1 ‘ FOOTWEAR W TH PUMP FI & P of Fhe ®
| NVENTI ON The present invention is related to footwear. In
particul ar, the present 5 invention is related to footwear such as ¢
shoes and boots which can actively elimnate fluid trapped ther{e}i'iﬂf?.
BACKGROUND OF THE | NVENTI ON Mugh effort has been put into the
devel opnent of | eak-proof footwear such as shoes and boots which do
not allow water to leak insid ") r Wi conpl etely

| eak- proof footwear, water of?'éﬂ e E’?’wag;ﬂﬁt ﬁzyﬁgp for exanpl e
when the wearer is walking in a deep stream Once the fluid gets

into the | eakproof boots, there is no mechanismto renove the trapped
fluid. German patent DE 296 20 436 teaches the use of holes in the
sol e of the shoe, together with open channels at the side of the
sole to all oMEEDeOR STHESINVENTION . This design does not function well,
because the fluid inside the footwear can only drain out in a

passi ve manner,_and the presence of the open hol es al | ow wat er
outsi de from s} REpsent inyentigat isntelatedglesiostwear. In particylsp Hie presamty

val ves to solve the problemof external water seeping in, but . does
not teacR holRvention isaralateddodeotinear suah wisi shasiseanc paisawhighycare actigely

el imnated using such a sinple and passive nethod. Furthernore, even if

t he wear er i eliminate dixichirappedudthérieing t hr ough a water | ayer bel ow the top of
the boot, the pressure created by the external environnent woul d prevent

zzany wat e&g&%&ﬁ%ﬁm\éﬁﬁ jqi@"irﬂ?éﬂ‘h&“ m nated effectively.

Much effort has been put into the development of leak-proof footwear

such as shoes and boots which do not allow water to leak inside. However,
10  even with completely leak-proof footwear, water often get in from the top, for
example when the wearer is walking in a desp stream. Once the fluid gets
into the leakproof boots, there is no mechanism to remove the trapped fluid.
German patent DE 296 20 436 teaches the use of holes in the sole of the
shoe, together with open channels at the side of the sole to allow water to
15 leak out. This design does not function well, because the fluid inside the
footwear can only drain out in a passive manner, and the presence of the
open holes allow water outside from seeping in. The patent suggests the
use of one way valves to solve the problem of external water seeping in, but
does not teach how small amounts of fluid within the footwear may be
20 eliminated using such a simple and passive method. Furthermore, even if
the wearer is, for example, walking through a water layer below the top of
the boot, the pressure created by the external environment would prevent

any water inside the footwear from being eliminated effectively.



1t is therefore an object of the present invention to provide a footwear

with an efficient fluid elimnation feature to overcone the
shortcom ngs as stated above. 5 It is another object to provide
a feotwear with an active water elimnation feature. SUMVARY
OF . THE | NVENTI ON The footwear aé:cordi ng to the present invention
Is provided with a bott om such as a sol e having a channel adapted
for one-way OBJECH: QRaGHE INVENTIQN channel conmprises a fluid retention
cavity, and a draining end. The fluid retention cavity has a

flexible cap,w.t res, and | s, preferabl. si ti oned. at t heel of
t he foot wealro.It 'ﬁ'ﬁﬁe%& Prﬁmagﬁﬁtjoh@% Q{ﬁswﬁéﬁY%@'Oﬂr@f@Pﬁ'ﬂﬁf fqotwear witf ah si de
of the heel, d has .a one- valve to allow flyid to.drajn out of the
footwear . TheTieRtotid; IFRRERER TaaluedorNaIeomRsEeShoRcqBIRgReas Stated:s
spont aneousl y seep down through the pores of the cap into the retention

cavity as th@bR¥8rer lifts up his foot to nmake a step. As the wearer steps
onto t he ground, the downward novenent of the foot on the cap

conpr ess t [ act ; I Y& pU o_f fluid
out vi & the. dg;anater ket 16588, 2 BAvEACHIE Hh ¥R TR Celifffich
Figure 1 is ??aﬁh perspective view of a boot according to the present

i nvention, w dart of the heel and front cut away to show details of the
punp system 3

Figure 2 is SIHNNPARYOOFSTHE ANVENTRONO! a heel of a footwear according

to the present invention. Figure 3 is a top plan view of the
cap. Figure 4 is a side cross-sectional view of an exanple of a
one-way val ve. Thé footwear BEGECRINGTtENhE&Fpradent NivkditioiNis provided with a
bottom such as a sole having a channel adapted for one-way fluid drainage.
10  The channel comprises a fluid retention cavity, and a draining end. The fluid
retention cavity has a flexible cap with pores, and is preferably positioned at
the heel of the footwear. The draining end has an opening preferably at the
side of the heel, and has a one-way valve to allow fluid to drain out of the
footwear, The present invention allows fluid inside the footwear to
15 spontaneously seep down through the pores of the cap into the retention
cavity as the wearer lifts up his foot to make a step. As the wearer steps onto

the ground, the downward movement of the foot on the cap compresses the

cap, which acts as an effective pump to force fluid out via the draining end.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side perspective view of a boot according to the present
invention, with part of the heel and front cut away to show details of the

pump system.



The footwear of the present invention is provided with a weight-activated
punp which actively punps trapped fluid frominside the footwear to the

exterior. 10 The nost preferred way of practicing the present
inventi'on i s shown in Figure 1. This enbodinent is a boot with a top
20 and a bottom 22. The top 20 may, be made from any wel | -known upper
material, and nmay conprise two | ayers, such as a waterproof |eather

upper 26, andigurbristaside crossrsastional viewaf ateel obatfootvesarcatqertingstoa
front sole portion 28 and a heel portion 30. 15 According to the present
i nvention, t e phessntiisventioni ded with a cylindri cal cavity 32 which
opens into the interior of the boot. This opening is covered by a

flexible cap 34 with pores 36, which allows fluid within the shoe to
drain into theOWRS H/gtoP plan v:ewo,f:ﬂbq,p%oz shows in greater detail the
cavity and the draining end. In this enbodi ment, the cavity 32

Bl Tovs 11 ui ariQBOFis ecf’%fgggﬁs&ﬁhé’fﬁ%‘“n@ [ gremeie 8P8 b gl VAL e

drai ning end 40 bel ow. The cap 34 has a slight concave contour to
facilitatg the pressing notion (as shown by arrow 38) of the

4 system This contour also acts as a confortable cushion for the
heel of the wearer. Figure 3 shows the top plan view of the cap 34
and a pref er RESCRIPTION rQRgdHEt INWENTEONor es or holes 36 for fluid

drai nage. Using this system the fl ui d woul d spontaneously flow into
the cavity \/\/nenT gmwearer s foot is pressing on the pores 36.
Due to the posi tweay oh tsiiasent "Wﬁ@t'o" '3 ProMWianﬁ@ %W&'%WV@WQ S
preferably below the |level of the bottomof th ity, fluid vvoul d
aut omat i cal | PUBW ahicthastivaly peraps Hezgpasl, fldidr E‘NM@F'C'G the foQtwear ipt
applied forces. In addition, the system provides for forced ej ectl on
of the fdee&e"lel ng the f1exible cap to create a punping action. 10
Thus, even if the wearer is wal king along a streamof water, and the

HerRT i T L E SR N
Figure 1. This embodiment is a boot with a top 20 and a bottom 22. The top
20 may be made from any well-known upper material, and may comprise
two layers, such as a waterproof leather upper 26, and a breathable lining
24. The bottom 22 comprises a front sole portion 28 and a heel portion 30.
15 According to the present invention, this heel is provided with a cylindrical
cavity 32 which opens into the interior of the boot. This opening is covered
by a flexible cap 34 with pores 36, which allows fluid within the shoe to

drain into the cavity.

Figure 2 shows in greater detail the cavity and the draining end. In this

20 embodiment, the cavity 32 provided within the heel 30 has a downward
slopping bottom 38 which allows fluid to be collected and drained out by
gravity from the draining end 40 below. The cap 34 has a slight concave

contour to facilitate the pressing motion (as shown by arrow 38) of the



arrow 38) that would continue to facilitate fluid renoval. Fi gure
4 shows a one-way val ve commonly used for one-way fluid 15 delivery,
with end 48 communicating with the exterior and end 50 comuni cati ng
with-the interior of the boot. Athin Teflon sheet 46 is i nserted
into the valve and is adapted to forma mgterproof seal with the wall

44 of the valve as shown in Figure 4 when water fromthe exterior presses
on it. Wen fsystemi Jhisr eardaur alsosacts @s52 corrifiertatdé lcushmefar the haet of déde ont o
20 pins 54 on the exterior end of the valve, which allows the water to

fl ow out . wearergRiguwre58 showsr tfeetopbplanpriewi detheooap 84 vemld agbreféreedtal ve,
whi ch corresponds to thread 58 ( Figure 2) in the draining end of the
channel . The arrangerpenvef thedpdrbs driticlesl 36cfos flatd drairags.sUbing thix kystgmand

wat er pr oof mechani smto keep the valve fixed onto the draining end of

t he channel the fluid would spontaneously flow into the cavity when the wearer’s foot is
w t hout the use of adhesives. As a result, the wearer nmay renove the val ve

when it béconmst pleegiredonahe peREaBE. DudMd thé prRoPRe ardiyetds®: of the
Wil e the present invention has been described particularly with

references todrairifig ledd 40 WHibh a81eRirsblgbeloRUiie RYEI 8Mie bottbHi @f regoval
5 | ocated at the heel of a boot, it should be understood that the figures

are for ca\)itk! faid WduQ:lC] C?Pﬁﬂ;Maﬁé&lySb@lledidé@t ﬁﬁ?(ésagﬁé?wﬁsby} iafdvrt4®n on

the invention. | addition it is clear that the method and appar atus

of the presengyvdiViitHou® applied forbe?é i bhHkivn @hé‘@ﬁté‘ﬂﬂrb@ﬂ’ekof& Y&l?'ééé g

fluid or gas renoval in footwear 1Is requir I's contenpl ate

that many chaggegorpifl tﬁBCHAIié'iqgfthQﬂ@ HRYAdnle 1éap _tdf%ijé‘adeya %‘?nﬂ{]%%iid?ﬁry

skill in the art wthout departing“fromthe spirit an e scope of

the inveppi O”quf‘ss;cé\}é?f‘ilf the wearer_is Fgﬁlggﬁf a’f@rYrgelgeé?%ggn fcffo%f’é?y.éi‘ﬂ fhé 2l

whi ch has a neasure o 0OC mal | “punpi ng action,
h PVC, _ Al ai
Tet 1 on_ sheet , PEgEae, 2" Jfig uater on TR 48Rk HalaRLS ariBabhyCaRRR SRS 7

Cavi ty 1. pr STPHEIE, ERIAT b1 BEF el rdetRiCon gptys, fheing  rolcl (2 shGun

arrow 38) that would continue to facilitate fluid removal.

Figure 4 shows a one-way valve commonly used for one-way fluid

15 delivery, with end 48 communicating with the exterior and end 50
communicating with the interior of the boot. A thin Teflon sheet 46 is
inserted into the valve and is adapted to form a waterproof seal with the wall

44 of the valve as shown in Figure 4 when water from the exterior presses

on it. When fluid is present in space 52, the Teflon sheet is pressed onto

20 pins 54 on the exterior end of the valve, which allows the water to flow out.
A grove 56 is preferably provided on the wall of the valve, which
corresponds to thread 58 ( Figure 2) in the draining end of the channel. The
grove and the thread acts as a reversible locking and waterproof

mechanism to keep the valve fixed onto the draining end of the channel



f oot wear, because the hei ght of the heel provides space for the cavity to

be created. However, when the sole of the footwear is thick enough,
it is contenplated that the cavity and the cap may be provi ded at
the sole portion 20 of the bottom The pores or holes of the cap may be
of any size which allow for flow og fluid, and may be arranged in

any pattern. Q her types of one-way val ves may al so be used instead
of the one Smmputﬁhﬁ@grcg athesives. As a result, the wearér may remove the valve

6 ) CLAIMS 1 1. A f oot wear

conpri sing: Wwhen itheagmesmdoggsd, andmeplacs it wdihda hetv ome pithvéaded with at

| east one channel, said channel 4 having a fluid retention cavity

and a draining id fluid retention cavity having a

openni ng, said %lﬁ ntg a&é‘ftﬁeéﬁ fnyentesi Vésab?f’@xidﬁﬁ@r ibeds PamCUIaI’Wcal]ﬂW\n th
pores, all of said pore ocated on said flexible cap to be

fluidly couplrg rFB°$ éﬁéﬂnﬁ% withemphasis img P weﬁeng far fh.g@rremoval
replacebl valve to allow fluid and gas to drain out of the 9

f oot wear , ﬂcqtﬁétatﬁ'ﬂ% nge| elsa feot, itsshoglst hie dindeirstpod dbat ther figures sedor 10
por es” |nto sald retention cavity, and the foot of the wearer 11

conpr essi ng tifistrationpnly ang sbouldenotl bedaken agalimitationiont the imveationon 12
cavity out of the footwear via the user-repl aceable one-way valve. 1 2.
A f oot wear a&‘iﬂ'ﬁ!ﬂm@ is ¢learadhat thevmestheich apdi apparatusmof the poesend isvértior?
and a heel, and said cavity is inside said heel. 1 3. A footwear
accordi ng to hasautility inrmanytapplicatiors wheserfluié mragasremoval in footweands way
val ve has a grove on its outer wall which corresponds to a 3

thread in thgequisgdi his contentplated: that rharey changey andl ndifivatibes taptdey 4
inserted into said draining end wthout adhesives. 1 4. A footwear

accor di nh0t o raage bf artecofporeirenty skilldh ahemrivvitheitndégeatiag from the spirit arffdr ms a
contour cushion for the sole of the wearer.
the scope of the invention described.

The cap may be made from any material which has a measure of
resilience to create a small pumping action, such as PVC, TPU or other
moldable polymers. The valve contains a Teflon sheet, but the sheet may be

15 any material which is strong and provides a good waterproof seal with the
wall of the valve. The cavity is preferably provided at the heel of the
footwear, because the height of the heel provides space for the cavity to be
created. However, when the sole of the footwear is thick enough, it is
contemplated that the cavity and the cap may be provided at the sole portion

20  of the bottom. The pores or holes of the cap may be of any size which allow
for flow of fluid, and may be arranged in any pattern. Other types of onhe-way

valves may also be used instead of the one shown in Figure 4.



7 1 5. A footwear according to any of the preceding clains wherein the

2 - bottomis made from a nol dabl e rubber. 1 6. A footwear
according to any of the preceding clains wherein the cap=~ i s made
from a nol dabl e polymer. 1 7. A footwear accordin ’d)Scﬂ‘@»rp : rein

t he contour cushion has a 2 congﬁ_ve Cross-se tlon ;.;ml ﬂjf' B.,E,_c,;!}‘/.

8 o £

FOOTVEEAR WT%TPKW The footwear according to the presem
i nvention is (§ed with a bottom such as a-sol-e-having a channel
adapted for one-way fluid drainage. 5 The channel lﬂﬁ;ﬁrl ses a fluid

retention cayity, tﬁeé’f@érﬁgﬁgnﬁnd The fluid ﬁi mllﬁ?edt Kegi’is

a flexible cap with pores preferably positio
side of the heel, adtog drab a one-way valve to allow fluid to drain out of

of the footwear. The draining end has an opening pref

t he footwear, The present invention allows fluid inside the footwear
to -fspont aneous!| y seep down through the pores of the cap into the
retent i 0 c&viboitoas said bettorar provides wtthiat least one ehrenal, ssaig As
t he wearer steps onto t he ground, the downward novenent of the foot
on the cap conpreshesnehhaving aflwdpretamlouhcmwsam‘saadfaeﬁm@andv@ammpldto
force fluid out via the draining end. FIGURE 1 15

5 retention cavity having a flexible cap with pores, said draining end

6 having a one-way valve to allow fluid and gas to drain out of the

7 footwear, such that fluid inside the footwear will seep through said

8 pores into said retention cavity, and the foot of the wearer

9 compressing the cap will force the fluid and gas inside the retention

10 cavity out of the footwear via the one-way valve.

1 2 A footwear according to claim 1 wherein said bottom includes a sole

2 and a heel, and said cavity is inside said heel.

1 3. A footwear according to claim 1 or 2 wherein said one-way valve has

2 a grove on its outer wall which corresponds to a thread in the

3 draining end, such that the one-way valve can be tightly inserted into

4 said draining end without adhesives.

1 4. A footwear according to any of the preceding claims wherein the cap

2 forms a contour cushion for the sole of the wearer.

1 b5 A footwear according to any of the preceding claims wherein the

2 bottom is made from a moldable rubber.

1 6. A footwear according to any of the preceding claims wherein the cap

2 is made from a moldable polymer.
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