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specifically to a foam dispenser capable of conbining
air and a foamable liquid to produce foam BACKGROUND
Foam di spensers fall into two general categories:

hand- hel d squeeze 10 bottles and foam aerosol s.

Hand- hel d squeeze bottl es are non-aerosol foam

di spensprs WISPERIERAFPL SERAMTINPRANIRE(:

m xing o ow ng streams of foamable liquid and air
in a distinct mxing area. Foamis produced when these
flow ng streans are absorbed into a sponge-like foam

nduci e hand- held squeeze bottles
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used. The check val ve is_disposed, oqutside the

filend-held ﬁquepp@b%@%ﬂw shittss figaribe disgdvantags thatdhe anmn?ﬂe liquid
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reservolr e collapse causing
20164V TOG tIRERANISRE O 343227 B&ttles is that they fa11 to replemsh the

reservoir bottle with adequate amount of air. As a result, the reservoir has a

disproportionate amount of foamable liquid to air and is, therefore, unable to

produce suitable foam.

For example, U.S. Patent No. 5,033,654 to Bennett discloses a foam dispenser
having a deformable reservoir of foamable liquid and air and a foam producing
segment that includes a foam filter. When the foam dispenser is operated, air from
the inside of the reservoir mixes with the foamable liquid to produce foam. To
replenish air back into the reservoir after foam has been dispensed, a check valve in
the form of a moving ball within a cylinder is used. The check valve is disposed
outside the foam’s flow path. The patent discloses that when the deformable

reservoir is squeezed, the walls of the reservoir bottle collapse causing air in the
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reservoir to push the ball against one end of the
cylindrical thereby obstructing the passage of air
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foam during the so-called relaxation stage, the
elastic walls of the reservoir bottle revert back to
their original shape and create a relative vacuum
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rom venti ona Sp e
hgid@dgen or compressed air. These safe propellants, however, are not as dlssolvable

in liquid active substances as hydrocarbons. This makes it difficult with these safer
propellants to keep the pressure sufficiently high and maintain effective spraying as
the active substances are consumed. Moreover, it is difficult with such propellants
to obtain useful acrosol foams from conventional valve and dispenser head

combinations.
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providing a hernetic seal during storage and
transport. SUVMARY OF THE | NVENTI ON These and ot her
di sadvant ages are addressed by the various enbodi nents

5 of thRisPheseh nkdiveR fdagdispehs@tBatesah edvidtimely@d effective
di spensi ng apparatus includes a reservoir for
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TS S M e

diospignBesir afid thedoamadetiquid. i s advant ageous over the
conventional foam dispensers because it is able to

fully anphdint@ltionla@LlpReviass 4 Methbe e MiXing & Iedst twilfdElly. In
after air has been dispensed along with foam_ 25 BR| EF |
DESCRIHingMRtChe THENDRARIONGSS Fiethas 0s nEodpeing dpass by fisplacing
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indicate |like elenments, and i n which:
from the chamber.

The foam dispenser of the invention is advantageous over the conventional foam
dispensers because it is able to fully and timely replenish the reservoir’s air supply

after air has been dispensed along with foam.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features of the invention will best be appreciated by
simultaneous reference to the description that follows and the accompanying
drawings, wherein like numerals indicate like elements, and in which:

FIG. 1 is a cross-sectional view of an apparatus in accordance with one

embodiment of the invention;



FIG 1 is a cross-sectional view of an apparatus in
accordance with one 30 enbodi nrent of the invention;
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cross-sectional view of the apparatus of FIG 1 while
the apparatus is in use; FIG 3 is a cross-sectiona
view of the apparatus of FIG 1 in the closed
posi t igf; 2 & dbiGss-¢bctidnad vidwOSSthS BFhdrA0abf FIGRW wihilethe
apparatus according to another ‘enbodi nent of the
iappanRtus onin WE;G. 5 shows the enbodiment of FIG 4 while
the apparatus is in use; FIG 6 is a cross-sectional
vi ew @HIGad isppasasactond vavdofile tppaatos hEFIG. dribdlai ¢resed
of the invention with the cap in the closed position;
POSEPE 7 is a cross-sectional view of Fig. 6 about
the axis; and FIG 8 shows the enbodi nent of FIG. 7
in t h&Ionddsedrerssretional viewef An eppargipsessopsting e aethere
NVENTION I't shoul d be noted that
%%&ﬁ@mg%ggfﬁggﬂ%¥E%L1S di scussed in reference to 15
FI GS. HIGatdh&@ws theenthopmnent oSFHhd whide tie tahpatatos ist inaise;
invention are not limted thereto. FIG 1 illustrates

a CroggeGs6a6d 4 oad-sattiohal 8ieva bl apgpatinusaccordagoordathee
wi th one enbodi nent of the invention in re-fil

pahiodinaent of the inventieryGHh the 6D intthe clogghpasiions i s
illTustrated in a foam di spenser attached to a
squeeZdB. & ipacrrosesectiondlgiew afFig. ¢ ebeutiles axigEnd The
apparatus of this enbodi nent includes a closure 101 in
20 t heFIfoB8rhows thelemilodisen of Fl{er7 inghé engaged positadn.
threads 13 at its outer end. On top of the cylinder
is a frustroconical portion 15 connecting the cylinder
to an annular ring portion 17. Extending outwardly

fHEMATNED TSR @RIPTTONNGF TR EMBODINMENTSWRTHE INVENTEON
cylindrical part 19 extendi ng axially outward.

Adj acenty L6 hABEIhaPHLIBRR ifARibRIs iRRsbedid rbforcice to

gasket 1 IS e Iment is releasably attached to
tIHED dtand @, the apparafs bivd tadsetha ofthe inysotien a® holimkied thereto.
gasket 102 sealing against the top 21 of bottle neck

23. Ext eFidi. ngllignaeds dl cyosksecticmahvibarof porpparaud i acsoadlance

DA G EDOBBET LA g e AT e HoSKIoR i R g the
apparatus is illustrated in a foam dispenser attached to a squeezable bottle 11
forming a reservoir 10. The apparatus of this embodiment includes a closure 101 in
the form of a hollow cylinder having internal threads 13 at its outer end. On top of
the cylinder is a frustroconical portion 15 connecting the cylinder to an annular ring
portion 17. Extending outwardly from the radially inner part of the annular ring is a
cylindrical part 19 extending axially outward. Adjacent to the inner surface annular
part 17 is a gasket 102. This embodiment is releasably attached to the bottle 11 by
threads 13 in closure 101 with gasket 102 sealing against the top 21 of bottle neck
23. Extending inwardly from annular portion 17 is a housing 104 having a
cylindrical side wall 29 and a bottom 31. Bottom 31 terminates in a frustro-conical
portion 33 axially inwardly and leading to a cylindrical stem 35. Cylindrical stem
35 receives a dip tube 106 which surrounds stem 35 with an interference fit. A

central passage 37 in stem 35 is an inlet passage for fluid entering housing 104. At
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cylindrical stem 35. Cylindrical stem 35 receives a
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interference fit. A 30 central passage 37 in stem 35
Is an inlet passage for fluid entering housing 104. At
-4 WD 2004/ 028705 PCT/ US2003/ 029759 the top of
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air-flow path) fromoutside to reservoir 10, when the
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dA? gg ﬂes%%hgd\ﬁnt&l&% de elo\%llt%é?s W}].glxsfac%l alp dir ﬁiiéteuallve 113

novenen € apparatu
p(foe abUiow path) foi sinads® rémlr 1(I;hx&nsbehe ddparatedieinves pasition
Iter el epment (not shown rea 109. Filter el ement

p?Wind s Wﬂbb%@é%@%%ﬁl%rth%@éet yplvg 143 closesipy Fiplputward
f%@{)@rﬁﬁlﬁ of bhEthck-30¢ Wfﬂeﬁ il’é@dp%ﬁr u%q% fes&.ﬁlﬁ%@@ﬁf didfhse foam.

rough inlet opening enment can

i nc l %ﬁq&)@? recégesoe{ Rérhe?%ma{t '&At %ﬁo@trlg%% 1 r?gd %%e?%letn?ent

pr ovi reqUIre Surtace “area
provides the necessary surface area for combining foamable liquid and air which

enter chamber 107 through inlet opening 110. The filter element can include gauze
or other similar material adapted to provided the required surface area for mixing
foamable liquid and air. At column 3, lines 10-22, U.S. Patent No. 3,937,364 to
Wright which is incorporated herein by reference for background information,
discloses various porous material suitable for providing tortuous paths for intimate
mixing of foamable liquid and air. Exemplary non-compressible porous material
include foraminous volcanic glass material, sintered glass material or non-

compressible plastic such as porous polyethylene, polypropylene, nylon and rayon.
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infornmation, discloses various porous naterial
suitable for providing tortuous paths for intimte
m xi ng of foamable liquid and air. Exenplary
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ans TorSan A A ed 00 B el paph 15 featifE el P Cav
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PRSBSOS i TP B0
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cPAmdReR R Ga ety Mot o oD NI RgionRer 1 Bitseppes the
(gﬁh@' Sy nc?lf g 1%0%% (')Fé‘llosﬁ@'ibl of itd aB&alQJufé?‘éﬁ@ ahQdp is

es a stop that engages the 20 i nner
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o BT e BT B g
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sliding"d agai nst cl osure 101.
enabling closure of the cap with a screw action.

FIG. 2 illustrates a cross-sectional view of the apparatus while the apparatus is in
dispensing use. In operation, the user squeezes the collapsible bottle 11. This forces
the liquid up the dip tube 106, through central passage 35 and against beveled
portion 49 unseating it to open the inlet valve 111. Simultaneously, air in the
overhead space of reservoir 10 is forced through openings 105. Entry of air through
inlets 105 combined with fluid pressure traveling through dip tube 106 and
cylindrical stem 35 slides chamber 107 axially outward within housing 104. The

movement of chamber 107 within housing 104 closes the air inlet valve 113 formed
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Optionally, cap 20 and housing 101 can be have
conpl enentary threads thereby enabling closure of the

W@ 24028705 a screw action. 25 FIG 2 ill ustrat eBCHUS2003/029759

10

15

20

25

30

cross-sectional view of the apparatus while the
apparatus is in dispensing use. In operation, the
user squeezes the collapsible bottle 11. This forces
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FIGS., 1 and foamis dispensed throu nozzl e 112.
V\h@%tlQIh@OE@tlﬂlFéGl b Petechsatber £6] $11q@sb o\ﬂa¢ FKG. dfposmon the

b r Q. &l 5
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nEAteaeL chamkstd 0y 19 Blecnogap@ o4 F Gy k@%%ﬂﬁ%ﬁ%ﬁ@g pertions 51 and
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raws nto
prfﬁziti‘xiel}nlaﬁg&qmﬂmi'ay abb@e the. ch@nba ket and &Yabﬁ;éslad&ﬁerb airko

he F| G t th 1
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1ddce thd- B&sidrélﬂisﬁ'ie%@%tﬂ@ réaBkis aﬂfefquﬁi"%ﬁuhﬂ?ltﬂ tHe Ju‘tg?@e While

remains full of foamable liquid. The return of
cﬂmmﬁmx aDdr may ténse pncsa the tesep/Pirfs Gplenhished,ahe andlosv path

RSB oBR DR rBte Y Squsdedt DR 8, Pholly, any

afoam that had occupied the dispensing passage would gradually condense to form

liquid. Since the replenishing ambient air travels via nozzle 112, any residual foam

contained in the passages is first drawn back into the reservoir.

It should be noted that the present invention is particularly advantageous over
the conventional foam dispensers discussed above, among other reasons, for its
ability to quickly and completely replenish the air in the reservoir. As briefly
discussed in the Background section, the conventional hand-held squeeze bottles fail
to properly replenish the air inside the reservoir. This causes the subsequent

operations to have incomplete air/foam ratio. As a result, the foam quality degrades
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relatively | arge pathway above the chanber assenbly
and enabl es anbient air to 20 replenish the reservoir

wa@eiogkrsromand conpletely. Influx of air into theCHUS1008029759
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11 ceases once the pressure inside the bottle reaches
an equilibriumw th the outside. Wiile the influx of
air may cease once the reservoir is replenished, the

ajylth fsﬁ&‘éﬁ@éﬂ B[t)erﬁtﬁm@' The PRABntUAvdntioh B@eﬂ@@ﬁn&é @nd @eﬁcwncy by
squeezed ot herwi se pressurized. Final 1%@ | f oam
a@ reple

t pravidinge @éatwplyédrgﬁ lvad anehsemsicn girpfloss nel nish or vent
gti% ?%s%%vk%ﬁ bnogtrl] de £ x%ﬁ%fc{ﬁ{l 16%? #o q\glélegVen 0 %B]CCEJ &@r Fven aﬂer many

r gspllidatadnsf oam contalned in the passages is flrst
drawn back into the reservoir. It should be noted that

t he pRaASRALty dﬁﬁ%@%ﬂﬁ@teﬂ%y%ﬁ Cﬁlﬁglﬂférsto\{c}ﬁ&ﬁétﬁ’c@gtﬁ?b@alr and
over the conventional foam dispensers discussed

afveebledinuity T lszampleas srsalleddhick fieam edyi lna,vle)a higher amount of

el e, GRF B S Tis Yokt BB ea AP s iehliSh enme
F)te@rto phdiRcE Qe badad oNRas-tadifing eieaRmal Eoihél@goss

fa| roperly replenish the air |nS|de t he
r estiew tfor lqulrﬁ iflowceongel an thesgapdeitiennrthe elpanber a%ﬁ@@b%and the

b e S Sl

Wrdlbe Mﬂiﬁdgl&;tﬁd topéfbatthefitum qiedityr st wonds tikd gath of air into

e peniTasaRIELLY e e bR JREH (PRsby agptace B arker
r eRLfRIF u%a\aﬁmlme Rfmn'e %a%félgialslizﬁta&lhqu ckly and

conpletely to prese ve foam ty even after nmany
appl
oGP o SRR My G0 RG P RLE o cytgria o

| 1910f Eollo?@éylﬁmaﬂ’lnl ﬁ}d dosee aitahlegfdaimhiutlet defard dbgroh@acting walls
h%g er ampunt_of foamable liquid than air. The fo
d

pachdistel g1d 3 e InpPnssapfodime@nearcf Eabepenedfipmad ?qss
Eggsﬁtlrl]‘ééfb c{)fegfn? the 354 %??tf%fdufﬂégﬁrgé( ?ffo%hp@oﬁl@ﬁﬁfédeqwgd FIG. 3

ectlon ow contro
t e gagp-dectioménictvhe tdhappastuasSdEh yn thedldsed pédtion. In this

f trol).. Th f
DoSgtE ohm 20 is Hspsstd vyt peemtindsigl o 18 of o up ael o
t eoﬁfaéﬁmth Fhes.foam mﬁéﬂewstaﬂeﬁd oY la@s&s ygmﬁﬂaﬂgaqsp atthe closed

of air into the bottle reservoir can be sized

r pdmhq»rvﬁmgelwng aapa(atdde’lir@b@sﬁﬂ@pd ae e ThlSI sgpayetion ¢apl herfermed by
of ai.r h of 1

ey oA o ok plfEhetb e 1§ Hortnil s Paat o B9 p e o
StidecHhudtof Btivaeh t4220 falrdlosure 101. At the closed position, annular

portion 22 of cap 20 engages cylindrical part 19 of housing 104. As compared with

the embodiments of FIGS. 1 and 2, it can be readily seen that in this position a
greater portion of annular portion 22 engages cylindrical part 19. As discussed with
respect to FIG. 1, recessed portion 24 and connecting walls 25 define a flow path for
foam exiting mixing area 109. FIG. 3 shows that at the closed position, connecting
walls 25 rest against cylindrical part 19 to obstruct fluid emission from outer end 43
of filter 109. Finally, in the closed position, the beveled section 49 of the projecting

cylindrical member 47 is shown to be seated against the frustro-conical portion 33,
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15 19 of hollow cylinder 11 and closes air inlet/foam
outl et defined by connecting walls 25 and distal end

wQ7Z004h28700e enbodi nent, cap 20 can be opened fPONUS2003/029759

cl osed position by squeezing the foam bottle due to
surge of foamfromsurface 108. FIG 3 is a
cross-sectional view of the apparatus of FIG 1 in the

qh@@@jdclbﬁﬁg theOtperthie 1100 FIGPDSlsb skdivs g@pvetlpdriiony HESsltbwn in
downward on cylindrical part 19 of closure 101. In 20

duakandies)jordengte @Qlaﬂiormgr filtouiackinginagtegial éagt shawikest s

agai nst flange 28, at the closed position flange 28

i s depan he sebnflramrenbediaientsrd FIGS. 1FRi thesephination af chamber

ooy 160 EE T BoRBigy » PVR T itk el Rt o

abiitRE flda 8 st HABitidR the s640Rd Wositidh In refporisb € £ LIRm@din
posi tion, annular portion 22 of cap 20 engages

QyEsshiterin dhe TepRIVeIr, XY Ibesponssilo g PIegeuTe Affesenpgacwgs hythignds of

gtgee %iﬂ?ﬁqlg{&)ﬁ%; 1?&9&1% ﬁ%m F ecf;ﬁs ﬁsﬁf&gt glre' stec rbogﬁl ?leﬁlg cthber

I STPOSI Tl on rea I'on O

adMouek afid Peenk o8 o Bty REares &Y Emaﬂ’.bw ﬂmdlcom{muéhﬁon #sand from
di scussed wth respect to FIG 1, recessed portion 24
dhe 2e8isAbEd hgTHENPY- 25 define a flow path for foam
exiting mxing area 109. FIG 3 shows that at the

cl oF¥Q. iz APBriccEBBhEEw] qum appITRRS pecording tta@mth@t

Sl b Rty T B e S S S5eelbey AT
mpﬁed @ be éﬁg&gbcetoei feéerseﬁ: (mcn rshékﬁn)o fTHehﬁsemﬂ:ﬁy €25 inetndes
c 1 ndrical nenb to . be seated ag

afsd loe dhheane th@ﬁné 326, dl@akmdééamg%somon 127

/
PO HR093( OFRI S8eagkABE R 191 051G HOEARBI! Uiadbori.
biflakgerl 21i seets )agztmstd]angdz EZ(hoﬁimlsﬁlgrle Omcé assemblypkXSkis sepurely
St S 5 S A R e

h@bisticA Slah é‘lﬂﬁnAﬁlﬁf}tldlﬁl saReeI17 1§§ls§ chﬁ)ltYe%i to |s5‘alta|é‘ée§1bly 125 to
rranner anber 5 Shuttles fromthe first

pmsbbﬁbn6$xmmme second position in response to a
change in pressure in the reservoir, or in response to
a pilegeienthodithére bERLE. Bboosisg bot i3 sepristedfom tape2 (. i Td gacure

109.. By noving fromthe first ition.tp the second
00t e e et 125 hougte BRI preHaSEnih GRS Bilar
151'1J i 25 whRhRe Q}kt@mfai thichds Qf@ﬂﬁ'r%’iﬁﬁ@ aﬁﬁlaﬁf@ﬁ&eﬁdé@l’ﬁomon 22

t anbi ent and the reservoir. 10 is a
cwﬁmlp 28e dhe enallantheeadet patiompd aménd@s tlaezds Ad B nghich engage

gf ﬁ%(hteﬁ%gd ?%cé%%gtg&lge | nsjae %Iéllg %agl fﬂ tg tl%ody of housing 104.
As shown in FIG. 4, ridge 129 contains a plurality of slots and cavities 134 which
enable ambient air to enter the bottle reservoir. The air slots 134 allow for

communication of air between the outside and the reservoir bottle.

In the embodiment of FIG. 4, Chamber 107 is shown without packing material
or dip tube. Dip tube (not shown) is engaged to cylindrical stem 35. Asin the
embodiment of FIG. 1, air replenishes the bottle reservoir through the nozzle 112, in

between the gap formed between stopper 103 and the annular side wall 124, through



adapted to be engaged to a reservoir (not shown). The
assenbly 125 includes threaded closure 122 having

w@eaxiozsrhs end 126, distal end 128, threaded porP€T/082002729759
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and flange 121. The threaded portion 127 engages an
externally threaded bottle. 15 Fl ange 121 seats

agai nst flange 120 of housing 104. Once assenbly 125

I aﬁr sI8EUBAlMd iRb BRGRsrvir.t RES. IO tHee®Rideah an GRQtuated
shown), flange 121 hol ds housing 104 in place through
f pesttipn g thnaivpefilbeperatipasket 117 is al so provided to
seal assenbly 125 to the bottle reservoir. In the

e rrb@lenSa shown‘thE EBbodimenoofFliy 41akild the spyrartas & ih nemftioad s,

Bt g catpsrae bR s srtn ARcoumaF i ot 1 5n
1@&n\9@ bé:%\'ojk%ﬁng &y1eidrRhl ﬂl&h@é}dﬂ i 38schRll FRE Bu¥bBnical portion

annul ar threaded portion 22 of cap 20. The annul ar
t 3% efltedingdi0di Hnapable tighidded aittenteadousinglGhihonhgle 5@&9 é31

rea 120. Ri,d 2 onnec t he an I ar
R0 Degfacn BORfag o8t AR el ANTHE Seaiéafl Sopgrshe
11%8eﬁ@m baitRenterdihe cBhhbt Ffm ﬁieqirﬁmﬁﬁd eﬁ‘dillzd t@Seldddhrough slot
which 25 enable anmbient air to enter the bottle

r Bdegndanbetweprphepisingsl 0drand thambger 107 apd entepsothembiet 14 rpugh
:’{Pa?‘%]sg 133%%&?8%‘?8 01$ H{gﬁ}&% E%rb%]érﬁggalls %i gﬁ,&ﬂ%& 1?9%& Bie inner

Wdrtphity ¢fadokising 10 tebd @mbined with tﬁdltqaud Ehaplstdahmr(emy forced

shown) engaged to cylindrical stem35. As in_t
eHbBidit hee%{) %mn inlet 111 enablgs dograable liquid i entey %°m he bottle

r f;e§é:x§r¥1? ltirof: @St ﬁl%%b 1%%&3 alsb 'Bﬁ §9enkiﬁtP\fGe5‘ tﬂala ﬁllet valve

or med t opper e annular s
whl3 (s¢2BIG 1) lﬁmxg:ki beﬁ@eeﬂﬂhﬁ@@ﬂpcﬁﬁ&m @mssumﬂmﬂmprwaat

gL R0 A LIS ROl o e AT
g)a[cklr%f rhiltknﬂﬂz%ﬁt%iﬂe@ R clidntber 308N 0O¥Em EREs ﬁ@@%éﬁ%’i&mﬂ%ﬁld 43.

le the apparatus is in use (that i's
t Asndlot ¢la§vgam the e ¢idip 26 prgtredescidom Asp 20 wnd delinmt the foam

Iet v pened as proj.ecti cylindrical .
tng otEt b o da 2 PR AR B 0b oA 2Lt Ghgains
Oﬂleiaamﬁmr@del@én 1E9av@bliefdréddui tiaogkhpadzzRMI@!  housi ng
104 though space 131 formed between spokes 130. At

the 158NE id 4 &BsRidctibid M6 BVHhaal 20RER tg% ahbtBer
reservoir bottle enters the chanber from pr oxi ma

eedbadidient efawednting, shhwingytap0on theldased m@s1t1nmeA\‘a/@h¢m1 in this
[] %ﬁ%éfgﬁle%toéapWIS QV%Q;% uc]h Zlatatﬂg preor)](gnelzrtlse ?%%6 seeglngly rests

against distal end of the annular side wall 124. Thus, contents of the bottle reservoir

can not escape. In one embodiment, assembly 125 includes a twist-lock system
where clockwise rotation of cap 120 with respect to the rest of assembly 125
engages lip 26 to annular side walls 124. The locking mechanism can be activated
through clockwise rotation of 90 or 180 degrees of cap 20 with respect to assembly
125. Counter clockwise rotation at can disengage the cap from the rest of the

assembly 125.

FIG. 7 is a cross-sectional view of FIG. 6 about the X-axis. FIG. 6 shows
projecting cylindrical portion 47 radially connected to chamber 107 via spokes 130.
The spaces 131 allow for fluid entry into chamber 107. Moving radially outward

-10-



10 spaces 131. Air is forced in-between the outer
wal | s of chanber 107 and the inner periphery of
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concurrently forced wup via the dip tube. Open inlet
111 enables foamable liquid to enter fromthe bottle
reservoir through dip tube (not shown). It can al so be

SBSA chdmbdr @07 5s hbading Dbt ¢l VeereadilyBseet ERntite ehibodlment of
formed between tapered portions 51 and 53, is close

tIHGp? éhes gep 134 allevpletyeenpghambse & anshousingl9dd Gaa|1|34 egables
A1 S b AR Ll 08 0K e ey

affelr iftetcbambad] 043. Théowivi-ek eleobarien disctidsed ivikhnesplct tb FIG.
26 protrudes fromcap 20 and delimt the foa IOﬂARg
2@ 7 the twist-

tGhis shewn {reughosionner 130 anddip 26 I the smbgdingenf @
PR 0 R AIBAT Soph O LA e B g
owalisi2ded hbosing 184.eRIOB showapparmat aswuder portitined 38 ¢cap 20 in

TG BF gl Podvis Rt SRR D REGS BTG dren pisvesth

219)sit§>n c%\’?srl%gke%ll{ﬁ h1dcBahd Eﬂﬁlopﬁ@é‘dsﬁ? |d1s%ﬁ‘ oell ﬁlohpasggmbly 125.

sealingly rests against distal end of gie annul ar
sIstmgwgirﬂg thedap iTiig, 7 tsawiresirelsasifg sthppayd20 by, fos sxanmple.r

can not esca nt se
bR R A R R 3E PRl o the engaged
rsAion®y tistimgRhelep inalcbunitesEleSitwibOrdtdtRon visi redpect to the
assenbly 125 'engages |lip 26 to annular side walls
1zgembiiid 26 0cki ng nechani sm can be activated through
clockwi se rotation of 90 or 180 degrees of cap 20 with

r es fbe resexyo'ame blconstneid foy n@raenmbrm& kenfosmablstaad iflexible

R, PO 157 LS 5 g R R Dt

aﬁ&#ﬁla&ﬂ:@méfeﬁa‘i' $n tifel e@lbo@uﬁaﬁmm@g ou ﬁﬂtz RGuding 1 0qlisitk@hded
portion 47 radially connected to chamber 107 via

stp@wesemcaobotﬂmd g girciabe with agasksy 193 intenpased hefivesp thebejtle

ARG K0 A B g A g e oo

hieatdé 1Y Ad8rdihg toc@ie dpebodanstit loy tiedavention hdusimg 104 and chamber
enbodinent of FIG_7 that gap 134 all ows bet 1\gve

cH¥fmsarbe formashigtogtlyi as g vpg £ ongisionordaighpssemblyjip aggservoir.

enter chanber 107 fromthe reservoir (see above

d| s CWkidd i shewn éethgisngmplany smbaskiments, the fosne dispansing apparatus

The.t w st se S

3t OBt e R PR S RS ol D e
| s1tHolgh @Hﬂmﬁinmrﬁm‘tﬁfdnﬁhﬁwhéré Pressuvd Stgenerated by a squeezing a

bottle, the disclosed arrangement may also be used with other embodiments were

different sources of pressure are used. For example, a small hand-pump or a bellow
can be coupled to the bottle to provide the desired internal pressure. Thus, it will be
understood by one of ordinary skill in the art that such modification to the
exemplary embodiments disclosed herein will not deviate from the inventive

concept and will be considered within the scope of the claimed invention.
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| ock nmechanismis not engaged. Stoppers 120 can be
formed on the annular side walls 124 of housing 104.

wWOo-R@4/08785hows external annul ar portions 133 (CcEQI/BS20031029759
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FIG 6) rotated clockw se such that stoppers 120
engage lip 26. In the engaged position cap is |ocked
in place and cannot be easily di sengaged from assenbly
1R®hat it Q1dmsengagi ng the cap in Fig. 7 requires

rel easi ng stopper 120 by, for exanple, pressing

S1.0ppes Fodd Qisp¥ming dpitdridtoabrisiize cap can be unl ocked
fromthe engaged ©position by twsting the cap in a

count e
assert] JUr 3B TR 4 BB Antt sop HREE soil Robfe oo having o
convenphmmmyoﬁapeﬁm@mable and flexible 15 plastics.
Simlarly, chanber 107 and housi ng 104 can be nade of
sui t abd ehapdtR8Hain@ran iNleNofndRy dnd afRiu€lei Jeninlghdispésed within
enbodi nents of Figs. 1 and 2, housing 104 is threaded
t wihheusing {5isHdiBs MRVemeHHbAWee HishBOSIHQHINViSh Raid chaypber

I t |
1 %ﬁ Eevgtdatnﬁ%?d@@ %é{le Bgsft %ﬁ%tr\irfrlgbel dg)%?_\n% ﬁ%@oﬁhq%ﬂet Rk &lcond
r pesétiondhn whidiogaid ehahiber Apasrsdidiystinleons] satseghimsidaidiousing
t he i nvention, hou3|ng 104 and chanber 20 107 can be
9 ﬁﬁﬁﬁSIHﬁéﬁng »as a unit construction for |ater
assenbly to a reservoir. Wile not shown in the
exenpl %?WC@W@PW@ shampgs ang hevsing foswmunempassies o said

e

Bty bR 90 s RoRink RECHL bR SR, R e inle
edtbobking it conlrensEcygionswsiti gaid pasyegeewlatnesaidfirstinde ueepEnng
a bottle, the disclosed arrangenent may al so be used
Wit h ofmbrfiaEdaeel Wahinshyelienbed tehhrol Rie 8 nifaceaite L RS niiking a
pressure are used. For exanple, a small hand-punp or a
biormabie lignid avd aadopreduce akandot t| e to provi de the
desired internal pressure. Thus, it will be
under saroaitleb froorraidbliousingiin apmnmniqatlolil withiseidenhpmbprqutlet.
such nodification to the exenplary enbodi nents
di scl osed herein will not deviate fromthe inventive
concept and will be considered within the scope of the

ct.ai methé spparknsst.clab ﬁﬂth‘éﬁnamaﬂ{g&?c&)ﬁﬂﬁesmble reservoir for
PCT/ US2003/ 029759 , What. is clained is:_ 1. A foam

deansaniae tae foppablafigeid withan air prpce abowshe frymehlriligyidy passages
L l\rc}l&hé 't}glél lﬁiul(‘?ﬂldcoﬁﬂﬁﬁﬁQﬁﬂm' Wiblaid At hidlAus 'pg&agés%ﬂacmg the air

space in communication with said second inlet, and with said openings in said

housing.

3. The apparatus of claim 2 the chamber and the housing defining a first path
for communicating a formable liquid from the reservoir to the chamber under a first
pressure, the chamber and the housing defining a second path for communicating air
from the reservoir to the chamber under the first pressure, the chamber and the
housing defining a third path for communicating ambient air into the reservoir under

a second pressure.
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plurality of openings; 5 a chanber, having an inlet
openi ng and an outl et opening, disposed within said

whewsioesggs f or slidi ng novenent between a firstP@EDES1008029759
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in which said chanber seals against and cl oses said
first inlet while opening said second inlet and a

second position in which said chanber opens said

f4.rst Twd fparig Feddis 1agdiertsd theabebndanlst RGizet o proviie
said second inlet, 10 a space between said chanber and
hEwbptRiptedgmREnigatipRsef Abie ainiafqthe repemeis) j ty of

opening in said housing to said opening in said

chanber, said first inlet also being in comrunication

wi th said passage when said first inlet is open;

nat er i Hhe dppasducs oficldimrB, whereththetsecortdaniet ovsidel siativelydarger

area for mx.n formable liquid and air to produce

f %‘%Fa“‘g‘r?dc rﬁ]iasﬁrﬁﬂp%ﬁ ?Pfg therseedd®iy housi ng i n

conmuni cation with said chanber outlet. 2. The
apparatus of claim1 further including a conpressible
reservoir for containing the formable liquid with an
ab.r spaAdeamaldispenseheoripisiedsl e | i qui d, passages pl acing
the liquid in comunication with said first inlet and
passageshapitec, aigpusing aai m r@&@repafoe commupivatmg g &rimahle liquid

wi th.said second inlet,. and with said openings in said
hisaing said o m&ﬁ@é@&“ﬁgm%g’clain12 t he chamber and

the housing defining a first path _for co ni cati.ng ,

f or mabt 815 PRAIUEe for drfphet seidsformehle ligiydfFpan Biedpsaorr, Said first

] a nmb dth
ﬁ%}%@?ﬂnﬁd%ﬁh?’ s#ia cRiR6 SsaIHITl%}lﬁﬁg er and the

ng a second path for-communicating air
fromt [ i g r the:fir
pr essut e0ff Bt S AR AR i REGh o id dek S aperture
t ddfindd paishidfchambearandsaclcHousigganbi ent air into the
reservol r under a second pressure. -12 WD 2004/ 028705

PCT/ USZ 80/ £l Roufled ThshidRRBaN ot Wr iaflug bRhmibiknt air into said
wherein the second inlet is sized to provide

uresdIgeit.uct ed conmuni cation of anbient air into the
reservoir. 5. The apparatus of claim3, wherein the
seconda first etesh scrsé¢rzad a scand medhyscreangesitiobed Withinghe thamber,
of the f#ist path and the second path. 6. A foam

d?%%%h “conpri sing:

7. The foam dispenser of claim 6, wherein said third aperture is substantially

larger than said first or said second aperture.

8. The foam dispenser of claim 6, further comprising packing material having a

plurality of tortuous paths to mix air and foamable liquid.
9. The foam dispenser of claim 6, further comprising a dip tube.

10.  The foam dispenser of claim 6, further comprising a cap.
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a chanber, a housing and a reservoir for comunicating
a formable liquid and air to said chanber and said

whowgiozgyps 10 a first aperture for influx of saPcr/usS2003/029759
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formable liquid fromthe reservoir, said first
aperture defined by said chanber and said housing, a
second aperture for influx of air fromthe reservoir,
said second aperture defined by said chanber and said
housing, a third aperture coupled to said reservoir
or 'nA'rﬁ%ih&H fo?'iﬁ?kﬁi%tat Rt thyBtRiGAlothpribhgf €servoir, a
first nes

screen and a second nesh screen positioned

W t hinti . . | o

i s pendidife FORTRRE winARERAE b athst hoitliGo HARM frs apormre
satlisd sodndigeytureXibtivesrgaid hdsmgsad daidichamber, sadifiast aperture
second aperture. 8. The foam di spenser, of claimg, .

f SpTITHBRICE B fosmaRje Harid TN AdessrioH tosaid er and said second

p. ' %é 9% .1.0f : ] |d cHaRfef-0anabl e
I‘Jilﬂé{éu&l;a}cf'l(E : E#ﬁg%ﬁ&g@%ﬂg%@ gggr?;%(;rﬂ 1')(()stgicdl Grm glf’ further
conpri Si -dieh. 1 I | shenser of
clai m %}ﬂl?%?%lﬁéﬁm@%fégﬂué‘?%& %P@d%gmfgt@@ 2004/ 028705
PCT/ US2003/ 0297 1 A.met hod for, m xing at | east
Do 11 (RS EE AR tergror RGOS Shhbor i ¢hi h- o
housi ng. to a(%irst position to forma first apert

and a Fdenidehanhsr ¥ibe sRbheuspede ReeedPosth g, fin @ third

D e P P Lo ™

sambliesliond aperture comunicating air fromsaid

reservoir to said chanber; mxing said fornable liquid

and air to produce foam dispensing said foamfrom

the chanber; and sliding said chanber within said

hopisi NGhé Method &F 01AEN A SWhéreih thestkp bmnaxih% k4id forhihble liquid and

aperture between said housing and sai d chanber to

r aip fethies porspyises passingmsid fopmable ligwd; andairghyough 2 torfyqus path to
claim1l, wherein the step of mxing said

?Elioﬁg%ife&ﬂ quid and air further conprises passing

said formable liquid and air through a tortuous path

to

13.  The method of claim 11, wherein the step of mixing said formable liquid and
air further comprises passing said formable liquid and air through a first and a

second mesh filters to produce foam.

14.  The method of claim 13, further comprising controlling the foam quality by

adjusting the size of each of said first and said second aperture relative to each other.

15. A foam producing apparatus comprising:
a closure;

a housing disposed within said closure, said housing having an inlet and an

outlet;
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15 produce foam 13. The nethod of claim 11, wherein
the step of mxing said formable liquid and air

w0 eoothes70xonpri ses passing said fornmabl e |i qui BCEOS2083/029759
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through a first and a second nesh filters to produce
foam 20 14. The nethod of claim 13, further

conprising controlling the foamquality by adjusting

t he sizehmibeedizposald widiial sdid hetisiag for sAllitlg Bevefdnt from a first
aperture relative to each other. . 15. A foam producin
apfsiion inavhielnsnid ghamgper seplnagamstq figst nfetradOpaRS ysespd Hiet

o3 o r‘ . . | .
A P B g gD i DB B s B st Fafeol Hpainst
céudrieepndlidggpsed wit hin sai d housing for sliding
novenent froma first position in which said chanber
seal s agadt path brtvdohshid Housthg and sfg elsu vieaaaid dha@tr is in
and a second position in which said chanber opens said
f said first pptionifddseal s against said second inlet; 5 a
first path between said housing and said cl osure when
sai d chserord path and a thizd pathbeteep seiilthoosing amdisad eleeadred when

path.and a third path between said housing and said
cﬁgﬁ%@PgﬂH%H”%?ﬁg%@ﬂgﬂﬂgpnﬁs in the second position.

10 16. A foam di spenser conprising: a reservoir bottle
havi ng col |l apsible walls; a closure coupled to said
reservoir bottle; a housing disposed with said
cl®sur & fogmidispeBies CAYPAEIE NG an inlet and an outlet;
15 a chanber disposed within said housing for sliding
nov enredtestvomnbattis haying qedlgpsiblevalls; whi ch sai d chanber
seals against a first inlet and opens a second inl et
and a selsme cpusled iosaid reseloicholej d chanber opens sai d
first inlet and seals against said second inlet;

a housing disposed with said closure, said housing having an inlet and an

outlet;

a chamber disposed within said housing for sliding movement from a first
position in which said chamber seals against a first inlet and opens a second inlet
and a second position in which said chamber opens said first inlet and seals against

said second inlet;
a first path between said closure and said reservoir bottle when said chamber
is in said first position; and

a second path and a third path between the housing and the chamber when

the chamber is in the second position.

17. A method for mixing air and formable liquid to produce foam, the method

comprising:

sliding a chamber within a housing to a first position to define a first path
and a second path between said housing and said chamber, said first path
communicating a formable liquid to said chamber and said second path

communicating air to said chamber;
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a first path between said closure and said reservoir
bottl e when said chanber 20 is in said first

w@omuneony and a second path and a third path PEr/wWem™N3/029759

t he housing and the chanber when the chanber is in
t he second position. 17. A nmethod for mxing air and
formable liquid to produce foam the nmethod 25

conpr i dixigs sadd fodtinaBleadiqaltcanaelr toipkddude fodmpusi ng to a
first position to define a first path and a second

pat h hglyeene $alidokie behGe3AsmE@ Shahanber, said first
path communrcating a formable liquid to said chanber

and said: ' , , . ey .
chamba R R{EBREE v S ATERAER 10 35 opI0BE0R, sid second
SEusitiohGeaily forst angusaill senehdapath tuad formdhgeethirdgrath to replenish the
di.spensing said fgam fromthe chanber; and sliding

SHY %Pnéﬁlﬁﬁ%éVn% HAS-sai d housing to a second position,
said second position sealing first and said second

path and formng a third path to replenish the 5 air
consuned during mxing. 18. A nethod for mxing air

atfd f o medthesl for ikingto apd doneble ligng ta predwest feam, the method
conprising: communicating said air and said formable
I?éﬁh oma reservoir to a 10 housing; sliding a

chanber within.a reservojr., a first. position to form
o 1 SRSl g i ouRble Spidlm gpgrvon o

fiyygmgl e liquid fromsaid housing; mxXxing said air and
said tormable liquid to formfoam dispensing said

f oam f [ ] . Il Sal :

o SaconR ey FrART W o AR (L AR OoBEh b SIS bRt for
pieseitingrsaisled dandgagifodnéble Huid ftoet saatofiongyi ng a second
inlet, the second inlet replenishing said reservoir

W th afiblignsai@bi and 36d formable liquid to form foam;

dispensing said foam from said chamber; and

sliding said chamber to a second position within said housing, said second
position sealing said first inlet and forming a second inlet, the second inlet

replenishing said reservoir with ambient air.
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