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THE I NVENTION 5 The present invention relates generally to insoles for

f oot wear woooamae®s particularly, to inproved insol es hadrnp2ens/oassan
spring. Conventionally, contoured insoles have arch portions that are nmade
primarily of thick, bulky insole material, such as a foam material.
However, this io can be di H‘éﬂ@é—ﬁt%’EUlARCbePBiﬁﬁpl e, when used wth shoes
having a built-in arch portion, since the thick, bulky arch portion

i ntroduces excessive bul k under the foot that can cause foot disconfort.
Further, such an insol e NDRODWCTIBN TOIHE INVENTRBNI n a shoe al ready
having a built-in arch support, since the conbination may be too bul ky for
confort. 15 In addition, with such conventional bulky arch portions, i n
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It is another feature of the present invention to provide an insole that 30
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change the stiffness of the arch portion, it is necessary to change the foam .

material and thickness thereof, which becomes difficult to engineer in practice.

Also, with a bulky foam arch portion, the more that a person steps on the
arch portion, thereby compressing the foam material, the stiffer the foam
20 material becomes. Accordingly, the resistance of the foam material varies
during the step. Thus, the use of a bulky foam material for the arch portion of
an insole makes it more difficult to define, set or determine the stiffness of the

arch, since it will vary for different body structures and different gaits.

25 SUMMARY OF THE INVENTION

Accordingly, it is a feature of the present invention to provide an insole
that overcomes the problems with the aforementioned conventional insoles.
It is another feature of the present invention to provide an insole that
30 replaces the bulky foam material in the arch portion with a relatively strong, thin
resilient and flexible material that functions as a spring.
It is still another feature of the present invention to provide an insole
which comfortably supports the arch area of the user's foot.



It is yet another feature of the present invention to provide an insole
that flexes continually wwth the arch of the foot as it flattens during a
stride. Iwoi2s0401bsmst her feature of the present inventi orCrasomedasan

i nsol e having an arch portion that adapts to the requirenents of each
person's foot. 5 It is a still furthet feature of the present invention to
provide an insole in which the flexion of the arch portion changes
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extending along the forefoot portion, mid portion and heel portion, the lower

20 surface including a shallow recess in the mid portion, the first layer being made
of a material of a first hardness; and a flexible and resilient, thin arch spring
insert of a substantially constant thickness secured in the recess and foliowing
the curvature of the mid portion, the arch spring insert being made of a material
of a second hardness which is greater than the first hardness.

25 The arch spring insert and the recess preferably have substantially the
same shape and dimensions. Further, the arch spring insert optionally includes
corner wing sections at a rear section thereof which extend slightly into the heel
portion. The arch spring insert also optionally can taper in width toward a
central section thereof. Preferably, the arch spring insert has a stiffness in the

30 range between 5 and 60 pounds/inch (0.89 to 10.7 Kg/cm), more preferably in
the range between 5 and 20 pounds/inch (0.89 to 3.57 Kg/cm).

The heel portion is cupped to maintain a heel of a person in the heel
portion. The forefoot portion has a length such that, when in use, the forefoot

portion ends immediately distally of the user's metatarsals.



portion. The forefoot portion has a |length such that, when in use, the
forefoot portion ends imediately distally of the user's netatarsals. WO
2004/ 0125%8 2paal01i8R003/ 024519 3 The first layer is nadecefusaosmk4sio
resilient foammaterial preferably having a Shore Type 00 Duroneter
hardness in the range of 40 to 70, widle the material of the arch spring
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Fig. 3 isppeferapl irciheviangeofhsej0oe tf2300800 psol ¢1.24A08 to 4.595168 NAat).

el evational view of the insole; Fig. 5 is a right side elevatjonal view of
the insole; Fil§e abqve and eiher taagwres| of e inyeation wdlbesomadeadiiol e: 20 Fi g.
7is ato | i 2d BhSrrividial I V| of the
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9-9 of Fi gonBectieingwitiithe aceonoparssngdcdwingal vi ew of the insole, taken al ong
line 10-10 of 25 Fig. 8, Fig. 11 is a cross-sectional view of the insole,
taken!&long line 11-11 of Fig. 8 and Fig. 12 is a graphical diagram of

arch confort rating vegRsFBESCRIPTIONETS THH BRAVINGESSent i nventi on.

Fig. 1 is a top perspective view of a left insole according to the present
invention;
15 Fig. 2 is a bottom perspective view of the insole;
Fig. 3 is a front elevational view of the insole;
Fig. 4 is a rear elevational view of the insole;
‘Fig. 5 is a right side elevational view of the insole;
Fig. 6 is a left side elevational view of the insole;
20 Fig. 7 is a top plan view of the insole;
Fig. 8 is a bottom plan view of the insole;
Fig. 9 is a cross-sectional view of the insole, taken along line 9-9 of Fig.
8; ‘
Fig. 10 is a cross-sectional view of the insole, taken along line 10-10 of
25 Fig. 8§;
Fig. 11 is a cross-sectional view of the insole, taken along line 11-11 of
Fig. 8; and
Fig. 12 is a graphical diagram of arch comfort rating versus arch
stiffness with the present invention.
30
DETAILED DESCRIPTION

Referring to the drawings in detail, a three-quarter length left insole 10

according to the present invention is adapted to be placed in an article of



30 DETAI LED DESCRI PTION Referring to the drawings in detail, a
three-quarter length left insole 10 according to the present invention is
adapt ed twoleoquiiased in an article of WO 2004/ 012548 PCPCUSZ@3/0084519 4
footwear, as is well known. Only the left insole 10 will now be descri bed,
with the understanding that the right insole (not shown) wll be the
mrror image of left insole 10. A "three-quarter length insole" refers to
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t hr oughout , excep s indicated below. 20 Because of the relatively snall
t hi ckness pufrtion dapbave arthitBnessof aboyiat-8gom. Widrpartien 16Haskaethigmesent i onal

m d portions having a. bul arch _area ' L. ' war dl y
to corres ﬁh f%ﬁ%ﬁu%{}t&{nﬁe gaglgrrgggesas “g})‘%f) 8%‘%’*'&%1%6‘8%0%&@&?‘%3%@(1 t hat
heel portiipgrebf Bt vHi6H RicRdBsesAnGHRPeang @eanrth riedf thedrbar Spdchéicoitd y, as
shown, heel portion 14 includes a relatively flat central portion 1l4a

exceptlsas raeetowith the beraaseddhigkness epheplfiagdomdd Inapmerastances, it may
be desirable to use a different thickness for the forefoot portion, such as by
making the forefoot portion thinner than the midfoot portion. Thus, forefoot
portion 12 and mid portion 14 together typically, but not necessarily, have a
generally small constant thickness throughout, except as indicated below.

20 Because of the relatively small thickness of mid portion 16, in
comparison with much thicker conventional mid portions having a bulky arch
area, mid portion 16 is curved upwardly to correspond to an arch of a person's
foot.

It will be appreciated that heel portion 14 is preferably a cupped heel

25  portion. Specifically, as shown, heel portion 14 includes a relatively flat central
portion 14a except as discussed below, and a sloped side wall 14b that
extends around the sides and rear of central portion 14a. Generally, when a
heel strikes a surface, the fat pad portion of the heel spreads out. A cupped
heel portion thereby stabilizes the heel of the person and maintains the heel in

30  heel portion 14, to prevent such spreading out of the fat pad portion of the heel
and to also prevent any side-to-side movement of the heel in heel portion 14.

A pillow 14c is provided as a raised portion at the center of heel portion
14, and is provided at the area of heel portion 14 that receives the greatest

force. Since the cushioning energy is directly proportional to thickness, the



extends around the sides and rear of central portion 14a. Generally, when a
heel strikes a surface, the fat pad portion of the heel spreads out. A
cupped hwel2opriei4®n t hereby stabilizes the heel of thePogrsesn3andio

mai ntains the heel in 30 heel portion 14, to prevent such spreadi ng out of
the fat pad portion of the heel and 0 also prevent any side-to-side
novenment of the heel in heel portion 14. A pillow 14c is provided as a
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porti on 1éhe hppamsurtacet @dowentyes 18salohg derefumti goirticn 12 aclippedfhesjuency

wel ding, etc. L r layer 18 n_be made from any suitable materi al

'ncl udP ng PoRiRN fhand ridiRastion 46, 'y any FUlale &eaitss stiah agmdbrsbEnradiR ni on and
absorb t hereglyapky WeRiing a8l strike on the insole. Suitable shock absorbing
materials can include any 15 suitable foam such as but not limted to
cross-|inked pdower layesii8, canpee yrasteliyorsrany\auitableanateariad jnclying iutyiot
chloride, .synthetic and natural . latex rubbers, neoprene, blo ol ymer

el ast oer SRPO IR AT, BObEAHIET L Bl carL BT E pad @BEHE e sho2k frot

st yr ene- bieas@Re oflthe avlé Y BRitablRSHIRR |a®8bitfing AlASHATRER include any

et hyl enepr opyl ene rubbers, silicone el astonmers, polystyrene, 20 polyurea or
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based on FOMCHIEHENI stfateR RAIFRISHERLE, RigthEqr o fRbirgithex ' Socvanate

rubbers, neoprene, block polymer elastomers of the
acrylonitrile-butadiene-styrene or styrene-butadiene-styrene type, thermoplastic
elastomers, ethylenepropylene rubbers, silicone elastomers, polystyrene,

20  polyurea or polyurethane; preferably a flexible polyurethane foam made from a
polyol chain and an isocyanate such as a monomeric or prepolymerized
diisocyanate based on 4,4'-diphenylmethane diisocyanate (MDI) or toluene
diisocyanate (TDI). Such foams can be blown with fluorocarbons, water,
methylene chloride or other gas producing agents, as well as by mechanically

25 frothing to prepare the shock absorbing resilient layer. Such foams |
advantageously can be molded into the desired shape or geometry. Non-foam
elastomers such as the class of materials known as viscoelastic polymers, or
silicone gels, which show high levels of damping when tested by dynamic
mechanical analysis performed in the range of -50 degrees C to 100 degrees C

30  may also be advantageously employed. A resilient polyurethane can be
prepared from diisocyanate prepolymer, polyol, catalyst and stabilizers which
provide a waterblown polyurethane foam of the desired physical attributes.
Suitable diisocyanate prepolymer and polyol components include polymeric
MDI M-10 (CAS 9016-87-9) and Polymeric MDI MM-103 (CAS 25686-28-6),



di i socyanate (TDI). Such foams can be blown with fluorocarbons, water,
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all obtainable from Al Pr oduct s ent own, Pen vania U S A ;
Fonr ez UL-s&8noas cmt«aaheofrsnbthedAIateo Gheonicalieo \\Nexw Y GHe INevalY offoU, S. Neeror K,
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Cor porati
Greensboro, North Carolina U.S.A., or Givsorb UV-1 (CAS 057834-33-0) and

Givsorb UV-2 (CAS 065816-20-8) from Givaudan Corporation, Clifton, New
Jersey U.S.A. Suitable surfactants include DC-5169 (a mixture), DC190
20 (CAS68037-64-9), DC197 (CAS69430-39-3), DC-5125 (CAS 68037-62-7) ali
available from Air Products Corp., Allentown Pennsylvania U.S.A. and L-5302
(CAS trade secret) from Union Carbide, Danbury Connecticut U.S.A.
Alternatively, lower layer 18 can be a laminate construction, that is, a
multilayered composite of any of the above materials. Multilayered composites
25 are made from one or more of the above materials such as a combination of
polyethylene vinyl acetate and polyethylene (two layers), a combination of
polyurethane and polyvinyl chloride (two layers) or a combination of ethylene
propylene rubber, polyurethane foam and ethylene vinyl acetate (3 layers).
Preferably, lower layer 18 is made from a urethane molded material
30 such as a soft, resilient foam material having a Shore Type OO Durometer
hardness in the range of 40 to 70, as measured using the test equipment sold
for this purpose by Instron Corporation of Canton Massachusetts U.S.A. Such
materials provide adequate shock absorption for the heel and cushioning for
the midfoot and forefoot.



Jersey U.S. A Suitable surfactants include DC-5169 (a m xture), DC190 20
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exanplie, BPlyesled fabri¢ maigialc/ ur et hane il m non-woven scrimcloth I aninate)
or a Lower layer 18 can be prepared by conventional methods such as heat

sealing, ultrasonic sealing, radio-frequency sealing, lamination, thermoforming,
reaction injection molding, and compression molding, if necessary, followed by
secondary die-cutting or in-mold die cutting. Representative methods are

20 taught, for example, in U.S. Pat. Nos. 3,489,594; 3,530,489 4,257,176;
4,185,402; 4,586,273, in Handbook of Plastics, Herber R. Simonds and
Carleton Ellis, 1943, New York, N.Y.; Reaction Injection Molding Machinery and
Processes, F. Melvin Sweeney, 1987, New York, N.Y.; and Flexible

Polyurethane Foams, George Woods, 1982, New Jersey; whose preparative

25 teachings are incorporated herein by reference. Preferably, the innersole is
prepared by a foam reaction molding process such as is taught in U.S. Patent
4,694,589.

During use, insole 10 is placed in a shoe such that the medial side of
mid portion 16 rests against the inside of the shoe. Forefoot portion 12 may

30 end justin front of the metatarsals. However, insole 10 can also be a full-
length insole, that is, extending along the entire foot.

In accordance with the present invention, insole 10 is provided with a
shallow recess 24 about 2 mm deep or thick at the lower surface of lower

section 18. Shallow recess 24 extends along substantially the entire mid



urethane knit lamnate top cloth. Preferably, top cover 20 is nade froma
15 pol yester fabric material. Lower |ayer 18 can be prepared by

convent i owel2omtibids such as heat sealing, ultrasonic ®ealisng)3/024519

radi o-frequency sealing, |lamnation, thernoformng, reaction injection
mol di ng, and conpression molding, if $ecessary, followed by secondary
die-cutting or in-nold die cutting. Representative nethods are 20 taught,
f or exanppertiomi@agd t&aers tdlyard Bhed@nteoithereyf5IMusSdréxampld, Ehallow, 185, 402;

4,586, 273, i dbopk of Pl.asti b R Si d d _Car] et Ellis,
1943, New %ﬁgﬁ%@?ﬁaééc‘?'p%ﬁoﬁ ﬁ%ljﬁe '(r‘}ﬁ’efr\’b? &?ﬂ&%@ﬁﬂ%@ﬂ zﬂw‘&'dg’? ggesselszs

F. Mel vi nabyees8ymmlatd ceMedly sefibn theréof aRd@ WilxeParbut Bahw4€S e Foamns,
George Wods, 1982, New Jersey; whose preparative 25 teachings are

i ncor por aseefigieiherepfby reference. Preferably, the innersole is prepared by

a foamreactio ding. _pr | ht in.U S, Pate

4,694, 589, Dur?}‘néa%@éﬁ’ qe%g§§23'}@%&%9%?5;%e@orﬁﬁ‘}‘ﬂn%%%ctlgaé@4@@&%3%& al
side of thedreposkbtion ifereebihich 'Mébl}lfwténﬁﬁél@ﬁﬂ?ﬁntbhﬁe $BEFportieh o0t
portion 1 30 end just in_front of the netatarsals. However, insole 10

2
can al so BB@? RHTPasegr Whighswillbecoma aprareskremdinaglisausaipniweicant i re f oot .
| n_accor dpeGieni it Bif B aBpREAALA ibtCBLLATe SR8 LAnHIuESMARMIAAG Yh! ! 2

shal | ow recess 24 abou eep or ower sur | ower
secti on 18halBivarécmssrZkimlowg4hesamedsuredtarsy substantially the entire md WO

2004/ 012548 PCT/US2Q03/ 024519 8 rtion.16 tapers toward the center
t hered? . Thus,c'&ffi‘ﬁlx'?lgﬁﬁ?ﬂlrg?' '@Wafl“}ﬁj’s\ﬁpnpgd%%@?ggh@X Irthickaess @ gbeet about 4

mm at a r2amsafd h@ﬂn?hﬁé%gﬁe %ﬁﬁé;%ﬂha&iner%ﬁﬂ%taégsﬁalm e§s?ﬂf‘ ral section

thereof and a width of about 5 ront section thereo In
addi t i on, seered wvithin shallow cesass®4c ofroby springgnsert RBan madibaframch Ratleat t he

1a and PRESHHF B8l i erToR el bl s r et 1ot Rs Rl ESus sl on
whi ch ol brapld, brot SprileindBRIBCER BE midti! fromeaFibery9és filkg cur vature of mid
portion 16, shallow recess 24 follows the sanme curvature.
15 polypropylene; nylon; fiberglass; polypropylene; woven extrusion composite;
ABS; thermoplastic polymer; carbon graphite; polyacetal, for example, that sold
under the trademark "DELRIN" by E.I. du Pont de Nemours and Company of
Wilmington, Delaware U.S.A.; or any other suitable material.
The material used for arch spring insert 26 generally has a flexural
20 modulus in the range of about 100,000 to 500,000 pounds per square inch
(6.89 -10° to 3.45-10° Newton/meter?), preferably in the range of about 150,000
to 400,000 p.s.i. (1.03-10° to 2.76:10° N/m?) and more preferably in the range
of about 180,000 to 230,000 p.s.i. (1.24-10° to 1.59-10° N/m?). Techniques for
measuring flexural modulus are well known to those skilled in the art.
25 The arch area of insole 10 preferably has a stiffness in the range
between about 5 and 60 pounds/inch (0.89 to 10.7 Kg/cm) and, more
preferably, in the range between about 5 and 20 pounds/inch (0.89 to 3.57
Kg/em). Fig. 12 shows the effect of varying the arch stiffness, where the x-axis
is stiffness (expressed in pounds/inch) and the y-axis is a “comfort rating,”
30 described in more detail below. In this figure, the diamond symbol (#) refers to
satisfying 80% of the population, while the square symbol (m) refers to
satisfying 90% of the population. If the stiffness falls below about 5
pounds/inch (0.89 Kg/cm), the insole 10 does not provide sufficient support.
On the other hand, if the arch stiffness is significantly greater than about 60



10 Aflexible and resilient arch spring insert 26 having a thickness of
about 2 mm and havi ng the sane shape and di nensi ons as shal |l ow recess 24,
is securwo wiadizsusshal | ow recess 24. Arch spring insertCZTASea3mwaesad f rom a
harder and stiffer material than the foammaterial of |ower |ayer 18 of
insole 10. For exanple, arch spring ®nsert 26 can be nmade from a
fiberglass filled 15 pol ypropyl ene; nylon; fiberglass; polypropyl ene; woven
ext rusi on mmmxieéimd:re(m ABS/thelneriJ‘pslodaestdsesptslqama‘ort Cifforemt gratptyipes;

pol yacet for e S under the trademark "DELRIN' by E.I. du
Pont de Néh%m%"eaﬁ%en']gﬂﬁ%%{ ‘i)fo ﬁwﬂh%@%\f? @ﬁqrgﬁgrrge reedAProp§Ftiesny ot her

sui tabl e mRhRHey sHdh inyBI%R/Io%J s ﬁ)rfa?éh @ﬁ@@ﬂhil@%lé@%&ﬁlﬁgggener al ly

has a flexural 20 nodulus in th range o ut 10 000 pounds
per squar gesired am@.n&‘g)fsmpsom 3.45.109 Newton/neter), preferably in the

range Qf about 0Q0 040000 3.,109 to 2 n2) and

m)rg pgeferabl y "fﬁa?é’dr ohgE erm"n'ﬁgéﬁfﬁnﬁ%we efjd’sfﬁ%b'@]%égﬁl Mél 24.109
to 1. 5910%0%%%S|oﬁ%¢ﬂéﬁgﬂﬂl%§tlﬁ%haml§o'ld1§ y IRs@onr @brporakt ?ﬁ‘toWe” known
to those skilled in the art The arch area of |nsole 10 erably has a

sti f f ness Nassachupaiig .S het ingelesalisbhaving firamed q;s@hﬁasgeaww @Jem@dtm 10. 7

pounts fndne B PeRhERER nactifl dfLib G HBE AFBPURT 2% 7K TPaE oY ng ¢ e
arch stif Messuremieatsof the amewitof defiestion shescentraparESEIthEIngIg BgeH | nch)

and the y-axis is a "confort rating," 30 described in nore detail below In
this fiPgumerergeorgiedAsm) functiggof (fhf) appliest wado Fos RUTRIsgEsf tBigdnwgntiome

opul atio 90% of the
bopul at i ogtTess R ASThepHEANE ralf o an epbied I frofe SRR (0 55 Koo
the i nsol ebserdoeamoont gfraveh deflsctfdri, @seneasurpg over theQangbeof edhand, if

the arch gt i ffness is significantly greater than about 60 WO 2004/ 012548
PCT/ US2003?'688519 9 pounds/inch (10.7 Kg/cn), the insole loses its confort.

Different prot qhen@smfdiialing W daEAABYHyARda)ifg BRYR dfifrrafpye- descri bed

preferred properties have been shown to provi perior ar confort
whi | e 1al s@rptobdiredvergionas of ésiolesdhaiving varyig a[qbwrrmesses'rmawemtgumbdtme
S %%sgés'r%rrftess\/\sler.e ob él\r/lgg fIom p(::)lfreé1 compa-ﬁls?g]n\r(r:'r\{l)ssover studies utilizing
thirty men and thirty women who previously had experienced foot discomfort
while wearing their shoes. The subjects had widely varying shoe sizes and
represented a normal distribution of foot types. A prototype pair of insoles was
20 worn inside the shoes by a subject for two consecutive days and at least eight
hours per day, following which the subjects rated comfort, degree of support
and their overall satisfaction with the insoles. Ratings were combined to
achieve a comfort score for each arch stiffness tested.
Typically, arch spring insert 26 is secured in recess 24 by an adhesive,
25  although it could also be placed in a mold and the remainder of lower section
18 of insole 10 can be molded thereon, and thereby bonded to the material of
arch spring insert 26 during the molding operation.
As a person steps on insole 10, arch spring insert 26 flattens. During
this operation, the flexion changes throughout the step cycle. In such case, the
30  edges of arch spring insert 26 move outwardly so that there is no change in
resistance to the weight applied to insole 10, that is, the resistance remains
substantially constant, unlike the bulky foam arch portions of prior art insoles in
which the resistance increases as a person steps thereon due to the

compression of the material. Thus, in the operation of the present invention,



conpression strength testing machi ne, sold by Instron Corporation of

Canton, Massachusetts U S. A Insoles 10 having trimed arch flanges were
pl aced i rwotzeet/qakssf orm of the test nachine, equi pped wPCh/s2608/0peand (22. 7
Kg) load cell. Measurenents of the anopunt of deflection of the central
area of the insole arch io were recor'ed as a function of the applied | oad.
For purposes of this invention, stiffness is defined as the ratio of an
appl i ed | @ach springhinsedratebghaisnguch bke the arcingfipesengfopt, adfickect i on, as

measured oyer the r of | i f es. : ' )

determ net?YWﬁaaiﬁ‘T' 9%3{}%?68%?2&8@89% §{Ci'n$p”f§n§§%'?2%3%@0\'\0/%%{&8%@@09# I nsol es
havi ng vamybwenéits ansttis indresekptalibas eliffarehessdwstru@esRsaitdifierom: e

obtai ned from paired conparison crossover studies utilizing thirty men and

thirty woneayswiovalkiegi hiadisy ismere adaptabie tajthegsauiemests ef an ingividedlwear i ng
their sho T bj We[>Y | ' epresented a
nor mal §di tﬁ%ﬁ?@# gﬁ%@g{?}ﬁ 9%%%61Oxac\p??’éqiﬁg%gﬁggﬁe?b@fﬁ‘ﬂﬁgg?%g was 20 worn
i nsi de t hauithblesfobylifferentlgizes, hieights, weeightss etout ancbthdagoraisdmate | east ei ght
hours per day,. follow ng which the ubk‘ectﬁ rated confort, degree of
support  ¥gEsatiRihancaaventionakingslge 9yl 8l ROTleN®s. Ratings were

conbined to aghj r ; j fHéeéés' est ed.

Typi cal |y, arCﬁgﬁ{o@etﬁﬁ%@?ﬁ%@ﬁ?@@f&@ﬁrsg’gﬁgAﬁ%@%@gé%f by (!1'2 adhesi ve,
25 al t hougingirieered talopfimizettbephage of stiffressyfat exadhpleégby enangidgtheof | ower
section 8 of insole 10. cap b ded t here t her.eby bonded to the
veter TR dhicRapash comRoRtiormBeiant BBt srchyStena M M S ot dhe AT AT eR ST o

person st gpsoi@n 0ii§ aGlRctidh ofthemafiialdsédifibive? fayidr a8t &ingsol&M0i e thi s
operation, the flexion changes throughout the step cycle. In such case, the

30 edges ataturectf thpmaigrialmfarch spring insestiztandithe schgeametivre is no change
omins ubst eh 2PryS b 28 Rirkit ihub s B 25 P Aok MBI Tone or
prior art JeRardcewithin revbssddl édrter R iedtionsi2aer Aab24b.avwiAgP 26a Ppenpiteps
thereon due to the caonpression of the material. Thus, in the operation of
the priéseritatinal etipsef thafond glwring ssstgdedhatis? vt s beebtoareh spri ng
insert 26 hshaven mighd ifyd 58a A6 AL afcrPE HigTost th¥%me THtb Play
during the latter part of a heel strike, while the person's heel is still supported
by the full cushion of the foam material, thereby providing a natural transition.
Thus, with the present invention, insole 10 replaces the bulky foam
20 material in the arch portion of conventional insoles with a relatively thin flexible
and resilient arch spring insert 26 that functions as a spring and which
comfortably supports the arch area of the user's foot. With arch spring insert
26, insole 10 flexes and elongates as the arch of the foot flatiens during a
stride, thereby adapting to the requirements of each person's foot and providing
25 amore controlled resistance. Insole 10 can be inserted in any shoes, even
those with built-in arch supports, without introducing excessive bulk under the
foot that can cause discomfort.
Although the present invention uses the term “insole,” it will be
appreciated that the use of other equivalent or similar terms such as “innersole”
30  or“insert’ are considered to be synonymous and interchangeable, and thereby
included in the presently claimed invention.
Further, although the present invention has been described primarily in
connection with removable insoles, the invention can be incorporated directly

into the sole of a shoe, and the present invention is intended to cover the same.



el ongates as it flattens. Accordingly, arch spring insert 26 follows
natural body novenents and is nore adaptable to different body structures
and di f f ewermoo4/masus of wal king, that is, is nore adapt alpica/tSeonsle4519

requi renents of an individual 5 person's foot. Therefore, insole 10
according to the present invention id1 suitable for different sizes,

hei ghts, weights, etc., and therefore is nore versatile than conventi onal
i nsol es havimgragdridyrefersncpds niagesin theelamstetanyinsold fonuse with of arch

2P 1 F Dese Foatpre, SARAEE 4 {FbntaE Tednar A HenEBHICEE 2 shess FEIAM ei gh
of the arghshogt for eldnsibl fHeess pottidrheowd e fxedaarff thel MROHEHiSA ahg 2

function of the material used in lower |ayer 18 of insole 10, the nature
of the naf@efost pertienscallayyrd inelongate:asthedaat #exesar ch geometry. Arch spring

recesséd cornel b oe R ST S S5 3 s RFEMEGE A, ur o
not i on of réfeeerioedt tHerddeenbadly ngderawiny, itiviill bel dppreciated thaetle presantch
progressi on. Thus, w ngs 26a allow the arch_of the foot to come into play

during thé&veatip s pat limied io fase pesisg embgdimentshangthad yarigumebanges sti |l |
supported i t : teri al providing a
natural t ra Qﬁ@é#‘ﬁ%ﬁt%u@?%% ﬁ‘e? {?g tﬁgléegrgﬁyloﬁgvogrét@hﬁ& gﬁ@gﬂéel%f)r epl aces

t he bul ky withaot @8pantingrficmh thenstdpe ar spiripofrthe dnveritioncrsvdafiredna) thensol es with
arelatively thin flexible and resilient arch spring insert 26 that

f unct ilBns 2RReRdeG FAINYSand which confortably supports the arch area of the
user's foot. Wth arch spring insert 26, insole 10 fl exes and el ongates as
the arch of the foot flattens during a stride, thereby adapting to the
requi renents of each person's foot and providing 25 a nore controlled
resistance. Insole 10 can be inserted in any shoes, even those wth
built-in arch supports, w thout introducing excessive bulk under the foot
that can cause disconfort. Although the present invention uses the term
"insole," it wll be appreciated that the use of other equival ent or
simlar ternms such as "innersole" 30 or "insert" are considered to be
synonynous and i nterchangeabl e, and thereby included in the presently
claimed invention. Further, although the present invention has been
described primarily in connection wth renovable insoles, the invention
can be incorporated directly



into the sole of a shoe, and the present invention is intended to cover the
sanme. WO 2004/ 012548 PCT/ US2003/024519 11 In this regard, reference is
made i n twe00#i1esi8st 0 an insole for use with footware, pCcmalsaaisrogssas
renovabl e insole or an insole built into a shoe. If built into a shoe, for
exanmpl e, the heel portion could be fik&d and the mid portion and forefoot
portions allowed to elongate as the foot flexes. 5 Having described
speci fi c pYeater ted léaavhn) ment s of the invention with reference to the
acconpanying drawings, it will be appreciated that the present invention
is not limted to those precise enbodi nents and that various changes and
nodi fi cati ons QAnimﬁﬂ@ﬁémmygwhhmgﬁwbanmbmmnyng;ordinary skill in the art
wi t hout departing fromthe scope or spirit of the invention as defined by
the io appende@cl a®MEst lgyerineuding>548 PCT/ US2003/ 024519 12 WHAT 1S
CLAIMED IS: 1. An inggl ; i ; conprising: (a) a first

| ayer including: a h%gleglp Q@Pgﬁgﬂﬁagiﬂ l| rs sz hi ckness, a forefoot
portion, a md portiaforefooteariiorg t oget her said forefoot portion and said
heel portion, said md_.portjon havinﬁ a se ond,tgi%gness which is |ess
than the first thickhdud RAiQHeonRg 84P9S1BRT saiddoreiRetRprien apdsaid
curvature, —an wedPorfist'Hinfd bBRUNIEMAPE Se2ohd tliokifds3hniBRid g M d
portion and heel portion and on Ich a person stands, and a |ower surface
ext endi ng al ongtheaithe fisstdhisknegroof therheefrpdrtioor andhavemgdarhephvagbor ti on, sai d
| ower surface incluﬁﬁgg a shallow recess in said md portion, said first

| ayer being na a material having a first hardness; and (b) a

flexible and resilieah uppbPs@fadt SREAMEGIANGRY $aiforfSotTraoh il ¥
portion and heel portion and on which a person stands, and

a lower surface extending along said forefoot portion, mid portion
and heel portion, said lower surface including a shallow recess in said
mid portion,
said first layer being made from a material having a first
hardness; and
(b)  aflexible and resilient thin arch spring insert of a substantially
constant thickness secured in said recess and following the curvature of the
mid portion, said arch spring insert comprising a material having a second
hardness which is greater than said first hardness.

2. The insole according to claim 1, wherein said arch spring insert and said

recess have substantially similar shapes and dimensions.

3. The insole according to claim 1, wherein said arch spring insert includes
corner wing sections at a rear location thereof, which wing sections extend

slightly into the heel portion.

4. The insole according to claim 1, wherein said heel portion is cupped to
maintain a user’s heel in said heel portion.

5. The insole according to claim 1, wherein said arch spring insert tapers in
width toward a central section thereof.



constant thickness secured in said recess and follow ng the curvature of
the md portion, said arch spring insert conprising a material having a
second MmaodoesE238i ch is greater than said first hardn®@s3/US200304519 nsol e
according to claim1l, wherein said arch spring insert and said recess have
substantially simlar shapes and di nensions. 3. The insole according to
claim1, wherein said arch spring inskt includes corner w ng sections at
a rear location thereof, which wing sections extend slightly into the heel
portion. 4. The insole according to claiml1, wherein said heel portionis

cupped to _maintain a user's heel in said heel portion. 5. The insole
accor di ng &o c|H?%nfplmmﬁwgéam'@rﬁMf&%ﬁlm@n efdrareahases stiffpessdngt n

toward a Céafgr{é%lr%e?%%h% %ré?‘%f6(\),\}é§r13@sqﬂ'(cﬂ.12548 PCT/ US2003/ 024519 13 6.

The insol e ac ing to claim1, eln an arch area has a stiffness in a
range between about 5 and 60 pounds/inch. 7. The insole according to claim

1, wherei h, h tiff in . bet t 5 and 20
pounds/ i nch. 8. IEePRearrABaP GA | 3EIEITAN SR pisai ek s s Root

portion hagrahge atilednsadut BNaHa 20'B6inddlinghe. the forefoot portion ends
imredi ately di'stally of a user's netatarsals. 9. The insole according to

claim1, wherein said first |ayer conprises a soft, resilient foam

mat eri al vin e_Type. r. har n out 40 and
about 70, o, | T gk acck Bl M e oftis e SR ar e BREH spri ng
insert cagngthsehahaRiveidrain (bay thegforefbbepoitiah endduiisedigioegistaaly @t

100, 000 and about 500,000 p.s.i. 11. The insole according to claiml,
wher ei n s HS@IrcmesHArsalsi nsert  conprises a material having a flexural
nodul us bet ween about 150,000 and about 400,000 p.s.i. 12. The insole
according to claim1l1, wherein said arch spring insert conprises a materi al
havi ng a f9.exur &henmshlé ascoelingeionclaino df whéfkif8aiddfirdt layer comprises a

soft, resilient foam material having a Shore Type OO Durometer hardness
between about 40 and about 70.

10.  The insole according to claim 1, wherein said arch spring insert
comprises a material having a flexural modulus between about 100,000 and
about 500,000 p.s.i.

11.  The insole according to claim 1, wherein said arch spring insert
comprises a material having a flexural modulus between about 150,000 and
about 400,000 p.s.i.

12.  The insole according to claim 1, wherein said arch spring insert
comprises a material having a flexural modulus between about 180,000 and
about 230,000 p.s.i.

13.  Aninsole for use with footwear, comprising:
(a)  afirstlayer including:
a heel portion having a first thickness,
a forefoot portion,
a mid portion connecting together said forefoot portion and said

heel portion, said mid portion having a second thickness which is less



about 230,000 p.s.i. 13. An insole for use with footwear, conprising: (a)
a first'layer including: a heel portion having a first thickness, a

f oref oot worzne4m2s48 m d portion connecting together sai @Crarseémsor4xporti on
and said heel portion, said md porghon havi ng a second thickness which is
| ess WO 2004/ 012548 PCT/ US2003/ 02451 14 than the first thickness of the

heel portion, and havi an upwa cur,vature, upper surface extending
al ong said for@‘@869866$1?‘ht9298§% B{tg‘ﬁd?‘?efl&r?% aﬂgg]av 2 Hﬁwéﬁ% on which a
person stands, c@Rdtpel ower surface extending al ong said forefoot portion,

md portion and heel portion, said | ower surface including a shallow
recess in said m dapsPPebayrfacs extending alape saigdemivel prytiann@iceri al havi ng

a Shore Type 00_ _..Dur e n bout 70; and (b)
Sl on bl o ancPeuBHERDS 'ﬁ?ﬁ‘%?%ﬁéeﬁﬁfr"ﬁ%ﬁﬁéeﬁ%ﬁ SERGS ot ot o1 y

const ant thi ckness, a\ZWWWwens @ReaxitoRding Aolstepaill fofefesti gbridwal hiMpdreeess. _
secured in said recess and following the curvature of the md portion, said

arch spring i#REheekpriiienssaid lwarpswiacs inplidingge shallew regssid@aidus bet ween
about 100, Ooomygoﬁﬁg]ut 500,000 p.s.i. 14. The insole according to claim
13, wherein sal rch spring insert and said recess have substantially
simlar shapes and saidtinst layesr.cahbprisihg ai matdrial having @i SigoredlypeaDd 13,

wherein said ch spring insert conpris a material haying a flexural
modul us bet wee U%Bgfter INRS6 b&ﬁweea@@@ﬂﬁi@@,ngﬂa?oat?bi andg. The insole
according to cfai m 13 i i tBinCArcR RBHA gégp(g l%gfg a
mat eri al havi ngﬁa f%e?ﬁ%éﬁ%gelﬁmﬁésrqgetnmgn Et)logtm 1 ofgao?j an HIaﬁa@zut 230, 000
p.s.i. 17corkfant thiskhessoehickliappraximeteas adepth ofleaidsimalbow ezcessar ea has a
stiff nessse'crl]Jred in said recess and following the curvature of the mid portion, said arch

spring insert comprising a material having a flexural modulus between about

100,000 and about 500,000 p.s.i.

14. The insole according to claim 13, wherein said arch spring insert and
said recess have substantially similar shapes and dimensions.

15.  The insole according to claim 13, wherein said arch spring insert
comprises a material having a flexural modulus between about 150,000 and
about 400,000 p.s.i.

16.  The insole according to claim 13, wherein said arch spring insert
comprises a material having a flexural modulus between about 180,000 and
about 230,000 p.s.i.

17.  The insole according to claim 13, wherein an arch area has a stiffness in

a range between about 5 and 60 pounds/inch.

18.  The insole according to claim 13, wherein an arch area has a stiffness in
a range between about 5 and 20 pounds/inch.

19.  Aninsole for use with footwear and having an arch area stiffness in a

range between about 5 and 60 pounds/inch, comprising:



a range between about 5 and 60 pounds/inch. 18. The insole according to
claim 13, wherein an arch area has a stiffness in a range between about 5
and 20 powoadsdéd/aieis 19. An insole for use with footwear pamdshesiongpian ar ch
area stiffness in a range between about 5 and 60 pounds/inch, conprising:
WD 2004/ 012548 PCT/ US2003/ 024519 15 ?@) a first layer including: a heel
portion having a first thickness, a torefoot portion, a md portion

connecti ng togetRer I . portion and said heel portion, said md
portion having gjsec%mi&tl Crﬁﬁtggém ich is less than the first thickness

of the heel portion,aaedl pertionhavingipestdhickmesst ure, an upper surface
extendi ng along said forefoot portion, md portion and heel portion and on
whi ch a person st and3OrgRPIPI r surface extending al ong said foref oot

portion, md portiong gﬂag%ofaﬁ&k cwédtmgg?%é\?gr Eﬁﬂﬁére%k‘it‘;p%ﬁ'ﬁorﬁ BRY i a

shal | ow recess in sal d portion, Irst layer conprising a materi al
havi ng a Shore Mggeaion, Baidmid eortioar hving alsecora thickmss wifichisllesbout 70;

and (b) a flexible.and resilient thin arch spring.,insert of a substantially
const ant thi ckn@?g,tﬁﬁiﬁtﬁé'ck%%g{tgﬁ{heﬁl pgﬁ@n@pgpagﬁg@ 4PY3H nensi ons of
said shallow rgg9agyesecured in said recess and follow ng the curvature of

the md portion, said arch spring insert having a flexural nodulus between
about 100, 000 and a®vuppsosyiaeE extendingztongreaidiferedvat portion.dnidg to clai m

;ghn\é\'g/eir ﬁi:ﬂ t hep&!tign a%ﬁ%e?tpiomonnegﬁd ioﬁ V\i/h'?cﬁaa pre?sn est%%&&’e aer?d about 5 and 20

a lower surface extending along said forefoot portion, mid portion
and heel portion, said lower surface including a shallow recess in said
mid portion,
said first layer comprising a material having a Shore Type OO
Durometer hardness between about 40 and about 70; and
(b)  aflexible and resilient thin arch spring insert of a substantially
constant thickness, having a substantially similar shape and dimensions of said
shallow recess, secured in said recess and following the curvature of the mid
portion, said arch spring insert having a flexural modulus between about
100,000 and about 500,000 p.s.i.

20. The insole according to claim 19, wherein the arch area stiffness is in a
range between about 5 and 20 pounds/inch.



