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Al R CUSHI ON Background of the Invention Comon sportswear such as sneakers,
protective pads, helnets, etc, have uskd 5 traditi onal sponge, foam
rubber, or polymer conpositions as shock-absorbing materials. Air inflated
cushi ons have gradual |y been taki&IR QUSHIQNe of these traditional
materials, utilizing gas or liquid contained in an air cushion for

absor bi ng shocks. An air cushion is generally nmade of two sheets placed one
on the pother and seal.ed tightly at outer circunferential edges to forma
hol | owSSEE RfEatedwith a gas or a 10 liquid. Another kind of air
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Figure 1 1s made Of two sheets plaCed one on the other and fus t her

t o haveiainflygdcushias Isavef graduallfhbeemtakirgrtheiplacapfiticsel tiaditidrml mutérdals, it
15 is_received on a spot  of the cushion and_then dispersed gradually to
ot her auliznggas qnliquid ¢antained in anawr eushiorforabsorhing ishecks. shock, and

t herefore reguired f.or .ener di sgersion Jjs conparatively | e. Jn
addi 11 on. | (AR plEphion s BRATAI; MRS A O sheeth RIACE ongim theothetoind Saled,
shock i ' | ; f; . i1 zi ng
ot moi (RLEERE GHBE b hRIERATRN a3 KNS Hhiolor bRk i x4

por ty; e indi ofuif Widdin ﬁjﬁ%
:}r%ck-gl or'bﬁgﬂl?ﬁ%gai on f%?ﬁgbr? %gﬁg%?bfhe cgs%ﬁﬁgn%ﬁgﬁngtﬁ gcti B?OCXS%tOOI | ow
three groduss anhieecdistersiornad aihoushion vitly arleolow rintteidpyandethes iaflating air
i njection nolding process, nmay have a curved upper surface for contacting
an obj ebambeps prvadedbtherein with agas arshquid. does not have a structure of
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shocki ng surface so at’ n a g ocC ra pressur Surface
of 5 t he is gsdeived dava §pist of the clishidh and leakdigpee® geatRllytoCher§itfices e This

di spersed to two sides, as the cushion is provided with no higher side
wal | s thimd of tcushiwei afysorbs onhyea little shock, and therefore required for energy dispersion

is comparatively large. In addition, its center of gravity is high so that instability

produced by shock is accordingly increased.
As can be understood from the stabilizing principles of physics, a cushion with a
20 flat surface can barely support an exterior high force. Such a cushion can only have a
shock-absorbing function for an object the cushion is protecting.

A hollow three dimensional cushion as shown in Figure 2, made by means of an
injection molding process, may have a curved upper surface for contacting an object
protected by it, but the cushion does not have a structure of shape memorization, and has

25 to rely on an exterior layer added on its surface to form its upper curved surface. The
whole curved surface of the cushion is nearly under the lower surface of the object
protected, i.e. a shocking surface so that when a shock or a pressure is added to the
surface of the cushion by the object, the shock or pressure force cannot be dispersed to

two sides, as the cushion is provided with no higher side walls than the height of the




WD 98/ 549 P « 42 2
cushi on. %ﬁ%?%?%?se a shock energy it receives is only temggg%)z//og%%verted
into a side effect, limted in absorbi rég and stabilizing shock, which is
not an ideal structure for a cushion. Summary of the Invention The

mai n purpose of the invention is to offer an air cushion with a better

st r uct ueushion. Jhersforers shankeneagyl itseasives is/onlx temperarily eonveded intaiarside

cushi on cording, to the invenfion.is showy in. Eigure 3,.jntended tq have
Che T ol FEEF sk gbsebingmd saPilizing oSk, which Rt 2k idsal SHGF R forti or
three of %ﬁ{nﬁh are provided with air chanbers extending froma center
portion L jat the air cushion and an object it protects may contact with
a curved surface so that dispersion of a surface receiving shock may be

i ncreased to minimze noving shock energy, and to nmaxim ze a conpressible
ar 6a, aSgmpeayasfithehyertionobt ai n the | argest shock-absorbing effect. 15

2. It can sufficiently convert, shock ener added on_an internmedi ate upper
surface i nt o Thetreain purposs of fs nvestiongs to offenar airgmshionowithradeaiter structure

di sappears, the.side support.energy can conpletely return to the point of
t he sho?‘?{s}\oﬁ ?ﬁbﬁﬁ%&“gégaﬁf‘%’lﬁiﬁ’ergy produci ng an excel | ent reboundi ng
effect. 20 : : : gWelsl L.0g et of
ai r cushi ons té]g%er %ﬁﬂ:r%ﬁ%@é? %‘glﬁd;?ven %%ﬁkﬁggqgglé%%sygg%%ﬁ%&i%%‘ R

TECHNOL (gn d&d\iFmave thETellawihg adehndgesed to be so far the best structural
design for practical use. Brief Description of the Draw ngs 25

THOs i nventi dn @dmpdratibelyt kighendidest twd drythred ef rihightaret previdedowithngit ng
drawi ngs, wherein: Figure 1 is a side cross-sectional view of a .
convent chambersiextending fsema eentexportigreso thasthesair cushion anfan ohjeetrit protects

invention; Figure.2 is a side cross-sectional i ew.of a c.onverﬁi?(nal %ir
cushi on % 0 tw curved surface so that dispersion of a surface receiving shock may be

increased to minimize moving shock energy, and to maximize a compressible area, and
consequenﬂ}; to obtain the targest shock-absorbing effect.

15 2. It can sufficiently convert shock energy added on an intermediate upper surface
into outer side support energy.

3. When shock or pressure disappears, the side support energy can completely
return to the point of the shock, forming a rebound energy producing an excellent
rebounding effect.

20 The buffer-functioning and shock-absorbing effect of air cushions according to the
invention has been tested by SATRA FOOTWEAR TECHNOLOGY CENTER in
England, and proved to be so far the best structural design for practical use.

Brief Description of the Drawings
25 This invention will be better understood by referring to the accompanying

drawings, wherein:
Figure 1 is a side cross-sectional view of a conventional air cushion with an upper
flat surface as in the present invention;

Figure 2 is a side cross-sectional view of a conventional air cushion with an upper
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3 curved-down surface as in.the present invention; Figure 3 is a side

cross-sectional view of an air cushion sf the present invention; Figure 4
is a perspective view of a first preferred enbodi nent of an air cushion of
t he present re 4a is an alternate enbodi ment of

| nvention: 5 . Fi gu ;
the fi r%‘tﬂ@ cﬂ?i‘ﬂféh?Pfﬁse%%mg'iePue{!shi on of the present invention;
Figure 5is Cross»secid o Vi ew 1.ak line L-ls4in_Fi Ais .
Fioure o 1o FEPRRTICESie AN HBHOYEN & 87 findoRfiol of e pristf fipdfiion:
Figure 7 is %m:h's 2 | o A Efégfé e diy "Bk n
air 10 cu:‘};1 on %{S'?ﬁ%fsg%?gﬁe%\:ﬂﬁgé%%ﬁ | Sﬁr’zﬂ‘gdl S gsg?'gss- se?:l%dl%ﬂgl
vi ew t akRp bt inveriont | -1 11 in Figure 7; Figure 9 is a cross-sectional
view of a third preferred enbodi nent of an air cushion of the present
i nv®ntion; FiFBiguee 48 is an altpemaspembodimentef the fast prefartedoembedimeeht @fiandinent
of an air cushign 15 of the present invention; Figure 11 is a
cross- seoshimef thepreseRaRventiony |ine IV-1V in Figure 10; Figure 12 is a

perspective view of..a fifth pr.eferr.ed odi nent. of anwair_gushi on of the
D esont | nverFiEbne Sab qurebsrsgtiong! et BRE A fine I e 3 ong 11 ne v- v
in Figure 12;g; ; JH A ' '%%egm-of a sixth
preferred enb%%&fr%r?tlsgfcrg%s gﬁaglﬁsﬁ?‘é}n of t (ge*?%rrhzggﬁlthl?%{l ntidn; Figure 15

I's a cross-seFighaadl isvh kvosetscationalevietv of afsecond pesfendd reembiodiineat ofiiak air
cushion of the present invention; Figure 16 is a cross-sectional view of
val0 ous aishiauefithenpresénttiheentiongnt i on 25 practically utilized in a

sneaker; Figure 17 is a perspective view of _a ej.gh referred, enmbodi nent
of an air Cusﬁ}%@&lsmowma}W@hf%ﬁ;alonghgeﬁﬁ-lﬁmPei\gure ;

Figure 9 is a cross-sectional view of a third preferred embodiment of an air
cushion of the present invention;
Figure 10 is a perspective view of a fourth preferred embodiment of an air cushion
15 of the present invention;
Figure 11 is a cross-sectional view taken along line IV-IV in Figure 10;
Figure 12 is a perspective view of a fifth preferred embodiment of an air cushion
of the present invention;
Figure 13 is a cross-sectional view taken along line V-V in Figure 12;
20 Figure 14 is a cross-sectional view of a sixth preferred embodixﬁent of an air
cushion of the present invention;
Figure 15 is a cross-sectional view of a seventh preferred embodiment of an air
cushion of the present invention;
Figure 16 is a cross-sectional view of various air cushions of the invention
25 practically utilized in a sneaker;
Figure 17 is a perspective view of a eighth preferred embodiment of an air cushion
of the present invention;
Figure 18 is a perspective view of a ninth preferred embodiment of an air cushion

of the present invention; and



Figure 18 spective view of a ninth preferred enbodi : air
cushi on ofv{léﬁgs‘%%sent i nvention; and WO 98/ 54995 #EiTsslood

PCT/ US97/ 09741 4 Figure 19 is a perspective view of a tenth preferred
enbodi nent of an air cushion of the pre%ent i nvention; Detail ed Description
of the Preferred Enbodi nents 5 A three dinensional air cushion of
the present iFigaueti%is aperspsstivoviewdizasteathhprafered embodimantef amaimgushion

Fi gure 4, foot bottom air cushion as shown in Figure 10 or a shoe sole
air cusmféﬁeage%ﬁbmem%&f gure 12, not limted in its shape, and adaptable
to sneakers, protective pads, helnets, etc. Afirst preferred enbodi nent of
a three dinensional- air cushion of the present 10 I nvention, as shown in

Fi gures ﬁetag@dgse;[gﬁéndf@ﬁép%emn%odmreﬁté ndependent air chanmbers 10 or
comuni ers W passageways 11. Every air chanber 10 can
extend to tw dpeedimensiofglaiptushion ofl #iv preseadyivdntidrocan bg farmidd £ea heel

di mensi onal i nner ugper surface an a |lower flat snoboth curved surface not

pr ot r udiaigcushion ahshawn inHEighesr 4, afoot bottose aircushion; gstehoaim dBigucs 10 log a
cushi on body 1 can be . of a geonetrjc 15 shape., The hol |l ow interi o
sur r oundibgetsple pE & @aaﬁéﬁwﬁ@ iBWEd2, mes lumfrdinats shapsy And adapiable to

smal | er than the er surface area of the cushion body 1. The cushion body
1is of sgcglfﬁrwog%ﬁ‘bvee Bt ug?cl'frhegs’f%?'hree di mensi onal space, adaptable to be
| nwar dly recegsgeg; Eeﬂ?ﬁéﬁﬁﬁnﬁ&ﬂh{eﬁg of WIHRE GirsdHsidial afy SRBM 0P ERS gferss&

enbodi nent of an air cushion o present i1nvention, as 20 shown 1 n

Fi poir es ifnvemdord, as sicdwnlda Rigaresi, ota, Soahyd §, incledes onoioe more imdapdiedent afr t he
first preferred enbodiment, with one or nore recessed el ongated grooves 12
pr ovi decchambery Hher cemmniunicatedbainehangbers 1 dwath passagewassnbl. obueryrair ekaraber

surface, and the er surface.,s formed fl at, apd,spooth with a,.curvatuye.
Ahers i enaniend B Bia SRBRaTsidss 0EME Qshinhodf 1¢ esine & dite GIPERYPBA « as
shown 25 ' ' i.S t q I ed
enbodi mamper EQPE{M 9%%%% an'a 1o TR sAdB ul &l ST B Rol ﬁ&%uﬁﬁ%?é‘ﬁatl? thE Qi
chambers 10. The sealed peripheral edge of the cushion body 1 can be of a geometric

15 shape. The hollow interior surrounded by the sealed peripheral edge has a projected
surface area smaller than the upper surface area of the cushion body 1. The cushion body
1 is of a curved shape occupying a three dimensional space, adaptable to be inwardly
recessed or having swollen curved cushions.
A second preferred embodiment of an air cushion of the present invention, as
20 shown in Figures 7 and 8, includes a cushion body 1, one or more air chambers as the
first preferred embodiment, with one or more recessed elongated grooves 12 provided in
a lower surface so as to form a three dimensional recessed surface, and the upper surface
is formed flat and smooth with a curvature.
A third preferred embodiment of an air cushion of the present invention, as shown
25 in Figure 9, is formed almost the same as the second preferred embodiment, but with one
or more elongated grooves 12 formed both on the upper surface and the lower surface.
A fourth preferred embodiment of an air cushion of the present invention, as
shown in Figure 10 and 11, includes a cushion body 1, formed to support a foot bottom,

having elongated grooves 12 formed in an upper surface or in a lower surface as shown



or nore elanggtes grooves 12 forned both on the upper surf ager/esedong | ower
surface. A fourth preferred enbodi nent of an air cushi.on of the present

i nvention, as shown in Figure 10 and 11. includes a cushion body 1, formed
to support a foot bottom having eIonga?ed grooves 12 forned in an upper

surface or_in a | onwer rface as ,sho 98/ 54995, . )

PCT/ US9 7 &teure 8508 it hﬂtg Ei?eeum?erépdi R Silﬁvgcmbgio‘méﬂl Fagure Aehs this foete as
shown in FEigure 9,.As.thi,s foat. bot.t om ai.r, cushions s to, be fixed in a
o redioHot B PRt i 10 pe fiin AR iRl AR oS CirleBl e 6 oot
upwar dl y.: § Pﬁﬁé aRed1ein di fd; I FRRS d

I nward %)é%déévﬁvc,)l? en gltup cusﬁin(ljg pgéefgﬁ%lg’ddlg%@gﬁo e ?5?8{@5 ggb?lllﬂdrlg %W%“ﬁi S
ai r cushh@ard ér $wollent diéushivn dewesibed ubbae.c The 8pedial foanireast thivadir thshigwiser
surface area, and each el ongated groove 12 of each air chanber 10 has two

ends wi tthatither nnec serface arcacist ssnallergthanathe youter surfade sreapand caph ¢fangated

el evational surfage of ,th 00 Afifth preferred e di ment of an air
cushi on gxpomelzp@fgg%c%tmr Ghambrr A0 bas tu Siweﬂra@w&tegﬁaﬁaxtf@dm&m s an
air cushion f.or use in.a,.t region of,a faat bottom 10 A sixth
preferre‘@ﬁ?ﬁlﬁﬁf prmec&erf%eya@% iSH#aS? O?ﬁée W@%’gnt I nventi-on, as shown

in Figure 14, ,i @ﬁ%ﬁ”‘g 2 2 I fef ABRel f

cushi on body %%@d@%&}rfl e c‘ﬁfsxﬁhgﬁf%%%%&s}g?gtoﬁéﬁ# ?{r:%ste prefielf;iblé’désogﬂomle

enbodi NHRtFightds B &0l #8lamiladésad aircuRBionafor uge sl 266 reghofi @Farfobt Boém! r ed
enbodi nrent of an air cushion of the present invention, as 15 shown in

Fi tur e 15 i ncAusiteth preferrad embodimentdfah air dishfoarafithe patsent iivehtiom ashshown

cushion body 1 added,on the cushi on _body of the thirg ref erred emhodi nent
shown i inFrigure 14, mokedesi an epls 2199 bdy‘fimeamaﬁp éﬁ@'ﬁitgﬁ CHslipn Pogy k he

vari ous ferr enodi S Jlled wih,a,ga r, a1 i gui as the
At custlfedon Hhs FSHRGn TR0 SR e i prckiiged eRaiRiue, Rhr fisp AipELIER,

val ve angpRHAR SieNions My be attached with the 20. air cushion body 1 for
filling rts rntertor with a needed pressure with a gas or a liquid. An

ei ght h, ni nt haagwienenpreferred enisstinreno of maniir ofisldon dfrthe peesenn ivfentiog, as
present invention, as shown in Figure 17-19, includes a fluid inlet 15,

i nt$ udi rshaww an Fagure Yaincludes an outer layer 2 of a different material from the cushion

body 1 added on the cushion body of the third preferred embodiment shown in Figure 9.

-

The air chambers 10 provided in a cushion body 1 of the various preferred
embodiments can be filled with a gas, or a liquid, as the air cushion 1 itself is a hollow
sealed body. In addition, a one-way air valve and pump device may be attached with the

20. air cushion body 1 for filling its interior with a needed pressure with a gas or a liquid.

An eighth, ninth and tenth preferred embodiment of an air cushion of the present
invention, as shown in Figure 17-19, includes a fluid inlet 15, including a valve 13 (as
shown in Figure 17)- or two valves 13 (as shown in Figure 18) located on opposite sides
of a pump device 14. _

25 Figure 16 shows the three air cushions shown in Figures 4, 10 and 12, adapted to
be used on a sneaker. The air cushions can be used without or with an outer layer added,
with a wide variation of details. Besides, recessed grooves in an upper surface and/or a
lower surface can be made independent or connected with each other.

Referring to Figure 3, the air chambers 10 of the air cushion 1 extend to two



shown in F ) or two valves 13 (as shown in Figure 18 0N
opposite s‘?‘ggé@gga punp device 14. 25 Figure 16 %ﬂt‘&g&mgﬂthree

air cushions shown in Figures 4, 10 and 12, adapted to be used on a
sneaker. The air cushions can be used vV thout or with an outer | ayer added,
with a wide variation of details. Besides, recessed grooves in an upper

sur f ace curitideup apposits sides, fhaving asubedmatacendatrstidgran objectprotested byiit, h

each other. Referrj.ng t.o Fj re 3, the air chanbers 10, of the air cushion 1
ext end ARFTEINNE ’gle\pigﬂ)%gglgg gctic-%eanng surface to produce an]ﬁmmum mov&g of shock

cont act FRG"ay g pBpHENH, BB ROt Frescie sl BB, B SAUEE pliipRE shock-

hock- bgagd idn 1 fal '
Soock: 5 aBSdrBtheiTech O Wieh BE At ¢RShign T ROEVE TR WAk SABGE 1 SREG pRithre

conparatively rge conpres X1 mum
absor bi neillefifpese Whthe tivochigher sidedii®that theoed vppositeddphunsides Paelve lahger

shock pressure 5 w || disperse to the two higher sides so that the two

cpe s poor s o et o T
f oot wiq_%secs o §amp &fgﬂweﬁ aRovd toife aﬂtercfeéthp i cushias i o ”?a@,rg%hg
"t contaf s AR EATRAGRNCALF LRI SRR ok sqee Figih B cifE

di sappeqnd céiRqdesbeobhin ke largesesabilRy! Aftthe sh¥ek idAPPeivs! hxaaiis@eﬁeak to

the | ocation of the shock, formng a rebounding force, and thus giving the

ail0 cuslpressuze textie teotsiddsoviil aneve haok toutiet lozatioVofl thet bivogk; efoernirgd a
enbodi ments of the invention have been described above, it will be

r ecogni Zebpundingfores, and dans: givuing\the anuaushion 4n exqdllont shaok-shsonbing funetien.n
and the appe ¢l ai are intended t over all _such nodificatjqns which
Ty fall w ¢ Asdné pRetraed smbodingsat sfe ventinn Haie SRR describedabove, 1
will be recognized and understood that various modifications may be made therein and
the appended claims are intended to cover all such modifications which may fall within

15 the spirit and scope of the invention.



CLAI M5 WHANGO k&is4dodl MED | S 1. (Anmended) A three di nensi onpcTRISo7/€38H01 ON
conprising: at |east one air chanber having a seal ed peripheral edge, said
at | east " one ai-r-chanber including a base portion and two opposed | ateral
si des osite sides of the base portion to forma concave
strucltumﬂ"ﬂﬁméﬂﬁgwrtion and the two |lateral sides being fornmed between
an upper sunf and a |l ower surface |layer, said two opposed | ateral
si des projecting above a plane occupj aid base portion to form

el evated sidewal I s of the air cushi Oﬂ@g%mgrm ng a U-shape with the base
portion for distributing shock forces_delivered to.the sidewalls. 2.
(Arended) A three dinensional air cysipi®rsHEENHASSBEEN | at | east one air
chanber WeHAPIS CEAIMEDES: pher al  4dge, ﬁ@li’lg\C‘?D | east one air chanber
i ncl udi Ag—a base portion and two oppossd—substeant+atty vertical |ateral
si des | ocat edloi tiypesiimensionalsainéushien besgrising:i on to form a concave

structure, the base portigon and the two |ajeral, sides being fornmed between
an upper sur f aickeastgng maﬁgmal%%mwng@rm@ Pasmhqraﬁ &wwgags%@%c FhARss a
si des projecti above | an i ' [+ ortjion to form

el evat ed si de }@%F?%&gﬁug%ﬁgﬁgw%@qg%hr&h%gg&{&sﬁgge wi th the base

portion for dj ?r;ééjgéggd afaa?@@ﬁa ﬁdm@%:&eﬂ;émg sRthile? thefifa ShdeiPAded of RAFH &P

i nner surface sald air cushion definhed by salid upper surface |ayer
bei ng sr@shésn.t han an outer surface area of said air cushion defined by
said | ower surface |ayer. 3. (Amended) A three dinensional air cushion
conprising: at least two air chanbers communi cating with each other, said

at least two air, chanbgrs including.a base portion and two opposed
subst anti al | yzveﬁlthf@ﬁldeqnéP@Pﬁﬁl%’-?B PBGSF&g’W-opposi te sides of the base

portion to forma £ONeansnihdbef hil¥ifiy a sealed peripheral edge and a geometric shape,

and

an inner surface area of said air cushion being smaller than an outer surface area

of said air cushion.

3. A three dimensional air cushion comprising:

at least two air chambers communicating with each other, and

at least one elongated recessed groove separating said air chambers, said at least
one elongated recessed groove having two ends, each of said two ends having a surface
extending generally vertically to a projected elevational surface of said at least one

recessed grove.

4. The three dimensional air cushion as claimed in claim 1, wherein said at least
one air chamber has two opposite sides extending upward to have an upper end with a

| higher level than an intermediate portion of said at least one air chamber.

5. The three dimensional air cushion as claimed in claim 2, wherein said at least
one air chamber has two opposite sides extending upward to have an uppef end with a

This Sheet Has Been Replaced
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the base %%/g)@%@nd the two | ateral il!mmm%“lu“l‘wm‘d beta er%ﬁﬁgﬂzggr .

surface | ayer an e—-l—g:gr . y sal d tswo opposed |

proj ecting above J'B‘“ ESILL“ gg”%; saj d base portion to form el evat ed
sidewalls of the gir cuRiPALENG rri?l% a U-shape with the base portion
for distributin Ock .torces. delivered . to the sidewalls, and at |east one
 ecess SIERTTIFVR) thit A pior@adiato perion aadabf%ﬁt@mlae Br or said

| ower surface |layer and separating said air chanbers. 4. (Cancel ed) 5.
(Cancel ed) AVMENDED SHEET 6. (Canceled) 7. The three dinensional air
cushion as clai ' | WhehRi | : | ofa '
seal ed. 8. Thesé W%%%rﬁ%nﬁél ai@h%lﬁﬁ%ﬁﬁ%esdg?gl%nngg? Fﬁiegflg%gl\?\%%rei n
sai d at tweadi chambersrhplamiesppasiteaideddxtéhdidd @Fwaeo Havens hpgéﬁ erdd with
cushion as clainmed in claim3, wherein said at [east two air chanbers are
seal ed. altighghievehthan ati mtersieskiate partiont of baidrat deast bad misichambyrsi m 1,
wherein said air chanber has a one-way valve to communi cate with open air.
11. The three dinmensional air cushion as clainmed in claim?2, wherein said

air chamber hf.s'Iﬁe fhee &@Xeﬁ/s%ﬁ/ai ali%us nc}}zuaf'si Qakfedt n& Qlaﬁﬁelr,] walilerre;n said at least

one air chamber is sealed.

8. The three dimensional air cushion as claimed in claim 2, wherein said at least

one air chamber is sealed.

9. The three dimensional air cushion as claimed in claim 3, wherein said at least

two air chambers are sealed.

10. The three dimensional air cushion as claimed in claim 1, wherein said air

chamber has a one-way valve to communicate with open air.

11. The three dimensional air cushion as claimed in claim 2, wherein said air

chamber has a one-way valve to communicate with open air.

12. The three dimensional air cushion as claimed in claim 3, wherein said air

chambers have a one-way valve to communicate with open air.

-13. The three dimensional air cushion as claimed in claim 1, wherein an upper
surface is provided with at least one recessed elongated groove and a lower surface is flat

and smooth.

14. The three dimensional air cushion as claimed in claim 2, wherein an upper

This Sheet Has Been Relplaced
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12. Thé t hrwe sdisas9ss| PIS! SKEET HASHBEGN |as mlmllmlullllullm Hill"l 3, patraUsS/097RRI d
air chanbers have a one-\/\%pmjd;,g{p. to qommsni cate witrs open air. 13.

(Amrended) The three B+weastotar—arT—Ttushigon as clainmed in claim1, wherein
t he upper surface layer is provided with at | east one recessed el ongated

groove a ; W Vi | . nded) .T

t hree di m”éinfnsa?g rlfié aldreacus ?glr? Egsﬁ{?lrgléeﬁé%‘?laﬁﬂ%#%@ ?@%ﬁﬁ%lé&ﬁ?ﬂgﬁﬁc 15 rﬂ%t
AVENDED SifdEdmoothsurface layer is provided with at | east one recessed

el ongated groove and the | ower surface layer is flat and snooth. 15.
(Amended)y The three dinmensional air cushion as clained in claim3, wherein
the at |east ong recess is,at |least one recessed el ongated groove in the:
upper surface Laye %éﬂe? dimensigpalsair cushion & slaimediin glaion3d, wiersih an1pper

(Arended) The three.di.nmensional air cushign as ¢lained in ¢claim1l, wherein
the | ower ™ ’EF é%@rqvé‘%gr JﬁéaﬁgWio&gd'e‘éﬁsﬁfi épngaéﬁég“l%’é q“é’c%g%"&r sirfacgas dat
groove, agnh LAGotprer surface layer is flat and snooth. 17. (Anended) The
three dinenstonal "air cushion as clained in claim2, wherein the | ower
surface layer is provided with at | east one recessed el ongated groove, and
t he upper surface layer is flat and snooth. 18. (Anended) The 4 hree

di mensi onal ai 16.cUEle tweadimensiopal ain cablibma3, claihesdeinnclalia BitwheRii a6®er

recess is aj least o recessed el ongated groove in the | ower surface | ayer
and the J¥pEce équqoggg?i, with pleastomegpenssed elongated groove, and a upper surface is flat

and smooth.

17. The three dimensional air cushion as claimed in claim 2, wherein a lower
surface is provided with at least one recessed elongated groove, and a upper surface is flat

and smooth.

18. The three dimensional air cushion as claimed in claim 3, wherein a lower
surface is provided with at least one recessed elongated groove, and a upper surface is flat

and smooth,

19. The three dimensional air cushion as claimed in claim 1, wherein an upper

surface and a lower surface are provided with at least one recessed elongated groove.

20. The three dimensional air cushion as claimed in claim 2, wherein an upper

surface and a lower surface are provided with at least one recessed elongated groove.

21. The three dimensional air cushion as claimed in claim 3, wherein an upper

surface and a lower surface are provided with at least one recessed elongated groove.

22. The three dimensional air cushion as claimed in claim 19, wherein said
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19. (Anen e ETEHASCBEﬁN
wherei n t%ggé?{g‘gﬁs ‘ur‘? gm}m ey and llmmm, mﬂl “A{tﬂ ayeri’ QP@L@("?(/‘%ded
with at |east one Lecessed—etengated grdove. ded) The three

di mensional air cushion as clainmed in &aim2, wherein the upper surface
| ayer and the | ower surface Iayer are provi ded with at | east one recessed
el ongat eléngatedveacessed grouves dudyidethin tsaide aippernsusfaon aindalowe shiface ase
clainmed in clajm, Vc\.T\ in the upper surface |ayer and the | ower surface
| ayer aP@WA  GAchPthEr. | east one recessed el ongat ed groove. 22.
(Amended) The three dinensional air cushion as clainmed in claim19,
wherei n said AMENDED SHEET 10/ 1 el ongat ed recessed grooves provi ded in

sai d upper sygkrf a r e

other 23, ( Aonass) TURLABRSONE il ChHAGR CVIBImAY n SONRPID WIS SIL
20, meéﬁin?aﬁaﬂl ebcekmiggtwlzesepmm i Gakb uppeP \sufface i dhds ddwWer BREhcS larré ace
| ayer and l'ower surface |ayer are connected W th each other. 24. (Anmended)

The t hr eenmbctexhwilthnedchaithercushi on as clainmed in claim21, wherein said
el ongat ed recessed grooves provided in said upper surface |ayer and | ower
surface layer are connected with each other. 25. The three dimensional air

SEZ“L?”aaZhSéﬂi e StbosionAlchir GBeifah ‘asSaigeq ot Slhid 23, SHeoRcRg o
buf fer fyacke&la% %kawveefﬁmde@% shhe &ayeﬁ%uﬁfaesfmdowe@'sﬁrﬁeé% n as

cl ai rred I'n
connected with each other.

25. The three dimensional air cushion as claimed in claim 1, wherein said air
cushion is a component in one of a shoe, a sneaker, a protective pad, and a helmet, for

providing a buffer and shock-absorbing effect.

26. The three dimensional air cushion as claimed in claim 2, wherein said air
cushion is a component in one of a shoe, a sneaker, a protective pad, and a helmet, for

providing a buffer and shock-absorbing effect.

27. The three dimensional air cushion as claimed in claim 3, wherein said air
cushion is a component in one of a shoe, a sneaker, a protective pad, and a helmet, for

providing a buffer and shock-absorbing effect.

28. The three dimensional air cushion as claimed in claim 1, further including an
inlet for filling fluid.

29. The three dimensional air cushion as claimed in claim 2, further including an
inlet for filling fluid.
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2, wherei waad/shons r cushion is a corH“N\l“l““ﬂ“ﬁl“ml a shoepcrusswmber , a

protective pad, and a helnet, for providing a®buffer and shock-absorbi ng
effect. 27. The three di nensional airlﬁushion as clained in claim3,
wherein said air cushion is a conponent™’in one of a shoe, a sneaker, a
protective pad, and.a hel net, for. providing,a buf.fer .a hock: abhsor bi ng

b fect . 25, " e T tleqiimbasionpair SFshioh aR Pisfmdd inlaifie SRCEr ifhiding at
further .j ¢ inlet for filling fluid. 29. The three dinmensional air
cushionuggggﬂggggﬁfgﬁhglain12, further including an inlet for filling
fluid. WD 98/ 54995

PCT/ US97/ 09742 11 30. The three dinensional air cushion as clainmed in claim
3, further id.ufheghme dimeasiohal aif chithiog dslclaimedin cldime 28 hfirthediinedndingnal
air cushion as clained in claim28, further including a valve device. 32.
The t hr 8valyer8a¥icenal air cushion as claimed in claim29, further including
a valve device. 33. The three dinensional air cushion as clainmed in claim
30, further including a valve device. 34. The three dinensional air cushion
as claimin i f.U§: - 0 ud] UTR: i CQ,: .

di nensi onal gzra‘l %g%ﬁ%@ﬁgﬁnﬂ{&n@g?@% i%em’fxﬂﬁkler aﬁ’%??uﬁ?ﬁb&gﬁ %ﬁn%g
devi ce. a3Gvd devickr ee di nmensional air cushion as claimin claim30, further
i ncluding a punp device. 37. The three dinmensional air cushion as clains
28, wherein said air chanber is

33. The three dimensional air cushion as claimed in claim 30, further including

a valve device.

34. The three dimensional air cushion as claim in claim 28, further including a

pump device.

35. The three dimensional air cushion as claim in claim 29, further including a

pump. device.

36. The three dimensional air cushion as claim in claim 30, further including a

pump device.

37. The three dimensional air cushion as claims 28, wherein said air chamber is
filled with a liquid fluid.

38. The three dimensional air cushion as claims 29, wherein said air chamber is
filled with a liquid fluid.

39. The three dimensional air cushion as claims 30, wherein said air chambers are
filled with a liquid fluid.



filled wt id fluid. 38. The three dinensional air c g;hg £lai ms
29, \/\h@{%ﬂ@g%&;rfhaﬂber is filled vmthallqwdfluidyé %} ‘t'ree
di mensi onal air cuﬁmii‘ ai ms 30, erein said air chanbers are filled

with a lm M V\098/54995
PCT/ US9 hree di nensional air cushion as clainmed in claim

28, mhereln sald air chanber is filled with sem-liquid fluid. 41. The

t hree di mensi as.clainmed in Ial 29 ., wh

Charper 1ot 4ot oS Ritneti il R uRor 45 Slahdd &7 IS heiBhCbald bir
cushi on a&894 ggﬂ in sald alr chanbers are filled with
sem -1i qui E? egq”ﬁ#ﬁgﬂgﬁﬁgg¥§?%§n5|onal air cushion as clained in
claim 28, wherein said air chanber is filled with foammaterial. 44. The
three di mensional air cushion.as c[aineg in clgin129, wherein sajd qir.
chanber is fi4l.e@ha threé dimensiomaliai cushion Thelaihed én ¢laimn29, ombdrei said aghi on

as clainmed i.n claim.30, erejn, air chanbers are filled with foam
mat er i al changber s Elled with g P%ﬁ’ﬂ“&iapl%l r cushion as clained in claim?28,

wherein said air chanber is filled with a gas other than air. 47. The three
di nensi onal air cushion as clainmed in claim?29, wherein said air chanber is

filled with
claimod i n ol may, Hake Al dkl aﬁswsﬁ%ﬁ%%?%%?éﬁ'awm s Sags 5

than ai rehambers are filled with semi-liquid fluid.

43. The three dimensional air cushion as claimed in claim 28, wherein said air

chamber is filled with foam matenial.

44. The three dimensional air cushion as claimed in claim 29, wherein said air

chamber is filled with foam maternial.

45. The three dimensional air cushion as claimed in claim 30, wherein said air

chambers are filled with foam material.

46. The three dimensional air cushion as claimed in claim 28, wherein said air

chamber is filled with a gas other than air.

47. The three dimensional air cushion as claimed in claim 29, wherein said air

" chamber is filled with a gas other than air.

48. The three dimensional air cushion as claimed in claim 30, wherein said air

chambers are filled with a gas other than air.



