 of the shoe 30, the goring 144 of seans or the expandabl e onega seam 140
allows for stabil ihe 101ﬂ6rt1h7@r ois, shmnloéelémg)t@lhw of the battem it and

contraction o as th 0 0 v f e goring
144 of the sé Pr%?@fn d9BF l%hg%%lasseaa hﬁh‘ %%jééhegftbgmtit erials
such as a $trghedy éh@ﬁﬁélﬂlo HEMRNLARS100 GlBw tﬁ@a@g&wwmammpmopw' ate

stretchable material which allows a give and take in certain directions but
retai ns the fmote dpartes tisy bage 16¢ expmds. 10 Whi l e the shoe 30 shown in FIG 3

h i [ i 34, h
et i er 6 o Uhedin Pl i S Camplstely rop Bl T Rabe2 At o et
hei ght to pfqg%tésﬁhe é@?ﬁ%ﬁas %tﬁcﬁﬁﬂé%@@ﬂ@&cré@te'aflé'éa@t@hwwmh\tﬁe t he

shoe 30 expands and cont ts i the met at arsal zone 122. The wat er proof,
br eat habl e Ilu]@el 31@3(1;3M10060¢pﬁhdmaﬂtc|72c04mtmdaﬂgedvsttdhlonhétheelsl1kﬁ‘lStSh@11$1hoe 1~

for maxi num confort. Waddition to bei nglg 1; Fg&gt he fng

br eat habl &t F19- PBl ke ipddf hepa BroxeRe 2 G ’GP%O t ﬁB
erspiration t asugﬂ:

Er ea!tO habl e | WE‘?%@E $£&{6he£?ho %53???%%\?\%&??22& &ﬁo‘%&gkﬁh%ée)ﬂ;mg% g?pr oof ,

br eat habl e | i dwetlyihgGhé lip tLhe ircFith GB1Ritts shoymizdiahateotRE nse¢thedsahaalbleaisedyi on

152 and a non-stretchable region 154, In a preferred enbodi t, both
regi ons are nigg@edh e@m@éﬁ%ﬁ‘@@tm@r%tmgﬁ&h@h@ﬁéﬁ 13RS edgtgp%‘ﬁvég?ﬁé f oot

to breathe by, al {Oe](r)\gfrgrg%a e!rt] lfrsgcuﬁ}#% ’thé)tg}pef]?@ fo ?anﬁhlln% TRi84iHbR, Rherat er

in. The water Pro ran€ can 1 nc € m Croporous,

hydrophi | ig, tﬁéth@&sh@ﬂatﬁtblﬁhbﬁtﬁnélﬂ@@sd‘lﬁhgﬂieaipﬁetﬂboh@bmtttgn ith&pqmissalgm isnf
noi sture vapor and/or | ow pressure 25 air only in one direct Icﬁ@t
e%t% a Iast

typical in shewledpmgttheichassin36.olnadditiors igsaving ether methedspt e

156 around whic er 34 f fs| . . The
wat er pr oof , bt“&&fl ﬁ’l“éé) {?'iertlgper js ﬂo g%g‘)\tlﬁg oﬁ§ f}‘r%f%? ?8’1@3%518@%@1%A

Still referrlmk)tnmﬂ&hel@ﬁermmh@ﬂﬁ)es}or et chabl e regl on 152 and the non 30
stretchable region 154 of the liner 150 are forned a series of ganels

158a, 158b, WO B @1@@3ra@wtmonﬂh@@@tregzormfﬂb@hoﬁ%éZPé@t? shpp eVt wo
panel s 15 and &ﬁ%g@%%&%%ﬁééﬁlg‘tgc@zﬂ%ﬁ des?%ﬁ?e 1n]tl?% ﬁ{b%{lﬁlhé’f% tc; Rﬂ%ttﬁgﬁe The

strechable re € non-s reglon 54 as
seen in FIG {3RnWIerebsttisin B@@ﬁtkanﬂ5%eltﬁelsdT@Mmfo‘éeiMTeﬁaﬁleﬂa@ﬁiaxﬂrﬁﬁe 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



Wil e the panels 158a, 158b 160a, and 160b overlie the |ast 156, the panels
5 are not secured to the last |156. The sewing of a liner, such as a
convent i wead2/03em3stretchable liner, in this manner is typPCEUSOA/HO381 ed a
strobel |ast construction. The construction described here is not a
conventional strobel |ast construction as described bel ow. The seans where
the parcels 158a, 158b, 160a, and 1603 of the waterproof, breathable |iner
150 are joined are taped using a watel BFoof tape 166. 10 The stitching is

shown in hidden |ine under the waterproof tape in FIG 13C. The tape can
have sim | ar breathabl e and stretch attri but to,the nenbra ut the
primacy functangiofteny 3y thep gpruragt Vé?%ﬁﬁﬁ’BgPlnsgﬁtlwg?nssqrir tgﬁgggglgans and
.reinforce th healad KraPlxdallGoRLhE EYktBR SR BARIBodOM dRuPaNel s.
In the constﬁfjr{c}?fig(ﬁ%rr%t f%)édﬁ%ﬁ@mﬁi rr?pF)f%S. 013A— 13D, tlhe panel s 158a, 158b,
15 160a, and ih6Epoaseoseafletirg ehdiasturproif dre hatobe3Dginddditen, botem BAsah ast

~156. Wth the panels 158a, 158b, 160a, .and 160b ewH totgeéiher and the seans
t aped toget hetavea sgaerBy camel, dowawaidiy daciie, Jeneaufipally sXERENE GIVE Put¢habl e

region | 54_in bo panel s, 160a i
stretchabl% r 3‘? i)(ﬂ)f% ,aﬁtﬁﬁbsglﬁﬁgggﬁié%gaﬁggﬂggb 1?&%,&%&@%%}3?@?68 13C
and 13D. The gasked exkbftisidowiaardQ bslomwahe bialbledgan dThertewhédemld heD fileess, whi ch

in the shoe 30 is a non-stretchable region. The gasket 164 is an
i nper meabl e nandeflatiens wike thesoket001@mtact the srpund d0ERg WaHRE ALHERNSt chabl e

menbrane |iner because.,of sever f.act ors, i ncl udi ng no need for
br eat habi | i tyc%ﬁ]élﬁ%{[sméﬁ’ﬂfaélsﬁoﬁﬁgk%bzfgtpgl 3z‘zljrfaces such as nylon, TPU, or EVA

and the conbi nati op@f7A & &R VRwShkerSidnefllyatorigthe baner lard e ri er

results in 25 manufacturing efficiencies. The panels 158a, 158b, 160a, and
160b do ndd sbottauid of the shoe 8OnTbeé sechien phthe brssl @bshomeriste firshmatpraket 164

conpl etes the bott covering.of t I 56.. Thg f ol di . , such
as panel 160a1?°16‘\9@_(r181f1'hg‘ &’ﬁsf?‘%i@é_méagleg’g@hﬂ%ﬁ%gl%ﬁoﬁﬁéjrortgégpng}ownslgéﬁ és{ gasket
164, with an ghes Y1185, 108 BERech $hd KB rEBhhi¥ribBIRfi6e 008, 006 AnSthetasent

| ast construction. e conbi ning of strobel |ast construction and cenent
last WO 02/ 060LR7Be REE lilsON02938¢ lip116 dorastachivgitmuppst 4 deshiopacdt fie h
respect to FIGS. 13A-13D.i s ref S:ékr)ed herei n as advanced conbi nati on
construction {iawcgnd kackof thesbAg . 6,205,683 describes a strobel stitched
and cenent;sconst r ugfd 1 i tlk}f‘ewggo?lﬁ it &%&@eﬁﬁﬁdfoﬁ oirtfort, & second
Waterproofl,5 br eat hggq}'ce)n? }S%{ee{igrba, the 5 %egm; where the g)anel s 158a, 158b,
160a, and 160matdrial poped 108) Ag indiesttdaprvepwhila e leebregion 18¢ludas HORIGNSG,  13D.
The tape can have sim | ar _breathabl e anqggtéetch a%ttri bﬁlt@ﬁ 1as thfet menbr ane
but the pri mailat Argdermeshof the serond material 108, the grosptioswg the TUEkIEss ¢ d seans
and reinforce ' | 1Res] AGK s@h ih FeGosMaEWISE theRa abe | i ner or
booti e panel s?éé%gd%q‘g%@gﬁgg)&l@ght ,c tEg glalsket 164 is made of a material
havi ng uni f or Bxgtindagt dsafesdritetiraborgt With haspedtso teshstetardal tagidil. bbeseeitd ng over
a W de tenperature range (e.g., -13F (-250C) . 100F (38 . e sk 164
also is c%ablﬂgoggh ﬂ@mq#i(lmgr %«%@Pmﬂ?ﬁp‘é‘fﬂﬁl%ﬁﬁﬁ’e B|f%‘g‘@6‘§:hgfﬁ Pgﬁ’ﬁeé’%ﬁ%l “
retention strength a r.odL [ [ after extended angle flexing
(e.g., 100, Ooghaggo?@ggte}% ?‘ :éﬁgpaedﬁlg e? g?r%er ature/humdity 15 environnent
(e.g., 120F (49C) 989muhrtivevd)dsiulid iy apylpédcialthy hottotn 3lof die-shbe Pnpad i ve
construction of a waterproof, breathable |iner is shown i.n FIG .13E

168
The wat er pr oofthe fob4® BEpAngs 1} the mefgarsplad) 1eies, ‘Bﬁ??é?’gfool%‘@&fldslté’o%r,e%i’é‘&,
160d, and 158a. e. liner 1 . : ﬁ.{ﬁ}gg] Bgh_ b,
160c, and 160@11?ﬁéf‘mg(lﬁee%e&oﬁgg{%%?ﬁiegﬁgﬂﬁ ggtﬁ {% eel tlgrtiggrﬁ gla%@@ahalﬂqu

non- st r et cixbligor gl et fider R ddes hogilybieblleexand) but hsatheslats 1 2 atbast chabl e
region 152 which overlies the foot in front of the ankle, generally

under | yi ng wheeen i K169 0B-@? thet alleye theeedgptioreave a8 wat er proof i ner can

‘have a gasket as described abo - j cqm]] LsbMieunderdhbgs the
foot as descri bed ﬁis‘}%b&t&%g}c)?y@%‘fe@@ai‘ﬁ@&%ﬁ%h%%t%?‘ t |£s Fecogni zed that
portions of thgheieabhabbRrlidnBe basan 00 rd eid totohhs2 nthe heelfznnt forZbifemg
alternative waterproof, breathable liner 170 is shown jin FIGS. 14A and 14B.

The wat er pr oofthe Saashtofialtd kel philse shawhititg the seounds Agthopls AETISIGRIREE ng a
stretchable region | 72 having three panels 158a, 158b, and 158c and a
nonstretchabl e region i 74 having a pair of panels 160a and 160b. The panel s
158a, 158b, 158c, 160a, and 160b or bottom ess bootie parts are assenbl ed
by cl osed seam



30 or butting edges together and using a zig zag, nerrow, or simlar
stitch. The stitched WO 02/ 051273 PCT/ USOL/ 49381 -22 seans are seal ed

usi ng a wat@reimef adhesive system applied manual |y or viBCHUS@éN3Niing
system (such as a heat activated taping 166). During manufacture of the

f oot wear or shoe 30, the waterproof, breathable liner 170 is attached to
the upper 34 either as the upper 34 i_sl6f_ormed, or inserted into 5 the upper
34 after the upper 34 is formed. In either case the liner 170 is attached
above the highest desired waterproof point, typically by sew ng, and

attached at of her portions, Lypical esive such_.as.i.n t 0
regi on, so théfftﬁ?lh‘ges?’i%eélrm&ééslpﬂ@% %&?03?6%2 h tcoptéptgtolf\‘/xémfhols%‘E@réjoﬁgtgcrl 34
.and expands ?{bﬁleiﬁ%g,qgﬁgegwg\mﬂs thgetypper. The chassis 36 overlies the bottom

of wat erproo Inef and/or gasket fo assist in 10 keeping the liner in
posi tion. The wat eWhiledhe béttoraBhabite shpedd edpands,shpthessis 36 vervena dfErendr

T oo S BT, BB g 1A 1
temporari |y aé@:“%g{}gg’ ISaégte{' @fﬂpltcﬁt;ﬁ[d?etﬁfﬁaﬂﬁﬂﬁdyﬁﬁdmhé’B&E@%ﬁmcﬁi@ﬁfrhab' e liner

174. 15 As in ove, iner is partially forred using a cenent
construct i on. cishioniig. Fhbokkissisirs s phwsdity of E61ES. Eddeaneds dpkBjallyhlesignedor

portion of the_bottomof the liner is_constructed usi a_.strobel .
const r uct i on. taitpreddpiselsstion hmateriply ang ghanssicthe PREION; cﬁg]i‘e foot tohaysrlies ed

an adhesi ve. AN ool LHE bE A chbic, T RERT mafitky EROGHCAE ORI OF

breat habl e | i Rt rebéeandthtsotiingalagnicdB. lodded dsitieefoohmwves. " | ast i ng
al l omance" to allowthe liner to lay flush. In a typical, errb?di rT%nt, t he
al | owancelfs apps BsfomingioF16:S7 8A and BBy thp top padriherfiotionstieye af Hschasilfe. The

vt er pr 0of || 0L Bol G IR InE QAT o AS A ERbpH 1] BET2L58 B0 QR 2!

with the inso g the wat brea e liner 170 to

the last or fgink3ludig eiee! £6, 98 mebartil eafidiadd, antl ittape keffornd4.t nethé nsol e
398 material is massaged to mni m'zeo%gtheri ng or winkling in any

concentrat ed embediment shown ind g8t HbrliORg thefchasses Huhasrd plpraliyy ficeignHPhr
flush, not bunched.u

.nan-ui uf ornl.y such .0 an I | ast
or form 156 of°¥H& qeﬁeé%l 288 ﬁStt?lgoﬂne&c]%nm@gCt61%%%5}%&12)5%%0%?%?ﬁd&gx‘é&ﬁ&
ref erence 1goi Md Estfiadly QlRRhkisP THelch@RisTH dfiRe vab&diteandhovbrleatiebkendsi ner
| 70 or bottonl ess bootie when 30 drawn against the |ast or form 156 or the

i nsol e 398. oM@zBREEN&T onRBR0PETHUB@EALDBE 12Rand artpeigonieol 24, & SeERm! af t er

t he wat er proo e le.liner 170 is secured he ins S seen
in FIG 14A, El%gé%%a@zfefegegg%ﬁsrt ﬁqegat?li’? ZI‘?B%II&?’eté? glﬁl.catﬁgéli%ﬁg?gﬁze?pr evi ous
embodi ment s, LA&REAEE MPRiniR58 288 W AsEmbaResh be A5thé Rof@fliBighlfih i s
secured. The tape is not shown in FIG 14B for clarity. 5 Wile the

enbodi ment s abwtetardds or typeabembodisenist chabl e gasket, it is recogni zed that

in certain situati stretchabl e gasket, may b referr n for
exanpl e, \%Her et he%gésﬁﬁll%%@F EO{tWB%éﬁf‘f’crl@yeﬁﬁptogﬁ]Fe %a§ g%’zf% gﬁtﬁﬁﬁ?‘}ﬁ{) show
a construct i OeoﬁBctﬁtﬁ@%ﬁérHﬁﬁwaz 5f B2 bBAGMS 2! dsR6én RAAGhAY TRE battdrlof tigasket
bottom FIG 14C shows the waterproof, breathable liner 300 with a

non- wat er pr oothasis8tdtaaklpturdlitypdigetoves 12mt ‘Bind mirpeedidhe grohess k26 18 tre f or war d
portion of the bottomto {he papels 304 04h. of .t he wat erproof..liner
to hold the paHe¥ pr gragfst h@i‘“.rg SF&SPE?FS&?%P@’G?PWE‘PH&? ?ﬂ‘éveﬁc}ﬁ-% \ng‘téYepr oof
insert) are i psgitaded R3bL I A P11 AR ihdriehiteahRe BP@RBIQN and
contraction agéfr%%c?gﬁge%ﬁﬁikﬂgtst om gaéﬁet 308 15 sized to rne%tla t he feat her
edge (typixsal dylifma theyonsk. tThe bottbarordiabe fersksaditbelgesis BY it foemgdokat 308

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



15 extendi ng over certain seans, those seans do not need to be taped in
addition. Those seans that are not covered by the gasket 308 are taped
prior towchwemappbi cati on of the gasket 308; the tape is MET/EHOWASIN Fl G
14D for clarity. An alternative nmethod of construction of a waterproof,
breathable liner 314 is shown in FIG |4E. The waterproof, breathable 314
liner is shown in FIG 14E. 20 The waterproof, breathable liner 314 is
formed of one or nore panels of either or both stretchable material 316 and
non-stretchable material 318 form ng stretchabl e and non-stretchabl e
regions 31G and 318..,Sim.lar t p s 320a,
320b, 322a aﬁaq§5%§38§%ﬂ%&%%%%gﬁégﬁggéh |$%&'§ﬂ?gﬁkq% nkh94 ﬁgg%t seen in

LFIG 14F, t hanpanedabzche0a2, 3280and 322iah 1§ﬁ?b3haverhasthamse 1324 ToolThed over
25 formng a channel 326 to receive a string or cord 328, The bottonl ess

wat er pr oof , HnkatlRabs selédtedkio e ravskiopmatainl dudhe mefaiarsaly p0 Pbimagat0. The
last 156 can jave an i e,0r chassis 330. The cord 328 is pulled to

uni fornly gat n&r& PR es&%?&%#% © B5t°8TbPoof , breathable Iiner 314 around the
last 156. &imlar fed be-6¢ R ectigil vieRd $iked Gldr %rthelf hepesivellinadd inddG. be
massaged to mnimze gathering or winkling in 30 any concentrated area.

W O 02/ 05127 3B.2k REEEI200¢ 1231 i éor 2ne 1Btthorhassis dndwe thsrbase laybr Kat habl e

| 314 for m h f 156_wi wi.t hout
o hsol e Bacotthe Bofrotet TSSTeaek Bighe Sat gty Megbbrlus et Pl /el o0t 4
pi ns nol ded Oﬂd be ﬂe%’%t u@élyf% mlﬂﬁ&l&éd it 8edoosoRtinachsd ch@ealaﬁaperasol e 330

above. Ideally the or"form 156 or insole 330 bottom5 woul d be
prenarked to sdess iWBES. &R iafoeniast ¢o theiftat botbom af tredpel 2oned@fias seatidd PGt t onl ess
booti e when drawn agai nst the Iacﬁ? or for 186 or. insol e dr.awn

agai nst t h@ | 25t The Curgedshage obihe %}Sé%‘ﬁ?f‘ﬁﬁﬁCW‘Bﬁé‘PPWHb@FF?‘Wé’& nofd
secured, the ta50 t i call
r equi red to n%ggbtt Ifladf2 odo}ttﬁé/esa@e@ttgrg‘?‘gg%.&%%gﬁfﬁgg%ﬁ;edl@n%%ﬁ%ﬁ%&n%%ypt he Y
bottom 32 candibgisdddl abovect injected or vul canized to the waterproof,

breathable liner 314 and likely the upper 34, therein creatin er pr oof
bottom 32 and not S@@}lﬁl‘m Wéelangé%lig?zs $65 9D, 1and 9G, REGRILORLTE H‘gttp%@ﬁaﬁb

techni ques T O a3 é[ é Q%hvé@éjf rkl%ﬁ@»?%ssm% ﬁ?%ﬁ%@ kStde! crﬁﬁ sisCR) ﬁfﬁ’ﬁlalt' $¢d. One

of the factor savlgoar r pr oof, reat able |iner

is used igst hme%&b@mmﬂletdmﬁsﬁh@@ﬂaﬂ%ﬁm tlexaﬁmoeeasorgahaﬁnmhuowm dhoe.s t he
| ocation of the stretch and recoveiiii($ portions_of the uppe

b
desirabl e to pl acelmsiditian as egenint'&s3.-31C. 100, apd9Ppthedelay il éh f%ftfl? %ya{gégqlai n
patterns to retai @gt ggﬂfengpeebatsgrygr ﬂftosrﬁ‘%d%ﬁ dgéfgeﬁxt]rﬁﬁen lrfmsglyselreg{onof t he

enbodi nent s df¥¥l rea iner has a nofsture

vapor per meabthé iflay B32 inghQéfBédmehihowarexeddaintéd an archrmhe nRfegionZ28rmeasur ed
according to SATRA PMi7 and be resistant to or have a protective outer
| ayer provi di segnabFEsi Ynanhbespeeestio FEGr&Si st ance and minimi ze tearing due

cortai n eAfod: mont EOTE TP iy G2 FabFe B 08 ML TG BRI o)

lining materi & srk@stt6'FIGS. YPLAI PGOM bakeNape 16AaHAGESE Thslas saitbkhisi s now
ready to be incorporated 25 in any of a nunber of footwear construction

al ternatives pegiohtofthy shae 30 Waewnqsespandy dbigdesirable thagths shosprtcgpandd8ns or t
ovel due Lo Uhe il Hon sl hs 0 AL 1§ BHONRLERBREE Aol he

rom external sources while

providing a dyfgafkginpdsitidhl tH hdkdhizghemdtiral HighiMaigetbility e tlicdidebbydedophig | oad
requi renents. W O 02/ 051273 -25 PCT/ US01/ 49381
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



The bottom 32 and the upper 34 are secured to each other in a conventional
manner such as with the welt 72 shown in FIG 4. However, the securing of

t he two par@2idsny3needs to be done in a manner whi ch does PEGR/USIUIMP3NlY t he
structure and features of the waterproof breathable |iner described above.
5 Wth the bottom 32 and the upper 34 secured together, with or without a
wat er proof, breathable liner, the chaggis 36 is slipped into the shoe 30 to
formpart of the shoe 30. As indicated above, the foot is dynam c in shape
and the foot's shape changes as the foot is |oaded and unl oaded. The shoe

having the b ORht:1 0Nyt N ' : ' ri bed
a1 v for dyne 8Dt Sy b Tid i aE el cd BRI el i O PP ERe

.expands and qegp Fas padswirlder the®otessMbd ot feicasidosingd. t he crowned shape. The
chassis spreads the force on the foot over a greater area than the typica

three | oadi ng poi nfI&. t1AArsbpwe therlaigred sidg vigveohihe shassis 36{dI6Ra8A19C | | kewi se

.expands in s cause of t curve of, th .S, kA } i i.th
the 1 S bott gﬂ&e'}ﬁg Sﬁ%%%Fhedg?({;gloghdée"ﬁ%‘g'né‘g ! (ﬁgﬁ%@n dr‘%t:{hg lasg??l%g{?éorg?s %yes.
The conbi nat iRe Bfyef NOinSthe Ueddthi8al3Be | ZREA @stieimdédidl shidt dx@iids bk chassi s,
and the upper allows for a confortable supportive shoe that also achieves a

f ashi onabl e |towkrdahih¢ bead methembabdiome A28.nAbe beraed sleape of Bredrhassis 20 inievideskver al

alternative enhodi nents t wat er pr.oof eathable.liner,. it is

recogni zed tHé‘ttﬁ%ToFéPH?ﬂli&\{/éng%e F%@?ﬁgﬂezﬁflg 1Qémﬁﬁwlﬁvﬂwtwegé%%%dﬁsfi ts.
An alternativ i i ur zones or regions is showmn in FIG
15A. In contr%sf@%é%lﬁeé%éﬁzg@i%@%%&%hom in FIGS. 8A-10B, which has a

singl e zone for boWiththe bhiteh 3andd thedihaksiald & bf ondhembdiiwsniof eshrasOa heel
zone 178 and an arch zone 180, Thig is in additjion to chassi havi ng
the net at 4P saf1seusrds HePRRE34 Belesy eé%gei@hgetﬁﬂ%ﬁ]@m'té%ﬁ?’qg ag%?ﬂglg%t to
the 25 previo [ ; FARS & el aeatad: et weenot he
heel zone 178&[}(}1@@%@%%@%1@31%%%%4 %rg%etﬁ% ﬁ%ﬁ%iralgﬁggr?%%? char a%teri stics
change, typi cidslporiicmsmbe ekpasiongitioredt, that eapand dndeedreret bankine then8 to a

| ower/soft duroneter material. Wiile the chart as re regented i n FIfGS

15B- 15D showsDIerRus Figiecs thefosh df moes orirpyide batheeomiortiaad sppnort g the fppt ;
recogni zed th ngjtd 10 mq % eanRuch, s 30 shown
in FIG 15A %eﬁl:hgiggl{oﬁd@re sggé‘%gﬁgeb ﬁlggg%ltaﬂg\?glunl %??ﬁrpr opgrt%i es such as
WO 02/ 0513233 e&ahfdsf01/ 49381 -26 having a material with a nedi um hardness
and an Asker C hardness rating of between 45 -50 for the enbodi menth shown

5
in FIG 15C. In onBefemiesiiotdn 1A, avendaraed sealipy of Bisrweenidig showrpah apsp
the chassis 176._h hi ck i1 ld :
5 ™S ecPouR o P KT Bl obRgbn Rl S Speef e 00

| 78 has a heef* PR Asker €ss ratin

is a scale siggvito thotwhpicdel chikdieial sthakide 9oedd tie was seotioh B2 ofidredppss. The
Asker C scale is typically used for soft materjal. (The use of the word
insert in rel 3 bpADes ofligss ofistiphings 2, NWhemthedoptrapandse thegippeeation €2 added

| ayers. ar €01 of hoh opPored et SRR R e BRASALIE &eldfler b RARL"Y,

such as a duakia¥asdhé®nin BXE.rNuBi on process.) Overlying the insert is a
second | ayer having a firmproperty with an Asker C hardness rating of
60-65. The arch zoREG.183\ (szoweti@il Wigy of asegmentgidhe yprek 34Sh9IERNC har dness

rating of 30-35 that is overlai.d by the firmlayer.,..Ih Y S
stays const an?l,%elﬁa?vet%galﬁ%?lb@% Qg Copnepiing ﬁh]e P?%e%paélp t\l%&y%%e?%%;%‘é’b?b gorlflaﬁi ns
out and the ttifi]géﬁ@ﬂ.s?h@fex{)i‘r%io?lqjohid)@l‘é%rpiédécdf%@ﬁﬁg IM,_aWEﬁlﬁﬁaﬁﬁ haedar d from
t he heel zone 8. The metatarsal zone 182 (zone 2) in this enbodinent is

forced of 25usThe heo pistes ofenateiial|90 and @2 farmaouglyriv peoramety 19 eaghipdherodhgone 184

of the chassis 176 has a top, | ayer of. firm rial. and tt Q9 hayer of
soft material 8OTFB b&f%@élﬂwﬁlﬂ? %0 ‘é’ﬁ&%‘ﬁ%sr}i‘ﬁts@? g ]ﬁélﬂr%]tqi)pcegls‘%%oil pi é@%nt ed in
FIG 15C 20 whiigh1401ls8whQsm ksl 6 Sfician AR oCcREIR Woahbiecand nelidraldl e
chassis 176, and typically nore expensive chassis 176 to produce, the

t hi ckness of the cRasiisg IWBIG.42Bt whemthe fgotrwcpamdsetf@rgogingiﬁé stigieliestone 17 8
nas o | over | ayer uiy ol 1.5 cquelder e g un il 4N, 508 R GdSkE



the heel zone 178 is a firnmer hardness material simlar to the previous
enbodi nent. 25 The arch zone 180 has a nedi um hardness naterial which is
over | i edwayo2tdae278i r m har dness material. The thickness of ep¢RUSIV4B$Iar dness
material tapers or thins out as in the previous enbodi ment. Both the
nmet at arsal zone 182 and the toe zone 184 have a nmedi um hardness materi al
having an Asker C hardness rating of 4pgto 50 as a lower |ayer. Inserts
overlie or underlie the nedium hardness material of the 30 netatarsal zone
182 and the toe zone 184. The insert of the netatarsal zone 182 has WO
S

02/ 051273 PCTI. USOl/4 gsienﬂzﬁ); ﬁ%@fgtlh% éegés (ﬁql\(é &gtfﬁg1§@§1§{92co¢m glea.

rati ng of 30- §§ or po urethane I nsert

.zone |84 has a4n% fdiﬁﬂ]h%f@@&ﬁ%tmh@@@ thBawétrig aapmAstksbly Snipgsodiions rating
of 45-50, such as PoronTM or pol yurethane. Wile the materials of the
inserts are sini | aWithspeeitte theaipppr %effﬂhr:élsoe 3 ¢he sesingakddrd seamyppiethe

,selectedfor t he icular zo rri to.Fl

insert of the e%?‘%%#?ﬂeﬁﬁﬁW?gg ﬁ %1@53&{%#@9 ﬁgﬁetn gthW%ﬂlegﬁgﬁgi?‘g%: g‘terl zed
as a soft har Qsagﬁﬁldﬁeén%fdoahadﬂohfbf@lﬁb AHeLB4 65 DRIFEAGEEVdsA AT Etetfatide 1@the The
insert of the toe zone 184 is a polyurethane that is characterized as a

medi um har dnegsringi 4 loﬁthe\memhs anthaskpandableantage seam 340 irgthe isuef mefeB@ls The
reason that there are téo t%éers in the toe zqone t hat _have {? e %ﬁﬁn@
material prop@PEas astrgicl 1eathEr nEoRTaRfe (YCEG SRAPICAs YAy FPPROPTIAFS TP Ri ng

| ayers are for € dfFBHhaBhibeiats tRE @stes. | N an
alternative eﬁ%l ﬂe‘{]f?aggqj%‘%:%g%ggﬁfégweht?g%rﬁaglsent ed in Flecg 15D, which

coul d be consiodesrdieatiomsr e confortabl e and durabl e chassis 176 and

typically 15 a nore_expensive_chassi s 6to roduce th emat i cgl |
shgwn |nyF1(bS 15B ‘Xhﬂgi’\‘?@hc’ﬁ A8 showe Slghém’(?hgg’é]lg?ql%ﬂ?gp}&?%?’eﬁgt 10

mllimeters. Vi ' Poof1iA8r HHRASheirdkddhBas a
nol ded bottom %%@8&Jé%%esgg%l%?@lll%gdr*&g%ﬁémﬁq dmf%)eé) blot tom 188 |rs made of
a pol yur et hanefobiaad g cnaishedght @ pritetn dresfoord mgwetfendomentyhas urph@’fed nsert

190 is a slow recovery material which neans fhat 20 the rr?&gt conf or s
to the foot tH®EEERhe ﬁlﬂeéé)sqxﬁandcsh’@dﬂﬂf%%mé}l%51%?&1858@% e ]Q\%en t he foot
and the chassis 176 r i ile
conf or i ng. ¢ BBt BeyeRy ek hal PRUBERE R ERTUELYHh SR CEAlT. ed
position, tier fphRine cORIEHE.] Eﬂad]aﬁrdﬂ talbeingresayperdss, thafinst isibleattehdd tos sonme
or all of the shape of the foot as the foot goes through the cI e.

The upper i nseallowithe foof te hregthemnd RHEWi MRIFRILS, SUGHRFPSIPLGHERQ RASS s’%ﬁh D% sl ow
recovery PoronIM |nterposed between the two [ayers, the nolded bottom 188
and t he upper A%ert 190, is a | ayer that has four zones, which defines the
four zones of the CR%&E'vﬁe\hB@aw'Et@plmelblé’dvlﬁt@lé [{%erhas fer thatsbasdmls\sdmd\mmh rm

har dness. The arch zone 180, zone 3, has both material with a soft hardness
and material VKFICh 13Af iThewatereoEshreabable iperahS0ig ﬂ@%@nl?qdr*%]ﬁn‘eﬁliﬁw&hﬁ‘éﬁt WD

02/051273 (é8 %nglh rgg18ﬁgg%f1@g£ﬁ?1lo$ gﬁ&gﬂé §re%fgﬁofj§4n%ta ?éfeﬁec?giﬁﬁé&%a eh2? o i's

shown in F‘F Slm ar -1 n sone sec

the embodi ﬂentb&hwloﬂsrhrgh@&e oBAWRB0Bf, M@tha@mae@bfameum aHowotiegoatrte
shown. The chassi sﬁ 92 has a base or bottoml a 194, such as. TPU, which

ext ends the enhzrﬁatbe br ellowhng rapisigisd gut]lot dogs Bo gjste ahwaishr Bie t op

| ayer 196 of her predom nat e [ a

| nt er posed is ‘é{ EW%?E E@gﬁgﬁleﬁwdﬁrﬁae%%?ﬁg gﬁ%ro B&iﬁ% Méa%o%ﬁul{r?ﬁ?j glr)t‘ﬂ of
varyi ng proper {8y bdse A8 d18plontRin 1R gﬁgacfehﬂ'rﬁﬂﬁﬁﬁﬂ VEpot astioniowi predsufeS.
8A- 10B, the chassis has areas of transition 200. For exanple, the heel and

arch zones%zoaueenlzgrlandeal,reatwnlo FI G 15E has a material Wth a nmedium

har dness. The net at ar.sal has a nmater h a.hardn t

characterized as Softts Bpifal i e Foms Sﬁcﬁ“?rb{?ﬂlsﬁ ot it © Aelbited £ Asndgla§the
'soft” materiajs SE&EHE v/ﬂyc%fth@uﬁ%e?t:aa%fonnlsaIaﬁa\@éeﬁledttbehéls@tfbsmBz OThérom t he
netatarsal zone to the toe zone with the material havi firn

char act eri st i cwateopnef, brvaathahlet liveen § 5 issshowinomahe kst 1§61 ﬁeéBAand ar ch zone,
a nol ded-i n support i hsert as GS 16A -
18G and di scussed b§Pﬁ\KF e’f"@@ﬂ&?ﬁefﬁ? %lbﬂ‘ ﬂ"&@%@ﬁé?gﬂ?%lg%ﬁ e o

30 stretchable region 154 of the liner 150 are formed of a series of panels 158a, 158b,



A fifth alternative enbodi nent of chassis 202 having transition zones is
shown in FIG 15F. The chassis 202 has a single |layer 204 of varying

mat er i al woar/oaiz7Beast a material of varying properties. IRCRUSIMHI to the
previ ous enbodi nent, 20 transition occurs over the entire heel zone 120 and
the entire toe zone 124. FIGS. 16A and 16B show a top and bottom vi ew
respectively of an alternative enbodi pgnt of a chassis 206 for a shoe 30.
The chassis 206 has three zones or regions; a heel zone 208, a netatarsal
zone 210, and a toe zone 212. The chassis 206 has an insert 214 that

defines the z 0 5 i : made of
pol yur et hanehle@ﬁe ﬁ“@qo% g[kg%‘ﬂﬁgaﬁl%g?%a aq}aﬂb Sg%%}hetstu{gﬁgkﬁg%é ]ﬁéﬁa!ri%h The
.insert has a RhMrabdihef. afheRtBIcBAT1E B8PS0l 5 ik MiGtew e 2don tdie nondeakichable he
arch. The fingers 216 allow the insert 214 to flex nore, therein creating a

softer regi orregimariSQraele$elltlh€IGebﬂB wheeghe pankl 4% 15 FBOwR seWE ExRaN6hHI0Cy | ews

.of the chassis 20 chas 30 ral it o form
the chassis. As in hﬂzlﬁ P %‘8@9\/@8"1 lré?) ibglr ?nd P% cﬁ’fﬂ&éﬁ%%@ t}llea}La%efs

PCT/ US01/ 4938/, %ot]seéul%ﬂ t6 bR 198dka! ThE dewRb o Beinef, GlictPfrd dodRefiasabngd-ural i ty
of fingers 216. The fingers 216 create a series of slots 218. Under | yi ng

the insert 2lsilemhdb]edhaer,pmslﬁdniaanmetypudaﬁyfcalﬁ@e& @romblastmomh@%mm The8 is a
base material 220. Ove &%ng t he. |nﬁert 14 b;igq h}qltSh nat eri al
222. 5 W addi $ansfEuction degribeddiere 1§ noha CvER iRl sy COSHPE Brssi s 206
has a cupped é‘hgglgbéa% 6\9”Tﬁ§§ea sh@h&h’ﬂfég@égﬁqgsﬁqrs%b%ngzﬁldhﬁ)bﬂﬂthd“ erior

support | ayer a pair outer rings . As seen in FIG 17A,
the cupped hewhtegaodf, bﬂ:aﬂﬁslellmef uX@akebemlwmtalml uslsgawamploaﬁthptsﬂéGtop

material 222. Wth the cupped heel ortl 26 bei ng art tlg CI{I]aSSi S
20G i n cohfr athe stéchipg Eﬁeﬁhﬁﬁ’nﬂﬁ\m@&n e piRger é‘b&fﬁte@fo ﬁtﬁlé‘?’éﬂ?fg gs Pkely to
be rubbing b e{ 8{11 ltl%{r% sﬁrﬁﬁ& B8t ﬂ:ﬂ)g e hilesthi@fatdbuldd ib iR N68braheliome The
chassi s 206 fo0t

In contrast to the bottom 32 and the
upper 34 V\hOSpmliﬁQL\J_serﬁétlon is tabisatelanftapradded pvehsittiet seans awhrenifotee tlee
ground A sectional view near the |ateral side of the chassis 206 is shown
in FIG 15 17Btechmca|1n@%rﬂqcl@lehq%ﬂlﬁlmlifrﬁ?aéfétfwlﬁ@élﬁa%he base material 220
and the top materi 22 2281 bet yea)) the
insert 214 and the t(])lﬁ %ﬂé%treurcﬁg %%grgﬁsaﬁ%}ﬂu?%%g glgéqeggr%’ttg?ﬁjﬁ?(&g% éxt ends

the entira@gsl engidafd 16dLare RASS ke pribie befipgiladedy@er thedasifé6.ons from the
heel zone 208 to the netatarsal zone 210. The chassis 206 has _a top

material 234 in t h@ittethatpanelall 5o 88 1G0aAndH 60 swmg@&hﬁhe@d ‘#ﬁéﬁﬁnﬁﬁ‘ne top

material 222 i V,

general |y al 0*‘@6(% Ra‘geggﬁtaegas?eﬁr}ég 1sssecﬁlse%%gl aaﬂ%xv fo%@éAgénr%]tpfg% r = %&21%28 of
the heel zoneiQfh phitds MBGA4N1%8b, A@NRe 2t Portwnd fihesttetehablenegidi 2 52 ie
defined by the dlfFerent material s used as a top material 222, 234, and

236. As indi chO@d}aad@\léSa amdelic&bas%$@n21@51%sl3ﬁﬁnéel3pegﬂ&&a5%?t 184 iy bites,

Erﬂgt of t f}% hgt?clatcha%?e an uride%hhe% thgaheei W S 111%?1”@’110%% 18 %rh%n JEI%tCEl%C{‘%?&LZlZ'

The gasket 164 is an impermeable material. The gasket 164 is used instead of a non-
stretchable membrarne liner because of several factors including no need for
breathability when it abuts impermeable sutfaces 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



top material 222 for the heel zone 208 is selected to be resilient. The top
material 234 in the netatarsal zone 210 is selected to be a cushioning type
mat er i al wgrJ26812738B- 18G show t he cross sectional views atPUEHUb@@g3410cati ons
of the chassis 206. In FIGS. | 8F and | 8G the sides of the cupped heel
portion 226 are WO 02/ 051273 -30 PCT/ US01/ 49381 seen. As indicated above,
the cupped heel portion 226 is secured2to the rest of the chassis 206 by
bei ng i nterposed between the insert 214 and the top material 222. FIGS. 19A
and 19B show the lateral side view and nedial side view of the chassis 206
respectively. cIQ&nﬁHBH%Qd&%ﬁBe@%h!ré&Peé%%@FRGs)J 180L $3pyRSsrddemRihhe rest 5
of the chassis 206. The base material 220 is seen extendi ng the | ength of
‘the chassis 2Q@varthé compinatio coratractigACEY, USnBate@iNom205,e83 drsciikese
material 220 in their respective zones, A sectional view of a shoe 30 is
shown in FI G sirobel stitrhed gadoeypemt §ensirugiet-om 32 and an upper 34. The upper
.34 has an expansi o t4 3 i eP050.aRe 32 at
the lip 116. The S%eg?feiﬂﬁgg%silﬂ%ﬁ,@sﬁgﬁéw% %ggﬁegﬁ%%%%aﬁlﬁ})gpﬁio t hat shown
in FIGS. 17A 18Bns Whercthapsicts 253a, 1585, 160p) andal60b preotapedussg & metauptionftage heel
zone 208, a netatarsal zone 210, and a toe zone 212. The .chassis 206 has a
cupped heel polobiasnsiEya inHFGe b3 46 tang Cﬁﬁga‘ﬁﬁ'séw?lﬁ@e%'ﬂﬁe%la aﬁéﬁtF%t?ht he
cupped heel parti g Ch ex: eni ng
206" n the uppiyodits a5 ipdahaB e SR hERIGHL RS BRal T BB S,
| i nks or regi dwr stiichdiescame asd fei2@fcewhd metimicappeerl®R of e athereg$estepataieon
prevents the chassis 206 fromnoving in the fore and aft direction relative
to the upper 3neapubediic paasls. of the shoe 30. By registering the chassis 206
to the upp 32, t f oot, does .not nj LV : : t he foot
noves vvith?(ﬁ he chasgid SPRodHEnL, t?‘%&aés@% gﬁ I%ﬁ\lll% ozf%ég%ﬁ%%gllagﬁggl 1@\nﬁ?h t he

upper 32 usi nggitdBodARr&HAh Mok AWesibiae: toglek @fackhgtavee s padsitcamperatureiraregt and
as di scussed above and the chassis 206 to dynami cally handl e the pressure

di stribution t@E.ghé3feRs°0)tto 180FB8YrNz ke grriet Fadplaq iscapdile 8f renaNBRassi s
206 to the rest of.the shqge.30,.25 the. bottom : done
by ot her techn‘i’vﬁ‘ﬁfe‘émﬁbmegﬁﬁhﬂ%effm?ﬁ ° ?llééi%l}usoncsgrﬁnﬁg\?ggggrdg? fnge glr%%%eécti on
that is acceptggeldedangRMxinERBLAMY0)00D d5¢ fetddq il @highntempratiehomidity t he
mere fit of the chassis to the remainder of the shoe in certain enbodi nents
resul ts i nlfegéstmatieoh(e.g- BO°F (4A5Ca A8 ety p bumidhtydyrietlhat i ve shoe t hat

has a chassis 206 which 30..incl udes. a pped heel I Q r 34
has & tab 338 that  pPIERPLVEERIREtO\G BORGEIS RO e gt YR Be

FIG. 13E. The waterproof, breathable liner 168 has five panels, 1604, 160b, 160c,

160d, and 158a. The liner 168 has four non-stretchable panels 160a, 160b, 160c,

and 160d 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 n
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. It is 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, 158¢, 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



and has a fastener 340. The cupped heel portion 226 of the chassis 206

ext ends upward above the cuff 342 of the upper 34. The cuff 342 of the shoe
in the hee@ 02ha827a concave cut as best seen in FIG 19E TREI/BEdPpEeBiheel
portion 226 has a fastener 344 which is conplenentary to the fastener 340
of the tab 298. The interaction 5 between the fasteners 340 and 344 |inks
or registers the chassis 206 wth theogpper 34. An enlarged view of a

| i nki ng mechani sm 346 for registering the chassis 206 to the upper 34 is
shown in FIG 19F. The |inking nmechani sm 346 of the chassis 206 overlies
and secures t . ' 1S1; M r 34. 10
Wil e the chasggrlhggﬁe;b% Eﬁg\xﬁﬂigéqg{g{g‘g@ggf‘%&@? gﬁ\gt@lﬁl?pgg% %)r%qnhéih? (imsmfecogni zed
.that the di stdigehsing szaaasgsuchias athearaetivatbd mparg fa). t he respective part of
the foot that interacts with the zone, can have the co onenélﬁ of. ﬁ]ge
chassis that are dewimsmapeiacte efdhe Heruear of shog 3, thy ValerEeely Breabgls of the
.conmponents of,.th hassi r t L ;
conponent s ofhnteﬁ 27(2 F‘Faaz[gal‘:@ed:c%ﬁhggm%g? gg ﬁg%rl ag tl?’;lér]llgn}%ggé 25%&3%%{1,? ?Itrl %ﬁ?‘% hnéo

remai nder of thhap§dioe. affel (he WPeshDwTomiedalTh efthétdavethehioer PADishatuciied a
bottom 242. The Bottqm 242 has a bottom surface or sole 244 that is not
flat. The botabone therlfiglest desiref spteipiopbppink tyrieydvescwing aadatfgrdedrh t he

o enter T eg v estoe SRR BY AORRIAS U ks SNE R e By BSHAATRE Y o
244 f1 att ens, ndi hsovedr@hl redt e 18 tHedlpp SAVEM %P aditchnd48covictd witid e wppay from

each other therein widening the shoe 240 in the region having this
curvature. TyPheaiassis 86 evelieythebogomfivaterhmwoftiner andéu|gagleh & assist ithe t oe

zone. Ref ?éri n IOLFIP 21A, t.he bottom surface 244 of the bottom 242 is
e 16 R

shown. In onlfq%ﬁ dNPRFE—hown in FIGS. 3 through 7B, the bottom 242

does not have 25 ag,£XRRRLEN bRAMabRNideP 174 lsPadeADvELHRSE $:10FofRME6 PHBF T -
FIG 21B shows the top side of the bottom 242. The bottom 242 has an upper

| ayer 256, i ntoaheifdrimmg ofthamppert3drarewidghe B4t ormiigh thspmper 3deThoBst tiferm heel

and frame segnent 258 and a pair of | ler i.nlays 260 and 262. The, inlays
260 and 262 akd @jhvesn nsglerchagis P temgoRriDy %P?‘gﬁ"e@mg{ﬁ%"t ﬁbﬂp’ﬂg:%
segnment portipn frame segment 258. One of the inlays 260
isin the toe&%ﬁ{eméﬁgrtﬁlea‘gge?m??w“'wo 02/ 051273 -32 PCT/ USO1/ 49381 i nl ay

262 is inishe net apghsditatedaigave) the tiner iophttiaity Zed)edtusarge ¢enat suppurtiomg
shank 264 shown in hidden |ine which e%(‘éengs ér %mthe heel fﬁggibot{t:%rtﬁhrough
the arch zonelthe emboginesat shawn o IGe 14 2ad 4#8athe fogdortion ¢ eYHB& nent ,
the inlays 26 .26 g ] . [1A8n Bf B4rRaSA of
simlar to thgls?eem%]f %t(%ggtg%cn%é%@ﬁf % ﬁgb bﬁh(g:’%ggél&gmagﬂ ii@%@e%agbove. A0

sectional Vi eiMetlakes @anerdadd ysigd ognéd éasc emtsanctiomendhe ¢dmeenbdast om 242 i s
shown in FIG 22A. The bottom 242 has the Oﬂ%c‘ftrqtﬁm e 234. with the bottom

surface 244. TnsunelRon perHoR apaghesghand 15298 & s IpingRfdRe 256 is shown

in the he and, arch [ ad. f.r: t i{.hin, t he heel
and frane%begwgw 1§g§%ﬁ%‘tl?&§leta1%%1 gzgh{g&%iﬂ%ﬁﬁc 8'5?%‘1?%%?% efagﬂrnc zone of
the shoe 30. Ii®viRkatRalsAY tedier &dy flash. Zineypiavieneripectt, thelajlodiafideds ent

inlays 260 and 262. In arfr eferred enbodi nent, the outer sol efi54 i s made
of rubber for appreximaiely &vd" 19pmy Somsihg hsh fegthop edgs: ehe WHETPFORIAPDE2 in the

toe zone is rr?cﬂgecp szognd 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.



pol yuet hane havi ng an Asker C hardness of 45-50. The inlay 260 in the
netatarsal | S zone is nmade of a pol yurethane having a hardness of 30 Asker
C. Both wa @yws127260 and 262 are sel ected for cushioni ng ardl/b8Q{4¥38nce
properties. The supporting shank 264 in a preferred enbodi nent is nmade of a
nol ded or stanped stiff material such as nylon, TPU, or steel. FIGS

22B- 22E show sectional views of the bgktom 242. The bottom 242 20 has a lip
266 for securing to the upper 34. The |ip 266 is carried by the heel and
frame segment 258 of the upper |ayer 256. As seen in FIG 22B, the bottom

surface 244 of 't hey QUL SHE. BAE dedr (R wdidiBlocRelialt ANBCh) T BduRdiaRs 246

and 248 of the bottoms ace 2 are raised conpared to

‘the central rggiRB1e2BR as\WBaninFIGOAA, §gusﬂtetatﬁ461%e¢1mleﬂgtolthe Ré&el angm eﬁs o t he
bottom 242 of the shoe 30, the botton1surface 244 fl attens ther

the lateral azhdpm@malenmgagemmh@mmwtwawn ag tapgdbeioretie £8 RF& g‘gne of

.the benefits of the ensi on of, t he. e of the shoe besi des
confort is thateqied eﬁbeetagwshl}g S%O%PW %ffglldd@? k in the unl oaded
position. FIGS. 22@niR3k: edbskidREs@86\e ShteMbes 065 s@clidbdngaskét, ithe bot t om
242. The 30 supporting shank 2G4 extends through the heel and frane segnent

258 of the upmemgnlzemhmn@511@ﬁ31tuz33>ns>@’mrejsbablag@mt may be prefgredgdiusedhe

bot t face 244 ht t FI GS.
22D and 22E. DRE-EPPgY eRrhReke toxasamorids oot FIOTraY AR BEERd
thickness of &HeHARRS of Nﬁ%ﬁ&ﬁ B:RBMbIIS LinBr 30TEnaR] 2 AONGsRtPBAGINFICN] y

slightly as conpared to the tatarsal zone. 5 In contrast to the
enbodi ment  shoA@ showsHhESvat@pitdf, Hrbﬁéhalm)hmelﬁé)o vath seemwaterproal Hesthablet al
stitch through the welt, to the side, 2B1, the

upper is $Bunpaest siERterial FG%stichied o B tJBYW?"H %B’t“t%ﬁb?ﬁ t‘mll (h&:lﬁ PRl ﬁ% of
stitehlng 208304 3 20t \QatEﬁ'réofq{ﬁgP@Hm Dinc}okes bgiiatn Sikenghage of the

upper 34. A c assl s i'S shown overlying the bottom 242. 10 An enl arged
vi ew of the | {incldbingitlc aapwaicfprbdGBser) 2 ﬂlseﬂ'diﬂentqipepa@inlt‘sfaﬁémeﬁﬁﬂﬁ a

vertical stitch with the upper 34 |oca nboard. o 266. Referrlng
to FIG 23A aPbapsipn apgeontaetian a%mup%é e‘géﬁot@F’d%?Sb‘ft %Ohés ﬁé?‘f OHSAIY s

shown. Both t &Pﬁ%"ﬂ ASS I BRI B tqy‘ogt he
upper |ayer 2 Ee%tlé’e?%&ée@ﬂ% e |%%§%%ﬂmﬁ kﬂ %Eé@gteal n ﬁe eu%%e? 34 is

l'i kewi se ghowexieddinRel e deitaih deamb;| those2é&ns Elmnaﬂ neednabe tepeban adsii®72 has an
inlay 274 which is encircled by a heel and flgrrg g]?ment 278 of a{l p

| ayer 276. Hokbosersepms geptereaat coverehby heeaslest sV or tp His 3PR %#0 74 is
a di spl acenent F{fl%t er 1@5%"*’9@?@#@%&%@&@ 9%"@%’&“ {},glt)put er sole 280,

extends thr ou seen in a bottom surface 284

of the outer sol e 28{altefgativBendtisd odnapptiof Df QQVWLpBEIﬁ,I’tEeathB}:ﬂfhbnGrﬂdéSI s
36, not shown in this figure, the inlay 274, the displacenent, E&Y [‘Eﬁ
forced int o sdd ﬂlwgvndhfﬂﬁel‘éﬁ DBl ‘dﬂtefH*E@Ofsh@ét@blea%ms]é’é‘ﬂ 1§ $hoEyIdn er e

creating | TR el ot BedifiS 28317 CForfel of BuosiBbld REl: of Eftr bRk en

general ly e o oe 30 show ng

that the Out erboﬁpdtl%t@lﬁmeqﬁatmﬁ 3 6tah@ bR ERetosblé hatc2ial Bk formirg atietohebl284
simlar to the previous enbodiment. In addition, the heel an segnment
278 of the uppsd nbayteichatds ragwissd§ and 3UppSimilaigo ﬂwamwgmemmf{ém B dp 274

" 282" To the SBIIRG UhanRe 228 R o B e b P R afRC B as gl o
the outer sol g.4Bf 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 botiomless
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.



W O 02/051273 -34 PCT/USO1/ 49381 FIGS. 25B and 25C are sectional views of
the netatarsal zone show ng the displacenent material, inlay 274, overlying
t he out ewos2l812280 and ext endi ng through the apertures 28X T/USt1HE3YYr ooves
286 in the bottom surface 284. Referring to FIG 26, a shoe 350 with an
alternative enbodi nrent of an 5 expandi ng bottom 352 is shown. The shoe 350
has an upper 34, a bottom 352, and a ghassis 36. The bottom 352 has a base
or sole portion 354 having a void 356 in which an inner layer 358 is

| ocat ed, Interposed between the inner |ayer 358 of the bottom 352 and the
base 354 of the b 352 j [ AL IS
bounded on top by%}%ﬂ}ﬂheﬁtédrﬁoggigfgﬁ%%g;‘ot%geqlg?d;l]%fié;g%rn%qg?\ﬁﬁl\é%g%{y gﬁ&ﬂace 362.
.10 The upper #uinstde 136 3r fafh Bsephidinar whhid@ranéa@ée 38Y tiencbrd 320ivved ofent er
portion 3G5. Located within a center portion 368 of the cavity 360

under | yi ng t hethepasadst deantert ensbenttppinsgselded o Hie lag e forgy f §@eianaldod P an

.inlay or displac nt, nat eri 70, si,m t Vi ith
respect to Fl a(%_cﬁegﬁtﬂ_tgggsofﬁﬁb aﬁmeajlldsarliygtﬁg Eﬁ%%l%ljgjﬁetﬂﬁﬂ %r%r%trl glﬁ)sl%% 383@%.ff’(ag})lg{pands
into ext erizorw&qatbie%ﬁl&néﬁcad tdliﬁ@ﬁﬂéﬁirélgrehb@?cﬂhﬁﬂ&)a!h pRbieely poeigiendd 364 of the
upper surface 362 of the cavity 360, when force is applied to the inner

| ayer 358 of hdienietsttmotisséhen fraven dgainsethedas op faraul d6wrgoghe 8He @netssi s as
t he person | oads the shoe. As the .displac t terial 368 expands into
the exterior Y8MPi8HNST: ¢ lasher éoﬁHéSGIO WPI%%@ a&ﬁg’fﬁ’w@\ﬂ% lollﬁae(&c(ﬂas_si s 36
can nove downyapd,] ﬂﬂe%ﬁ?li@aﬁ@ﬁ‘_o?@Qﬁatéﬁ%BﬁgﬁkﬁtﬁﬁﬁEtiﬂ%mé &pERay feqifidehitd t he
shoe. Likew se, as the force is renoved, 20 the inlay or displacenent

mat eri al contmalkd thefactkveantvetetiteofc &t éx sarhaerbbedifents thg bottemi 3rean beayer

upward therein redycing or decreasing the volume w.thin the e In

manuf act utP ngdiest §1J‘§‘H?fg?f YHeAizsAde ﬂ%??lw Jierpg u]i"@%‘h\é@eémlsﬁ #1£4 %“?‘qﬁ&emtbﬁi ng 376
to the inner LA O £ ,gﬁ# FPottom
352 bei ng nol ?gﬁ%ﬁégg{%gﬁtgfg%e%@%ﬁmoi gn orﬁfldulﬁggﬁ ze ?%asg‘ﬁ? i nner

| ayer 3 58 of the hasteoop@izedhat @het tedimiquep for a8skmblingdhe watdmdofyent , t he
inlay material 370 is a polynergel havyi ngf exponenti al, el or‘lgat i 1on fpr operties
with memory, busathabls linsr epabegiseéx Ppgabtheitagtarsfondalemupmgaviariigiefilgsol e i s
prenol ded int 3 X - . i : e cavity
550 wi th tho. {ACaioRt BteeRiBRAARD, e R HEK oT DARE o Pl o2 0 o

zone of the sh@erid®lhe 1034600 3f s 2¢3h addbrdeCTérypoitiche 38 theRipBer. AV haydea front
sectional view of a shoe 35S0 with another alternative bottaom construction.

The shoe 380 fesirabls topipse non-streich graiesial spthe forgseqtioh gke ceAyn PHINE S t om 3
82 has a baserétzgx?l{e ﬁaﬁégﬁ&'ﬁﬁ%{}e}mpﬁq-'@w 3 86. The upper |ayer 3 86 has

arigid outer portion underTiés the chassis 36 in the shoe 380
except 5 for a voi th §3€ral of theenibetahansdkclasedethe Mutsrpoomi) radthabdé Hn&3@si n
the nmetatarsal zone receives a rigid inlay 392. In a preferred enbodi nent,
the rigid inl aypdgpre wpar pmpabitibiyaiies sieagr fpp, orgayal tq)39mgen /hs secured to

the outer ,portion 388 by.a pl i\t | J I 1 ow
the outer zﬂayg}eaﬁggig?cocog@%g%godg é@g{;‘ Wg%aﬂlgé H% gﬁg@éﬁg@étﬁﬁ’z&F %ﬁc}}'tec&(g&%ands.
By the outer pefheniddBSalRadon ARl puilchie RRR ek DRl Noniofizeateniigy dievatsaeichl in
t he upper | ayer 386, an external concentrated |oad or pressure point such

as from a rocWkhis sathssedrndddr somentgd eathg eptes ppperiyaterals Ip pJtan i nner | ayer

therein reducing t.he pressure to the.foof. ansi r [ t ).1be
provi ded by ae@BBéﬁPeg%dﬁ@&%ﬁ?@éﬁ ﬂa};%ag%&etg fgxﬁrﬁéqa§§%°%san§%¥ ?pﬁﬁ iné{/d;[vglg?lpt he
bott om 382 of {4 hgmSh@siedROoslnans paihis ik Soanaoid ans rddylibite Ricagbraed
menbranes 394 of the inlay 392 to the rigid outer layer 388. This

di ssi pati @ oin gresfsaumunbey of featweiregnstrisiipn alienatives resultingia areadenpreoti n
round insulation, i.e., th round. syrface |s,not..pergeiv i
_?ecogni zed thQEO‘%ﬁ'ﬁ haymg,an E’E‘B%H%‘foﬁfoﬁtﬁe‘feﬁgu%@ﬁSﬁ‘\g%’?y ?ﬁteeé’ﬁoogc#asalu Ben

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.



shown in the enbodinents to expand in the lateral direction, the shoe can
be 20 designed to expand | engthw se al so. Lengthw se expansi on may be

desi rabl WO 1/08H7Bdren' s shoes so that the shoe has sone rROGHUSMMHIIMMOW h.
One nmethod of expansion is to have slots in a first material which receive
a second material, such as in the first enbodi nent, extending in a |ateral
direction. As indicated above the foo_g is dynamc in shape and the foot's
shape changes 25 as the foot is | oaded and unl oaded. The shoe having the

bottom portion, the chassis, and the upper portion as described allows the
dynam ¢ novenent t.he fo in,confort. The battom ti.on expands .and
Contracts with t nSESERE SRR B T o7 SR S LA MLV GDe) <
-spreads the fignGer QRhRIfOAE wRUHER RodhSRFRE. ArBewbRANhE B&:uﬁ}ig'o@ﬁle tilor ee

| oadi ng points therefore reducing the pressure and |ikew se 30 expanding in

shape becausgooionsmeedutiowe dohe ithemahses sitich doasawbiwlfy the stiacthretdnd W O
.02/ 051273 -36, PCT/ USQ1 /49381 bottom The upper portion expands and
contracts as f‘?ﬂ%‘#&?&%’ﬂ‘f%@?"#ﬁé‘?ﬂ@% et fiﬁ)ﬁﬁg?d Elﬂ?é’est_ruct ure and features
of the bot4 om por tyof.ihd goql? @%ﬁﬁhggmgeﬁﬂesee&resrto%ggﬂ With 8 hansuifor a

confortabl e supporting sho at a chieves a f 1onable look. 5 Wile
t hi s i nventi omatérasodig@eathalslt linetl drel chassisadnis ahppadastrthbeldbad(t to foh parfes to
preferred enbodi nents thereof, it will be understood by those skilled in
the art that H&afhsA)- changes in formand details may be nade therein

wi thout departing LL a1 B600% ool NayhANENN AL SAGMIPARPEAL € he

appended cl ai ns. FoOr exanpl e, various features ferent enbodi nents can

be conbi ned @hagestak 6tk fodV ik Gofledane thloddede Mk, sho®hevihd thie boemeparANS it
mechani smis Cg\r ovi ded, whereby each expansi on nmechani sm separ at el

cont ri but ¥ tchassite 26 freripperpastion Aescrheskallongofor fgenie Joadinened ﬂéﬁ?@éi%nts of
the present |QuEhh! e 8005m AN INSafis SHROnREc LRI Y BLhLOR;difldlnd N1 Ldes

a bottom and a chassi s, enbodi nents can I or bottom

portion that thesroweakhay® e chsssiNpsRtSthe foldOoBZhORb2 dver-adfeditrAirddShiat i s
clainmed is: PCT/US01/49381 1. A shoe to accept a foot having a heel, arch,
met at ar sal s, thetypicsédireq leadinh peingothprefart tucmgdhe presoe-hhle aylsﬁﬁhlé%ﬁléﬁsi on

mechani sm f or__expandi t.he bhottom | ateral |y underlying the tarsals; an
upper carri eoex%ﬁ)cﬁsr}g Sﬁ%%etb(?ﬁ?usgﬁhﬁ]e? C&‘ﬁvéesosf?ée%l ] ghc%(}blg?‘ltéor}b%ﬁﬁéh% for
under | yi ngs t hytioapt TheZupfér H6r@in ekpAldahna dontfaefsek fihd o8t AvPadlsien mechani sm

of the bottomincludes 10 a crowned shape such that the bottom has a bottom

surf ace wher eiomtanaismtafdhe stoghwe and feahwesodithohottom.fthe ehassis candshbepsw a pair

of side edges of the botto urf ace en e.shoe.is i n | paded
St arel moer Ot s or s e bl BLRbHES Fus S el et b PeRnde o 1 s i
a | oaded state. 3.whighae eRbodihfthihds BME HEIcRbEN S RERANSERBraERdadtivem of the

bottomincludes 15 an outer sole having a plurality of apertures, the outer
sol e of the bmtockimeantd of the wasgreroodidireathaide linerhidés xeobgmiesd thhteltisniativen

i ncl udi ng di spl acenent rLti ener al over| yi the o rr. sole and
Filling a2Por PRI fian bhiyeJby the beﬂlﬁé%d i@b?l%%a?r@ﬁﬁgﬁ%}%%g hagngdac of
def orni ng and, Peobechidng id Ho/Mah Fih e BReinARAhH S S thassif6 ibemSarGRor tion
and into channels thérein increasing 20 the shoe vol une. _

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 characteristics 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 shownin FIG. 15A. The remainder of zone 3 can have uniform properties such as



4. A shoe of claim1 wherein the expansi on nechani smof the bottomincludes
a base portion and an expansion portion, the base portion having a

pl uralitwmb2shoBs extendi ng generally |ongitudinally in PEEUSIEIBHOt
region defining the WD 02/051273 -3 8 PCT/ USO1/ 49381 expansi on portion,

t he expansion portion formed of a material allowng . |ateral expansion of
the bottom 5. A shoe of claim4 wherejn the upper has an expandi ng and
contracti ng nechani sm for expandi ng and contracting the upper. 5 6. A shoe
of claim5 wherein the expandi ng and contracting nmechanismis a flexible

mat eri al interposed between two pieces, of | eat her, at . in the
flexible mat gl?q%éﬁg ae%%wgh&lﬁ%cﬁwj&@ess?@%ia% ﬁgléearoq, ﬁ%@ﬁ%@%@r ein the
.expandi ng and,GQBid £5140"@r IRCAMVIERRt Shéwn @XPRNASL). e onega seam i nt er posed
bet ween two pieces of |eather at a seam 10 wherein the orrega opens_ and

cl oses. 8. A shoe bfors ebndimentes schematisaldyreprdsentad in BIG. [16Bstheichassis 176

.tailored zones, a, heel zaqne underlying t eel| of foot ., .a sal
zone underlyi #"&?%%@i}’@f&&&&eﬁt ,@ﬁﬁ’&e % ggl%ﬁLZWdlﬁﬁ?F i eflﬁlésegg&é@ %ﬁ t he
foot. 9. Ass hﬂ%ée?fc ﬁalrahéﬁg Satphesred 15 R sehas fi SschR Sirladd dhd dabbtek sédior ed
zone, an arch zone underlying the arch of the foot. 10. A shoe of claim

8 further comuedsb ngasurediichgpdmss., The Asitdrbsoald is gricatliyrused forisaft mpgergthoe,

t he wat er proof, breathabl e |iner. prevent t f . and Si t hr ough
the liner to (Heuweef ﬂl?n‘ﬂorélmﬁﬁfﬂsmtrﬂétl?lb‘tﬁ’tslsff%’ Eggéiﬂllﬁﬁ@t&ﬁ@t{g@ of claim
10 wherein th r | 20 HXRIBRGADLErI&O1 ON i N
t he net at arsa?oﬁﬁgdﬁbg%%?gﬁ%g ag%e Ql?\%kfg éﬁancﬁi%ﬁ%’ ar%gldqia%n In tghe heél zone.

WO 02/ 051273 repthiiad Adyeekldrd 838ikd ¥ Znoldedstogetherodaingah¢ mantfacturingpiaegssa heel ,
arch, netatarsals, and toes, the shoe conprising; a bottom having an
expansi on 1ftechiohiasm duel mekhag (e EISIROTEHSE-b IR VA BEIhe JPSEH 463 $SPREI R

met at ar sal s; an upper_carrie . . i ' i t he
bottom for ung%‘w%/?ﬁ L RIRPY ovtvféh?%étsgﬁacggéédﬂ g\}lgtrﬁl1 gﬁ@@%ﬁ%%@é%&%wred

zones, a heel (zRB8) UAILELViapa Wil ah Aeker@ hirdBedsofing ¢f 3023 Bihar s avertaid dy
underlying the netatarsals, and a toe zone underlying the toes of the foot.

10 13. A shoetheffirol hiyen. TBhevinet Biicknesrestasiigonstant; btitheiBuckaessefdhe Bypa uppet t op
o, R o et S R PR 5B Bt
having a plsur @ista¥d 8bm 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 is
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



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. 15WONMI5P2I30f claim 14 wherein the upper has an expROOUR /%1
contracti ng nmechani smfor expanding and contracting the upper. 16. A shoe
of claim 15 wherein the expanding and contracting nechanismis a flexible
mat eri al interposed between two pi ece_s_-)_?(_)f | eat her at a seam wherein 20 the
flexible material expands and contract's. 17. A shoe of claim 15 wherein the
expandi ng and contracti ng nmechanismis an expandi ng onmega seam i nt er posed

between two pieces of. | eather at. a_seam wherein mega gpens,and cl oses.
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| ateral ly defining an expansion portion, .the expansjion portion receiving a
mat eri al = 4P| o¥f nERg wasAn What thete aEsimsyes inthetprzonsithehave the samsmppterdal ci ai m
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a heel , arch, motledttegetiadr Suriag chelrp@fufadtienShocesd0 conpri sing; a bottom an
upper carried by the bottom and a chassis carried by the bottomfor
under | yi ng t he fooln an #terrgiys smbofdament gs sghematisalinmpissentied ndfled1 Hdnes, a
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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 aund 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.



foot, a netatarsal zone underlying the netatarsals, and a toe zone
underlying the toes of the foot. 24. A shoe of claim 23 wherein the upper
has an exmmedismgyzand contracting nechani smfor expandi ng aausemosgct i ng
the upper. 5 25. A shoe of claim 24 wherein the bottom further conprises an
expansi on nmechani sm for expanding the bottomlaterally underlying the
netatarsals. 26. A shoe of claim25 whgrein the upper is secured to the
bottom by a securing nmechani smunderlying the chassis. 27. A shoe of claim
25 wherein the upper is secured to the bottomby a securing 10 nmechani sm
extendi ng general l y_v I 8. gl . p t bot t om
further conprises énPﬁ%%aﬁﬁ%&ﬁ%ﬁﬁgwﬁ§¥?ﬂ%3§ﬁ%%r ggﬁaﬁﬁgfpg%gFEiggﬁihe lip,
.and further conpydisiends irhildién 6mé tdsp&di foghspof eincdrmigpdimentgbwhlie FlGPer into
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02/051273 PCT/ USO 1&4&%§%st'tﬁ %hefrt] gg flﬁ‘%hﬂ)toﬁﬁﬁéﬂt sBOVWh IPBIGRORAS 1@ dhe chassis

non- expandabl e region 1 n the zone, the waterproof, breathable |iner
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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



20 35. A shoe of claim 34 wherein the expanding and contracting nmechani sm
is an el astic onmega seaminterposed between two pieces of |eather at a seam
wher ei n wuoeo2oseya opens and cl oses. 36. A shoe of cl ai m 3BCTK801&9881t he
expansi on nechani smof the bottomincludes a base portion and an expansi on
portion, the base portion having a plurality 25 of slots extending
generally longitudinally in the m d-f_%gg regi on defining the WO 02/ 051273
-43 PCT/ US01/ 49381 expansi on portion, The expansion portion forned of a
material allowing | ateral expansion of the bottom 37. A chassis for

underlying a foot having.a.heel, arch, .netatarsal d t e-chassi s
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~under |l yi ng t hgdhgelie hetiie st 212 netatarsal zone underlying the
netatarsals, and a toe zone underlying the toes of the foot. 38. A chassis

of cl ai m 37 wher ei tnddrlyinhthesnsrti¥dd and intaposdddreawednathe dingers 260 & thesladr ch
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shoe conpri sing; ottom having a base portion and an expansion portion,
the base 15 plwel pamioh@26nTha cpppeddictlportién 22mhas aaxbierid suppgeiaysr 328 ynd

longitudinally in the md-foot_ region defjning,the expansi on portjiaon, the
expansi on por & PHhOF GHARLPVETINGS FA% ehs e it '1%6‘5 B&%@E‘Fﬁfi@gaﬁ&%ﬁgﬂé t he
bottom an up O .G i . rtion; and a chassis
carried by thgfﬁof%?%%naﬁgq%éizﬁg agag)k{letl}?gp?itté;pdg?wnhteri als 20 adapted to the

foot for spreadi ngwihethteupged hedllportibe236beingpare bAihechssishE6eh wontiest ot t om
portion has a crowned shape such that the center of the bottoms rf%ge
t#He edges
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expandi ng andc&matt Behé BeLdTRGDand 818 dpper 34 @hbeymbwenting ¢ difeinfloaiced byt he
foot noves. " . 43. The shoe of claim42 wherein the expanding and
contracting nthehsieiastion svith the gsoubfle materi al interposed between two pi eces

of material at a SGAm oMYl feat R bRt bidl 8¢ HR'HLLR 2R ANGN G,

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
c]aaséis 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




44. The shoe of claim42 wherein the expandi ng and contracting nechanismis
an el astic onega seam 45. The shoe of claim40 wherein the chassis has a
heel cupwWame2/supmporting the foot. 10 46. The shoe of cl ai pPeWOso@s®EI N t he
chassis is contoured to the foot. 47. A shoe to accept a foot, the shoe
conprising: a bottom an upper carried by the bottom a chassis carried by
the bottom for underlying the foot; a%_lS a wat erproof,, breathable |iner
carried inside the bottom and the upper, the liner having a slip | asted
fore part and a cenent |asted back part sealed with a waterproof gasket for

preventing water from.passi.ng through the |inper .the foot and al.].ows the
Poot “To breaiieh 48 RuEGEs Hue: 5 R Uaddse) pshen 2R8is HawrRd LORBEPL I on,
-metatarsal's, apgid 965py bBRg Allef 89&&"6&%&?&?&%&&%4%@1’1‘@{0 Qiikiigmohavi ng an
expansi on mechani smfor expanding the Iower portion laterally underlying
the netatarsals. FWSOI02/OHIPR3:hodbthe REFALUSOL vid@3m mMé&lial e fiewtofdar of

.Claim48 in which %@hﬁe | ower portion includes a bottom having. longitudinally
extendi ng gr cOWEHS Wt ERPeielyo e suPRead heg! Rorpamd2¢ raiecat VRV HAdONT HE BBt t om
flexes. 505 T&qué a%fsma’b6pffh989§e H2ridi o0 & ntleengn%cmgfen BVdt the chassis

| ongi tudi nal |y extending sidewalls, the sidewalls Belng angled outwardly.
51. The f oot wa@E: Tife tCb amarerids 222, R4 CMdtA36 overierthdbiaseingaieial R0 dether bott om
having a crowned hottom surface, wherein flattening of the bottom surface
|aterally _exp@%tl’(%éo%ttom 52. A nethod of form ng a shoe for accepting
a foot having a he 'sect%x%i‘vite&zooﬂesth%% 35 38R WA F1EORSe, ﬁﬁ&ﬁ&tﬁfb%%s a .
conprising: providing a bottomhavi Ag an expansi oh  mechanhi smTor expandi ng
the bottom | abctford BY and g tippeir39. tIihe upPérad4afas ah Skpatsivn pbirtich 88) TiRPGIpeear ri ed
by the botton and providing a chassis carried by the bottom for underlying
the foot. 185 ¥Bis spwide Hscbostont 34 afithglipddbéwear for accepting a foot having a

heel , arch, netat al.s, and .toes, the net .CONMprisi f or.m wer
portion having amﬁﬁ%’%’s@r o bor?ah?ssarﬁ%afﬁ?s gg‘g%{%ﬁﬁ& ﬁlﬁQ§\°WP FE%?‘?}% -

lateral |y undpyB YTROcHASs 706 BhPd pRkity 8fzonls RIS fhedpadghgd f oot wear,
t he footwear having a bottom for accepti n%hzo a foot having a heel, arch,

met at ar sal s, @:p@tarssdgong Hid), aed htet ol 2.silThe chaskis 3P hgs & hepfed declipprigatpand:;

and expandin bottom | ateral.ly underlying. the atarsal s, with
xpansh on meckin e goby R R mhfiols g e St uRt g Troad et a1
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
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footwear having a |lower portion, the nmethod conprising: flexing the | ower
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mechani sm the 5 expansi on nmechani sm expanding in response to flexing of
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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
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&3. Z109%& (3 - In contrast to the embodiment shown in FIGS. 3-7B, the upper is not sewn
with a horizontal stitch through the welt to the side. In contrast as seen in FIG.
22B1, the upper is sewn through to the sole 254 of the bottom 242 with a line of
stitching 268. The lip 266 in this embodiment helps retain the shape of the upper 34.
A chassis 36 is shown overlying the bottom 242.

10 An enlarged view of the lip 266 is seen in FIGS. 22D1. The upper 34 is
sewn with a vertical stitch with the upper 34 located inboard of the lip 266.

Referring to FIG. 23 A and 23B, the medial and lateral side of the bottom 242
is shown. Both the outer sole 254 and the heel and frame segment 258 of the upper
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 bottom 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.
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10%&' () - L910%&((isbodflded on top by the inner layer 358 therein forming an upper surface 362,
10  The upper surface 362 has a planar outer edge 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 material 370 similar
to that described above 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.
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10  being of a rigid material in the upper layer 386, an external concentrated load or
pressure point such as from a rock is dissipated over a larger area by this rigid inner
layer therein reducing the pressure to the foot. Expansion or movement can be
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
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fashionable look.

5 While this invention has been particularly shown and described with
references to preferred embodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may be made therein without
departing from the scope of the invention encompassed by the appended claims. For
example, various features of different embodiments can be combined or omitted. In

10  some embodiments, more than one expansion mechanism is provided, whereby each
expansion mechanism separately contributes to the expansion of the shoe.
Additionally, some embodiments of the present invention shoe can have a lower or

bottom portion that includes a bottom and a chassis, while other embodiments can

have a lower or bottom portion that has a bottom but no chassis.
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What is claimed is:

1. A shoe to accept a foot having a heel, arch, metatarsals, and toes, the shoe
comprising;
5 a bottom having an expansion mechanism for expanding the bottom
laterally underlyiﬁg the metatarsals;
an upper carried by the bottom; and

a chassis carried by the bottom for underlying the foot.

)

A shoe of claim 1 wherein the expansion mechanism of the bottom includes
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
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expansion portion, the expansion portion formed of a material allowmg

lateral expansion of the bottom.

5. A shoe of claim 4 wherein the upper has an expanding and coniracting

mechanism for expanding and contracting the upper.

5 6. A shoe of claim 5 wherein the expanding and contracting mechanism is a
flexible material interposed between two pieces of leather at a seam wherein

the flexible material expands and contracts.

7. A shoe of claim 5 wherein the expanding and contracting mechanism is an
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.

9. 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.
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a bottom having an expansion mechanism for expandmg the bottom
laterally underlying the metatarsals;
5 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

foot, a metatarsal zone underlying the metatarsals, and a toe zone underlying

the toes of the foot.

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.
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5 lateral expansion of the bottom.

19. A shoe of claim 11 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

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
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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
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5 elastic omega seam interposed between two pieces of leather at a seam

wherein the omega opens and closes.

33. A shoe to accept a foot having a heel, arch, metatarsals, and toes, the shoe
comprising;
a bottom;
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
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chassis comprising;

5 the chassis having 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.

38. A chassis of claim 37 wherein the chassis has an additional tailored zone, an

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 the 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.
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45,  The shoe of claim 40 wherein the chassis has a heel cup for supporting the
foot.
10 46, 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.
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laterally expands the bottom.

52. A method of forming a shoe for accep.ting 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 catried 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.
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configuring the grooves fo 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.



