16/ 02/ 2006 1 SHOE WTH Al R VALVE FOR Al R REFRESHI NG SYSTEM FI ELD OF THE

| NVENTI ONl The' present invention relates in general to an air refreshing
systemfor a shoe, and in particular relates to the conbinati ol 60f024R0E5
that are used as 'an air inlet valve and/or an air outlet valve and the
sol e of a shoe having an air refreshing system BACKGROUND OF THE | NVENTI ON
I'n general, for shoes with an air refreshing system check val ves or
unidirectional air inlet and outlet valves are installed at the heel of-
the shoes. For exSHOEWITHAR VALVE FORCATR REERESHIRGISYSTRN 5. 138, 775,

i ncorporated herein by reference, a unidirectional air valve located in a
wal | defining an air chanber in a heel of a shoe. The air chanber is
conpressed or is resiliently restored to the original state froma

conpressed state by normal wal kin Thus, the air in the air chanber can
be pushed to the shoe or the 'g SHEINVENTION be absorbed into the

shoe through the air inlet valve. In the prior art air valves, a renovable
di aphragm i s [The presentiinveatibo neatesiili geabrabtocin ail REresHeh Gitest for @ shod, AhE s
side of a transverse air hole. By using the diaphragm the air valve can

h b
then be paif¢alas ﬁ‘l’atés"tb@h@aﬁﬁlﬁﬁi‘tm‘ﬁ%f‘(ﬁlvﬁ HZB L TES %sﬁaln%?rr ikt @ﬁv@img ragair

uni di rectional valve or device. However, since ransver se
longitud | r,valve are . rally formed at the periphery
of the aé&ﬁéﬁglkgé?‘ﬁﬂc Sggogaspﬂﬁh??ﬁ?%a?quf?é BEYHe and slot is very
conpl ex and thus bears a high cost. 16/02/2006

TX

) BACKGROUND OF THE INVENTION
In general, for shoes with an air refreshing system, check valves or unidirectional air
.i‘nlet and outlet valves are installed at the heel of the shoes. For example, there is disclosed in
U. S. Patent No. 5,138,775, incorporated herein by reference, a unidirectional aijr valve
located i.n a wall defining an air chamber in a heel of a shoe. The air chamber is compressed
or is resiliently restored to the original state from a compressed state by normal walking.
"Thus, the air in the air chamber can be pushed to the shoe or the air out of a shoe can be
absorbed intq the shoe through the air inlet valve.
j | In the prior art air valves, a removable diaphragm is located in a longitudinal slot
ldcated on or in a lateral side of a transverse air hole. By using the diaphragm, the air valve
can then be converted into a check valve, sometimes referred to as a unidirectional valve or
device. |
However, since the transverse air hole and longitudinal slot of the air valve are
. intggrally formed at the periphery of the air chamber at sole, the mold for the air hole and slot

is very complex and thus bears a high cost.




2 SUWARY OF THE | NVENTI ON Accordingly, the primary object of the present

I nvention' is to provide the conbination of an air valve and the sole of a
shoe that is part of a shoe air refreshing system Such air vallveS02/2006
uni di rectional valves, often called check valves, and are used as air inlet
and outlet check valves. The check valve has an insertable conponent that
can be inserted into a passageway to cohvert the air flow through the
passageway to unidirectional. A nmounting portion with. a novable di aphragm

is inserted in the |ateral SYMMARYVIOFIHEINFHMNFION @ sole so as to form
with the air inlet valve. A "through' hole with a tilted angle is installed

at an isolati |, Ok , the.alr chapber in.the sole and the air
channel . At an&%ﬁ)g&eﬂrlél %ﬁ’or.f3 E’glf?\g%g&}%%eof%‘etma%ﬂ veniionds 19 proyide s combingtion 4
expandi ng portion, and a diaphragmis placed in the expanding portion.
Thus, an %R agyafverangd dhesols of F thogdhnt ispart of acthog air vefreshisg systemc Sudesir an
appropriately |located passageway in the sole of the shoe to admt outside
ai r i nt o valveaare unidirctienal velves, eftch oalicdiechbblevavRcamiaire uscRegaigalet yndoudrt abl e
in or on the passageway is a conplete valve that includes a housing having
a bore thgegt ' | Jeceived in a
bore, thr oughﬂ‘gdgﬁgr&gglgggga%y, gﬁégﬁgﬁﬁgﬁ g&%%%@%ﬁg 1%1%3&\ ot

t herein j.acent the entrance of .the valve bore, and . a renoveably .

i nsert abs gésg%ﬁ“@é’ *“&P‘é‘f?ﬁ'r%mfaoﬁ“ thropghithe passagewap ipmmdisectignaly demoRpting i on,
the housing sections are cylindrical and the valve diaphragmis a solid

di sk t hapPotkas vdthhemevahie disphiagmhia insettet Burthdhtargowillefithe air thembes liwa solBgot he
aforesaid structure, the unidirectional air inlet valve and air outlet

vaj ve i sad torfor wth thd@ir HilbtevabRS | A Sthasught Ri18 withRQiIFRRHERGS Hkialled §O3t 1S
réduced. 16/ 02/ 2006

isolating portion between the air chamber in the sole and the air channel. At an upper portion

of the “through’ hole, it is formed with an expanding portion, and a diaphragm is placed in the
expanding portion. Thus, an air outlet valve is formed. An inlet valve system includes an
appropriately located passageway in the sole of the shoe to admit outside air into an air
chamber located inside the shoe sole. Removeably mountable in or on the passageway is a
complete valve that includes a housing having a bore therethrough, a smaller housiﬁg section
adapted to be received in a bore, through hole or pﬁssageway, and a larger section having a
\) slot therein adjacent the entrance of the valve bore, and a removeably insertable valve
diaphragm. In a particular embodiment of the invention, the housing sections are cylindrical
and the valve diaphragm is a solid disk that has dimensions such that it can be received in the
slot. |
By the aforesaid structure, the unidirectional air inlet valve and air outlet valve is

formed on the sole easily and thus, the manufacturing cost is reduced.




3 The various objects and advantages of the present invention will be nore
readily understood fromthe follow ng detail ed description when reading in
conjunction with the appended draw ng. BRI EF DESCRI PTI ON OF THE &MV RED 6
FIG 1 is an exploded schematic perspective view of a conventional sole and
cover of part of a shoe having a first enbodi nent of a valve in accordance
with the present invention installed irBan air inlet port or passageway,;
FIG 2A is an enlarged, exploded cross-sectional view of an air inlet valve
according to s = ok, t i FeTql is a
per spective virlzlv‘;ils‘&?l QtHEﬁ%Ifngiﬁifﬁli nl et @%ﬁ@%"?@gﬁﬁﬁé’% @%ﬁ{\&%%&n%@&?ﬁaen
depicted_in Fl G, 2A . Fl 2C is gn,end el evational, view taken along |ines
oA - 2 GPdeiiacd EOH#W&f‘ﬁ?W‘QEQB@ﬁB%&S&EBWDoW n 1ading Bt copjugistien withghe
conventional shoe with air refresher in which a valve according to the
present appeed drawiag been installed in a passageway between an air .inlet
chanber and an air distribution chanber.in which the val ve di aphragm has
been renoved; FIG 3A is an end el evational view taken along |ines 3A - 3A
of FIG 3; FIG 4 is a schematic view in cross-section depicting the

assenbly of a valve acgpgs @Rilﬁﬁ - r“,hg eing installed in
the bore of a conventi o%g“[ﬁg%eéw ﬂ%ﬁfﬂﬁ%@@ ?‘éb 5is a schematic
view in cross-sectjon depicting the assenbled valve in which the diaphragm
has been pus hgﬁé aWé)?*“ egﬂlgdec} schgmatlc perspective view of a conventional sole and cover oFi)' J

part of a shoe having a first embodiment of a valve in accordance with the present invention

»

) installed in an air inlet port or passageway;
FIG. 2A is an enlarged, exploded cross-sectional view of an air inlet valve according
to a second embodiment of the present invention;
FIG. 2B is a perspective view of the air inlet valve according to the embodiment
depicted in FIG. 2A;
FIG. 2C is an end elevational view taken along lines 2A - 2A of FIG. 2;
FIG. 3 is a cross sectional view of a sole of a conventional shoe with air refresher in
which a valve according to the present invention has been installed in 2 passageway between
_ 3 ~ anair inlet chamber and an air distribution chamber in which the valve diaphragm has been
removed;

FIG. 3A is an end elevational view taken along lines 3A - 3A of FIG. 3;

FIG. 4 is a schematic view in cross-section depicting the assembly of a valve
according to the present invention being installed in the bore of a conventional shoe with air
refresher; |

FIG. 5 is a schematic view in cross-section depicting the assembled vaive in which the

diaphragm has been pushed away; and




16/ 02/ 2006 4 FIG 6 is a schematic view in cross-section showng an air
val ve according to the present invention installed in an air inlet
passageway on the inner side thereof and an air stop installedl6&y@RE2806
i nl et passageway on the outer side thereof. DETAI LED DESCRI PTI ON OF THE

PREFERRED EMBODI MENTS The details of the present invention will be
described in the following with referencks to the appended figures in
which i ke nunerals represent |ike elenents throughout the several views.

In particul ar FIG. 6 it eketeaniie view il GosshechditihBwiny SNAWaIR &%ﬂ%ﬁ tgfég@

conventional shoe having an air refresher system Sole Ais

entirely { resili.ent rubber terial d s .an i.sol ating
portion c]jr2 éste?ta%ggﬂe%ﬁsﬁe]h%\}/a d lk%ﬁtaﬁiﬁlegPVFa(%gaiﬁﬂ ?ﬁ%lgp%{ts&atﬁ?{eéﬁnd VAR S1
froman air (1: anmber formng the remai nder of the sole and designated by S2.
A pad Bipstalled ip the Ak Pleprargepvay oy the paiseside thestof. A and covers the entire
surface area of sole A and is adhered thereto with a conventi onal

adhesive. Thus, air chanber Si and air channel S2 are forned as an

i ndependent and tightly seal ed spaces. A plurality. of vent holes Bl are

| ocated i n padpRTAIEDDESCRIPEIG @i{}gfiﬁE?wE“' RRE into the
body of the shoe (not shown). A unrihgiil{; ectional arr gﬁ@%@@? and a
uni di recti onal-ai,r, i,nl valve .2 are . ctiye installed at a | ocation
in lateral wallrlhe ﬂftagﬁBgﬁ’gt]Jf‘Wﬁma‘Wengﬂﬁﬂﬂﬁiggiscf‘%M? O@Wd%ﬁf?‘thge%sat a
| ocation in a peripheral wall of air chanmber Sl1. Through these valves, as
the air WnheBppendpd figuses & whichdikaprmemisirepienqit ikb glementsahronghdit iy sawetal

pressing the shoe heal against a floor surface the air in air chanber Si
| S} pushediewnt tn particelbewhb ref&nesg HIG\!\@,rtﬁéArleti@%ll_oWdWe R&fF }a c@ﬁgénﬁ%nﬁ{%ﬁ@e
r

tHrough a passageway 11 in lateral wall . inlet valve I's closed.
having an air refresher system. Sole A is molded entirely of a conventional resilient rubbery

material and has an isolating portion or transverse wall A1 that divides and isolates an air
chamber S1 from an air chamber forming the rémainder of the sole and designated by S2. A
| pad B has a cotresponding planar shape to sole A and covers the entire surface area of sole A
and is adhered thereto with a conventional adhesive. Thus, air chamber S1 and air channel S2
are formed as an independent and tightly sealed spaces. A plurality of vent holes B1 are
Iocated in pad B to provide an outlet of the air from chamber S2 into the body of the shoe
) (not shown).

A unidirectional air outlet valve 1 and a unidirectional air inlet valve 2 are
respectively installed at a location in lateral wall Al separating air chamber S1 from air
chamber S2 and at a location in a peripheral wall of air chamber S1. Through these valves, as
the air chamber S1 at heel is compressed simply by a user walking and pressing the shoe heal
against a floor surface the air in air chamber S1 is pushed into air chamber S2 and towards the
inner part of the shoe through a passageway 11 in lateral wall Al. Air inlet valve 2 is closed.

Soon afterwards, as the user picks up the heel and presSes the front part of the sole onto the a




Soon afterwards, as the user picks up the heel and presses the front part
of the sole onto the a 16/02/2006 5 floor surface air outlet valve 1
closes and the air is forced out vent holes Bl. Al so, environmdg&a)242006
| ocated outside the shoe is drawn into air chanber Sl through air inlet
valve 2 as the resilient heel is restored froma conpressed state by the
user lifting the heel off the floor. Ass5shown in Fig. 3, through the
structure of the air outlet valve 1 of the isolating portion A, the thick

sol i d porflbsrsutthcd fi€ohiRpl Al | - | “Lhrough' hol e
11. The ‘“through’ hole 11 Yot %c{gtgs;%ﬂf@g%rtlig)r%gﬁlgﬁngﬂ(ﬂteﬁ]éﬁa|Arigodhanb'e-r S 1

towards the. ortion of. I r .chanber S2. A tapered expandi ng
portion 1 %Hﬁgﬁ%%t&lﬁ: G}Cgﬁqugtﬁlc{egﬁﬁg}oe% whgplgrirghamber Sk throngiar ilst e 11,
is formed near the upper section of the "through' hole 11 and the | ower
portion pfabNg Hassthe pesdient besl is restoreddiam nicompssgpdistitabyl the uderlifting tiertieel off

di aphragm 13, for blocking or shielding through' hole 13, is located in

t he expantt figoporti on 12. Di aphragm 13 is a separate, renovabl e di sk which
can, for exanple, be nolded fromthe sane material as sole A In FIG 3

di aphr agm 13 i iy h L L one f o here by.the flow of ai
nat oot od by B Srrins e g S ARG Sl e iR CGtel Ve o ©

greater than t egsur.e in chanber S 1, di aphragm 13 is seated agai nst
the open Pﬂﬁ“’&r‘ggég‘g%&s pertiongf dhedsglatipg poion A 1ds instabled ima {throagh’ hole
preventing reverse flow of air. According to the structure of the air

out | et valvkher'thraugh’theleal Iriswiltetifront the baitomaifalress chambet S1 GWMRAELHS @fpert he
air pressure will push the diaphragm 13 of the air outlet valve 1 to open.

Thus, t hpotioh of & dif ' t t . | ' 3.
O The' (oA i i 2 NS el Rt o2 s SRR

, air chanber Si is re to the’ ori
Hxat of the ‘through’ hole 11, is formed near the upper section of the ‘through’ hole 11 and the

af or esai

lower portion provides three resilient retaining segments 14.. A resilient diaphragm 13, for
blocking or shielding ‘through’ hole 13, is located in the expanding portion 12. Diaijhragln
13 is a separate, removable disk which can, for example, be molded from the same material as
sole A. In FIG. 3, diaphragm 13 is shown in the open position, forced there by the flow of air
indicated by the arrows. When the air flow pressure in chamber S2 is greater than the
pressure in chamber S1, diaphragm 13 is séated against the opening of passageway 11,
_ ;) thereby acting as a check valve and preventing reverse flow of air.
According to the structure of the air outlet valve 1, as the air within the air chamber
S1 is compressed, the air préssure will push. the diaphragm 13 of the air outlet valve 1 to
- open. Thus, the air can flow into the shoe through vent B1, as shown in Fig. 3.
On the contrary, air chamber S1 is restored to the original state from aforesaid
‘compressed state, since the air chamber S1 s negative pressured. Therefore, the aforesaid

-opened diaphragm 13 is pushed reversibly again so as to shield the ‘through’ hole 11, namely,

the air outlet valve 1 is closed.




conpressed state, since the air chanber Si is negative pressured.

Therefore, the aforesaid opened di aphragm 13 is pushed reversibly again so
as to shield the “through' hole 11, nanely, the air outlet valﬁéxﬁ3362006
cl osed. 16/02/2006 6 |If the opening extent of diaphragm 13 is too | arge,

it is a possibility that diaphragm 13 can not be restored and thus the air
outlet valve 1 will lose the function ofcommnication in one way.
Therefore, the aforesaid "through hole' 11 is tilted and the expandi ng
portion 12 beldhreapenimgentenhafdiaphrdgansfioe larht i@l@%@ﬁbiﬁiﬁﬂhﬁﬁﬁ%ﬁrﬂéﬂl@,
only noved slightly due to the <confinenent fromthe peripheral walT of the

expandi Ngap @bt bofStoRhrdIBuBE 85 bulldSalVe 1 ‘\g{lﬂgsc{ b FLRRGE of %’?Hﬁ%ﬁﬁ%ﬁgg ‘21’1_

the aforesaid air inlet valve 2 conprises ransverse

2
It is for n | at.er wal, |, ., of e air.chanper Si at sole and on a
nount i ng d&%ﬁaslbghggf,mﬁecﬁjoﬁegmg @‘é‘iﬁ’&i‘g'ﬂiee 14 I‘%‘r‘t‘é?:ﬁritba,ndége SWung gortiond2 1 and
4. The mgunting portion 22 contains an engagi ng tube 221 capabl e of being
engaged . befraes tRRer shaned; Heerefores tizjopeapbdiepittagoGiiponlpmaved slighly dushe 221
has a body 222 as a flat plate. The front side of body 222 is installed
with a seppiudmengfonrthe periphidfal welleof IMPHPahdiAg poftidht LT the 33idhflsdipe body 222
are fornmed as U shaped. A diaphragm 224 is i%ls)erted I n thelg’gﬁgpS getween t he

supporti ng poki; the .en [ t ube 221 of the
rount | ng port | oarBieteab MG, AW el b I BN A metets 44 ne

nmount i ng, hol e 21 of .sohel éi beij ngﬁositioned, so as to be forned as an

uni di r ecHFBYESC fqunfipg aele gl Xf s trmed pn thedatsenl wall of thetdiechamber $batrseltanded t o
the original state fromthe conpressed state so that it becones negatively

pressur een amnﬁngpwﬁeséaﬂehiwhﬁda;npahbletdmndit,aqshha@mdﬁmﬂs) 1tagd @pen so that
the outer air can flowinto the air chanber Si fromthe

The mounting portion 22 contains an engaging tube 221 capable of being engaged

into the mounting hole 21. One end portion of mounting tube 221 has a body 222 as a flat
plate. The front side of body 222 is installed with a supporting portion 223, The supporting
portion 223 and the body 222 are formed as U shaped. A diaphragm 224 is inserted in the gap
between the supporting portion 223 and the body 222,
By the engaging tube 221 of the mounting portion 22, the mounting portion 22 can be
mounted in the mounting hole 21 of sole 22, being positioned, so as to be formed as an

unidirectional air inlet valve 2. Air chamber S1 at the heel is restored fo the original state

from the compressed state so that it becomes negatively pressured. The air pressure will push
the diaphragm (224) to open so that the outer air can flow into the air chamber S1 from the
engaging tube 221, |
| With reference to FIGs. 2A, 2B and 2C, a second embodiment of an air inlet valve 42
is depicted. Valve 42 js comprised of a molded, rubbery, resilient, generally cylindrical
housing 44 having a first, smaller diameter cylindrical section 46, a second intermediate,

transition conical section 48, and a third larger, cylindrical section 50. Thus, smaller diameter




engagi ng tube 221. Wth reference to FIG. 2A, 2B and 2C, a second

enbodi nent of "an air inlet valve 42 is depicted. Valve 42 is conprised of
a nol ded, rubbery, resilient, generally cylindrical housing 44160242806
first, smaller dianmeter cylindrical section 46, a second internediate,
transition conical section 48, and a third larger, cylindrical section 50..
Thus, smaller dianeter 16/02/2006 7 cyldndrical section 46 is |ocated at
one end of valve 42 and |l arger dianeter cylindrical section 50 is |ocated

at the otdytinddeallsection @6 igloddted anomendwl 8de i GRY 12RG: IBARATRY BhdRdal 8368R)! ©
A. A through hole or bore 52 extends the entire Iength of housing 44. At

the | argejp et ' IS an arcuate segnent stopping plate 54. Thus
an enl argedl, cﬁ%%gggég{%ggﬂ(?brned in third section 50 and together wth

plate 54 provides, a slot 58. A diaphragm 60 is insertable into slot 58.

Val ve 42 is nolWsiedd sanbe &q)ded isomdby same matarial mg sple A c4Ithmugh el opberei on
46 is inserted into nmounting hole 21 fromthe inside, and conical section
48 f or s 53 extsadls he ehtiteHengthval housiny 441 edi the fargor\¢nd oNBoudaleel42id an Thuste a val ve
according the second enbodi nent of the present invention can be

i nexpens kaghent m@gﬁngwﬂe SANTREs é{%ﬂargédmﬁéin@é?gg%'fo%leaﬂ @%g%h«%ﬁgﬁ? nfi.

desired, valve 42 can be nore securely retained 1n nou I"wth an
appropri pghﬁ i.ye the p nt, i.nventiqn, the 0es provide a
f unct i-on?oéfe“thael r ei’!:\(%%%é%é’h Sé‘rsi;"ef?geé ‘if?ﬁ’lvag'ﬁgﬁds inge E%E'FO. Sq%'ﬁ/ e in
winter, to avoid having the shoe |osing the function of retaining a
pr edet er mi nedVeRgéinmglded sapasately from selolAdarsksmalled cylidnieslgiortidredtpise s ent
;D\r/e_nt ion applies a Stop 3 which can be selectively used for closing the
: i nl eipsarteldvisto mcursing\lold 21 froM.thGinside, and conical section 48 forms a seal with the
wall that defines mounting hole 21. Thus, a valve according the second embodiment of the
present invention can be inexpensively made, and can be very simply and quickly installed.
If desired, valve 42 can be miore securely retained in mounting hole 21 with an appropriate
adhesive.
In the present invention, the shoes provide a function of air exchange and are specially
used in summer. While in winter, to avoid having the shoe losing the function of retaining a
predetermined temperature, due to the coldness and wetness, the present invention applies a
) Stop 3 which can be selectively used for closing the air inlet valve, as shown in Fig. 6.
If Stop 3 is not used, it can be carried in its proper place of sole A, as shown in Fig. 1.
Although the present invention has been described with reference to the preferred
embodiments, it is understood that the invention is not limited to the details described thereof,
Various substitutions and modifications have been suggested in the foregoing description,
and others will occur to those of ordinary skills in the art. Therefore, all such substitutions

and modifications are intended to be embraced within the scope of the invention as defined in

the appended claims.




If Stop 3 is not used, it can be carried in its proper place of sole A as
shown in Fig: 1. Although the present invention has been described with
reference to the preferred enbodinments, it is understood that fll§e02/2006
invention is not limted to the details described thereof. Various
substitutions and nodifications have been suggested in the foregoing
description, and others will occur to those of ordinary skills in the art.
Therefore, all such substitutions and nodifications are intended to be
enbr aced Whhdik Blalzh&l scope of the invention as defined in the appended
clainms. 16/02/2006 8 What is clained is: 1. In conbination, a sole for a
shoe that has ;an_air . ref.reshi sysiemand a wunidirectional air inlet

val ve and an L}hirlﬂicfnélkﬁa H’é’lasé’?"rgfol%lsf“éetngh@‘g}%én?ﬁr?fF@hﬂigrsyﬁtémraéQHi ng system
t he shoe sol e conprising an air outlet chanber; an air inlet chanber

def i ned bl}“‘?hfeﬁé‘?ﬂ pig indet wedve gndantumiditeghionabhie oitthet valve ip el aitvefredhing/gystem,and
a transverse wall, said peripheral wall and transverse wall form ng said
wal I encl osedheashoe kole @bmFigiBer , sai d transverse wal |l having a through
hol e therethrough that is tilted fromthe bottom where said transverse

wal | throughmgfghgoﬁﬁg?ﬁ%%g;es with said air inlet chanber to the other

end t her eof re sald transverse wall through hole communicates wth said
air outlet chanb.er;ﬁsgi d.air outlet rising: an insertable. first

di aphragm a fhfgm ﬁ’ij‘ilerfﬂleﬂm’taii’\é%llﬂ\l/eg@g’%ﬁ ajthrougiehole i spidjperiphorak, sai d
first diaphragm | ocated
wall, and a transverse wall, said peripheral wall and transverse wall forming said wall
\) enclosed air inlet chamber, said transverse wall having a through hole therethrough that is
tilted from the bottom where said transverse wall through hole communicates with said air
inlet chamber to the other end thereof where said transverse wall through hole communicates
with said air outlet chémber;
said air outlet valve comprising:
an insertable first diaphragm;
a tapered expanding portion Iocated in the “through’ hole, said first diaphragm located
- in the egpa.nding portion and shielding the ‘through’ hole; and
\) the air inlet valve comprisiné
an insertable second diaphragm;
a valve housing having a mounting portion which is capable of being inserted in said
peripheral wall through hole and a valve section having a slot, said second diaphragm being
insertable in said slot.

2. The combination as claimed in claim 1, wherein a tapered expanding portion is

formed at an upper portion of the ‘through’ hole of the air valve.




in the expandi ng portion and shielding the 'through' hole; and the air
inlet valve conprising: an insertable second diaphragm a val ve housi ng
havi ng a mounting portion which is capable of being inserted i nl1&i@®2/2006
peri pheral wall through hole and a val ve section having a slot, said second
di aphragm being insertable in said slot. 2. The conbination as clainmed in
claim1l1, wherein a tapered expanding por2ion is fornmed at an upper portion
of the "through' hole of the air valve. 16/02/2006 9 3. The conbination as
claimed in cl &, NTHe cd in M3hED 3 (R i d
into the air inlet %%?gg#ﬁ%%m$ﬁ§h§£ﬁ%inat#3ﬁﬁggggﬁ§ﬁ%g@k?ﬁﬁéP%F%g%skl erein
said inl ri ses front side of the body is installed with a
supportiﬁgm%%bpﬁgﬁgﬂghgagdﬁﬁgrting portion and the body are forned as U
shaped, and a di aphragmis inserted between the -supporting portion and the
body. 5. The dortierf@mbination ag claimesinioleinl laiwhetein vdid fdétrvabicdmiprisesta framtv e
conprises a housing having a first portion that can be inserted in said

peri pher aidewdlthe biddyds yistatiod evitntiuppotting PoRDhAhe SEFFONGh P idPihd tabollps a

| arger cross-section, and a slot In said second portion, said diaphragm

being in i i . i ion.as claimed in claimb5
wher oi n o GG Fad O slfl Bl diafhragtlFs ORI R RS BfTE Potifurang s o
housi ng gg&y sai d second di aphragm are nol ded of the same rubbery nmaterial
as said 6.

5. The combination as claimed in claim 1, wherein said inlet valve comprises a
u) housing having a first portion that can be inserted in said peripheral wall through hole and an
integral second portion that has a larger cross-section, and a slot in said second portion, said
diaphragm being insertabie in safd slot.
6. The combination as claimed in claim 5 wherein said sole is molded of a rubbery
material and said inlet valve housing and said second diaphragm are molded of the same _

rubbery material as said sole.




ABSTRACT SHOE W TH Al R VALVE FOR Al R REFRESHI NG SYSTEM A shoe with air

val ve for" air 'refreshing systemwhich includes an air inlet valve and an

air outlet valves. The sole has a lateral wall that defines an a6/ Gh4RD&G

and air channels in an inner portion of the sole, and there is an

i solating wall separating the air chanber and air channels. The | ateral

wal | has a through hol e-or bore therethdbugh and the isolating wall has an

angl ed "through' hole or bore therethrough. The air valve has a nounting
portion with a novable diaphragm anggéRagif val ve can be inserted in the
| at eral wal l bore of the air chanber in the sole so as to provide a

uni di recti onal | I ' ir e _can al so be
| nstalled in the §§@%ﬁﬂ&%ﬁ§ww Gp%?éflg of the
“through' hole is fornmed with an expandi ng portion and a di aphragmis

pl aced i n t he A ghqsawidh pig vple forair refreshing systemi whishtinoiidey ah wie inlst Yabverad. By
the aforesaid structure, the wunidirectional air inlet and outlet val ves

are easi ay apiroavettedvdso The R6le 194 £18dralbw ARt fditleH on R chBhber aﬁ& ﬁi? R8s in
system and thus the manufacturing cost can be reduced. FIG

an inner portion of the sole, and there is an isolating wall separating the air chamber and air

channels. The lateral wall has a through hole or bore therethrough and the isolating wall hﬁs
an angled ‘through’ hole or bore therethrough. The air valve has a mounting portion with a
\) movable diaphragm and the air valve can be inserted in the lateral wall bore of the air

chamber in the sole so as to provide a unidirectional air inlet valve. The unidirectional air
valve can also be installed in the bore in the isolating wall. The upper portion of the
_‘throu_gh’ hole is formed with an expanding portion and a diaphragm is placed in the
expanding portion. Thus, an air outlet valve is formed. By the aforesaid structure, the
unidirectional air inlet and outlet valves are easily prévided for the sole of a shoe having an

air refreshing system, and thus the manufacturing cost can be reduced.
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FIG. 3




