WO 01/ 45798 PCT/ US00/ 34989 5 DI SPENSI NG HEAD FOR A SQUEEZE DI SPENSER FI ELD
OF THE I NVENTION This invention relates to a dispensing head for a

di spenseswou/4sos s pressuri zed by squeezing the sides of PAE/USLO3498Nt ai ner .
More particularly, the invention is directed to a dispensing head in which
air and liquid are mxed to produce a fine spray, and in which there is a
push-pul |l type valve arrangenent for sealing off the dispensed liquid from
the atnosphere when the dispenser is not in use. 15 BACKGROUND OF THE

| NVENTI ON Al t hough squeeze bottle types sprayers have been used for many
years, such sprayers were largely replaced for a long period of tinme by
pressuri zed can dis i S . e, 2 Z ¢ hairtd i spenser which
has come into use a§§§§t§36§¥| %{g@ Fgrﬁ 6‘r g’ggjg#?%eg)lcans E"l(i"sr\ddescri bed in
U.S. Patent Nos. 5,183,186 and 5,318, 205. These patents show a squeeze

bottl e dispenser in which an air passa%ewa& ang 5 product (i.e., fluent
material) passageway neet | i hanmber. I n the device of
that inventien; st hekaReLnNG afatlehe tdnaXidiGidianhey rid@ctothe air flow at
an angle to the flowof liquid, resulting in turbulence in the liquidin
the m xiddgpeakambeihichhils PRERHERIE DA INTQUIRE Up- 4t Phithatel y
Mies |Eofiebipkhe albreAbaddiRiilldn1 g [WHIE SR 1sh PoReLI&dted0oud of
the orifice. The di sagva t(igg of thi's invention is that it requires the
use of disprasivel yeedpdmsivid daldin@and Fgraihe s qihtrd ot IRTCIEHR #i qui d
will |eak qui of .t he di spensar-yinen. the s hotdl @, i, i nveydedya because the
air pathis cgrrpl etelny open to 35 fluid flow Furthernore, in this

ar r angememengenensutfioat sesrliifice Ehdhcheliginenast bahidl i aiketo be in

continu ctywi t hthesldauid.tobeg di spensed. This can result in WO

01/ 4579%@8‘#%%8%/ %’Eg@‘g}%h& ?/illnéé o*‘ tr%e ﬁbi qcﬂil subst ance--a di sadvant ageous

résult which can clog the outlet orifice and prevent proper spraying.
BACKGROUND OF THE INVENTION

Although squeeze bottle types sprayers have been used for
many years, such sprayers were largely replaced for a long
period of time by pressurized can dispensing systems. One

20 squeeze bottle dispenser which has come into use as a
substitute for pressurized cans is described in U.S. Patent
Nos. 5,183,186 and 5,318,205. These patents show a squeeze
bottle dispenser in which an air passageway and a product
(i.e., fluent material) passageway meet in a tapered mixing

25 chamber. In the device of that invention, the tapering of the
mixing chamber direct the air flow at an angle to the flow of
liquid, resulting in turbulence in the liquid in the mixing
chamber. This turbulence breaks the liquid up and intimately
mixes it with the air. As a result, a fine spray is propelled

30 out of the orifice.

The disadvantage of this invention is that it requires
the use of a relatively expensive ball valve for the liquid
outlet, and liquid will leak out of the dispenser when the
bottle is inverted, because the air path is completely open to

35 fluid flow. Furthermore, in this arrangement, the outlet
orifice and the air vent path allow air to be in continuous

contact with the liquid to be dispensed. This can result in



Anot her patent rElating to squeeze bottles is U S. Patent No. 5, 273, 191.
That patent al so describes a squeeze bottle using 5 a tapered m xing
chamber {y@owmdsxisng air and liquid. In that -patent,-vari oBSTASDY/34980
arrangenments-...are shown, including valved gaskets for controlling the

f1 ow of glriyguiyd offo thize 1rigxiidg scbartherce-ard dfigradcemtagddusyy ndrilt owrioth ai r

to the mxing ch |nt the _s ) | t4.00, that

pat ent §ﬁ8m§?8gbl%gge8u%ge\yalo\;é &1Emdit \ﬁﬂ%&ﬁ%gctpgr@pégn% gl os)5eisrp he 1iquid
passage in pnesporse ;iactdrfte rpl’leﬁSLrtcﬁ ton $dpecbzqubdtpassage. UASi Spdeitng
head for. a Ive S sed
inUS N Batgngggpgg catTnt enmlng@Q;ég?gré% ﬁ%‘ﬁ@%%%drlpo?fgﬁego
refser enge. tal;ibxtétatmiéln@veﬁtamg@r efc&queﬂzm@oauke alnals laduiqli d fhowiyet h

and an air flow path en_the bottle is,squee [ tted
t hr oughptaﬁénltvqM?HlpPéwVﬁéYhnﬁnﬂr’b‘?“é%%lﬁ??tiﬁggﬁ?fek} ro’ug‘r%1 deélalq (w% etd

pat h. T@%%fkett\éofEEO&@nBE@u1hﬁgatﬁexrmgwc@anbﬁqum|trxh tirse Idmat@(ztl"fmjkmxent
to an outlet orifice. The air and_liquid m X to forma fi gg)peray The

di sadvarigge et C%Cfﬂfsrq]nlvjé‘rﬁl%?nel S1PHaPt eneé ptLﬂ | T BT SR o CAPEE EpisiYT t e

the OUtH%EOOEhE'§SueeEHrE@@fﬂ@reIjiﬁU@lWﬂ!ﬁﬂttﬁatabhﬂéﬁta$mo®9ab&ma%ed
continuous contact with the liquid to be_di spensed. .25 RY OF THE
| IOENTI @R1ve | eleienb] sBHicof PRENF Y | 6486 Spr Ve délg ay2587¥pensi ng

devi ce fQI SR MHN t@len%e%rseﬁ%]rﬂrg%é;qrﬂcﬂll@rpam as a squeeze bottle,
which ufiltzes a push-pull type valve, wt the pu knobb{ d . on the

sane side as’ @Wﬂ@n%rhﬁﬁée £o30 3 td} SPENFRF t f‘“(élt obit eBHS iRt i on

to providg.2 vaa:lrva%géﬁ’{arpeﬁ i eyet sodde 1ATUl 51 abheanel apbl iicatta drheser .
i nternal passages of the dispenser. In accordance with the |nvent|t31n

spray diNepe 073, 6pPovileEhhana ngRaCBPPrEEBe B CIF [&HPSE end Pnt

cqnt ai ngh,, %%o%ucha aSqRe SHLEEZ £t DAL hlag ahalidings ar myanshty ehdl kauidd.r The
top of the élp tUbe |s connected to a ball-check val ve assenbly havi nag a

bal | whifdlewordithar | IWheestle dpoEbhe of SaSEERAERPE of 1AV 1D (FH
PCT/USOQ&%%%%% the liquid flow path and pressurized air through the air

flow path. These two flows meet in a mixing chamber which is
located adjacent to an outlet orifice. The air and liquid mix
20 to form a fine spray. The disadvantage of this invention is that
the pull knob is located opposite the outlet orifice.
Furthermore, this invention allows air to be in continuous

contact with the liquid to be dispensed.

25 SUMMARY OF THE INVENTION

It is an object of the invention to provide a spray
dispensing device for use with a non-pressurized container, such
as a squeeze bottle, which utilizes a push-pull type valve, with
the pull knob located on the same side as the outlet orifice.

30 It is a further object of the invention to provide a valve
which prevents the infiltration of air into the internal passages
of the dispenser.

In accordance with the invention, a spray dispenser is
provided having a dip tube which can extend into a container,

35 such as a squeeze bottle, holding a quantity of liguid. The top
of the dip tube is connected to a ball-check valve assembly

having a ball which ordinarily rests on top of a conduit of
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restricted dianeter. An air passage in the spray dispenser can connect the
inside of the bottle with a m xing chanber in the dispenser. A separate
product paseBg eads fromthe top of the ball-check to gdfpdopgssshanber
and is directed toward a spray 5 orifice in the mxing chanber. The air '

passage 4131 Arill@nhndiassagewariwhiseRsaice Goneert sipgal) Widpspeseda-ound a
portion of the product passage | eadi ng to the m xjing chanber. Wen the
&

bottl e i®PTRGFdedt ¥neldeseftFRg BPESLGr Wil 130 Ml iDr coMARF At Fihe

m xi ng chafelsand hi QH%ngEetﬁ?o@ﬁ@t?é‘@@sagéolgg@s | £ foth e HOTERS dh@he
bal | check to open and the liquid is directed toward the m xi ng chanber.

Si nul t afeddsignecd rta sa mprévd chebhgh eRE arhuilreated p5§§é§g. AT IRAY eam
of air P4 eﬁqa{d}%i L g HRRBEhe @ole sty eamofgd i 98i dnwheihul

defl ect eoglqby%{egpere waﬁ?%ggg tche me_xi ng chanber. Thi sgcausesn15 .arlll ar

at om zatpamEsagfeviahe Whiqh d sas@ngenitdd cegriay distogss laa®ud cugier ke of
orifice. N thehoft IS el all drops down
back Onttﬁ%ﬁéﬁggﬁﬁaﬁ%{%gﬁg&%ﬁi&%% ﬂé)ieaﬂrr}get er t%fg%géﬁgppi ng product in
the di p tubeWhErushe Heoprbeluts siieebedp0thet Zened tilpat e egispreuialidid a

hi gh | evel e_the:;ljiquid I | i | @, dy,.f t nexd
squeeze\{l yc,flogfa%%naggilsﬁj\c/v(g;%rge tnﬁ\é%ngg C{Pllatfr{%%vﬁ%lﬁ g?gl{lggr?{?y&g%cdﬁ% prieo'r to
spraayi nfhes letiminatec:esThéhpr dohukiclpaskade i speor msdd i the vaiweidhiich is
housed i} 23 DOGY. 2L 1he SPLavdi aResel. . The walne iy, adyantagequs! y
be formed as A push-pul I val ve ch opéns ‘and croses the air an product
passageviays.ed ntlhrclhgsedhposatnohanf aile wasvegebot hThhe stpregductfamd i r

passageway are conpletely .closed to t i nsi e t
Pher eby talaming Pt R ePPRE (s 360) fsi e bt RE oEEEa0E bl o
The cl osiafg eaffecdbfbyt heagpasshgeviays of hehef nieingdubesbpot entlihdls drapseg of

(1511 0L BER0Ut LD LD iz, Dokt Lor R Lo BT Lol stutag gl Lo
| ocat ed e o35 ftike .sane side as the outlet orifice. Consuners are
particularly fam|tar wih valves that, opgrate Ln;gyeh a mangen f ragpuch
down back onto the conduit of restricted diameter thereby
trapping product in the dip tube. Thus, the product will be
20 retained in the dip tube at a high level, above the liquid level
in the bottle, ready for the next squeeze cycle. In this way,
the lag time which ordinarily occurs prior to spraying is
eliminated.
The product passage is formed in a valve which is housed in
25 a body of the spray dispenser. The valve may advantageously be
formed as a push-pull valve which opens and closes the air and
product passageways. In a closed position of the valve, both the
product and air passageway are completely closed to the inside
of the squeeze bottle, thereby preventing air from entering the
30 inside of the squeeze bottle. The closing off of the passageways
therefore reduces potential drying of the liquid product in the
squeeze bottle.
It is a further advantage of the push-pull valve of the
present invention that it may be operated by a knob located on
35 the same side as the outlet orifice. Consumers are particularly
familiar with wvalves that operate in such a manner from such

product dispensers as liquid dish detergent bottles.
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product dispensers as liquid dish detergent bottles. - 3 WD 01/45798

PCTI USOQO' 34989 It is further object of this invention to provide an

i mpr ovedwe@psmas connection for fastening the spray housi RGTAUS00/398eck of a
bottle. In accordance with this object, the spray housing is provided with
a flexible skirt;phirghrextrendsibnto an Trarnuliavegtoone tom pheviictt | en The
annul ar groove exerts a radial - -force on the flexible skirt, -whi CQ

provi desMRAAVERORRRPI GBKIREESEHER TG tiie B Dr-tonirtdY gpotsing to
Advant agegushy ot Bi Hidiws tihe sdddddamld wiatbepdewfect hitinerspateri al ,
yet still provide sufficient |ocking power. 10 Since the skirt.wall _can be
made ofhpﬁﬁhﬁérlﬁa?éPVaﬁ?dtHétﬁeékfgéﬁlBéenﬁthEcVﬁ?SH GFERPPEr §BFC an

tokeranggs,and Lheoseray fIUsig1LanTslidhnbEa ydsk euesrtishe peakal
wi thout requiring excessive force to push the di spenmt_epou%n??%er t he
a

neck.- Thertar gar theolfdeaidds #1Higw + B 158t RV E DR ‘i §ng

prOdUCtFﬁQe@fB aphs warkdwhdeonfutt-hennore, because the skirt is conbined
Wi t hin e annular groove, the bottle / spray dispenser conbination is

nore tanper Advpntageousant rtddist ipnavwdeshgnskirar PRl di &% iWedCaRd

%aﬁg} yi,%em@m_ p‘ﬁ’iolvlidl%]? AH¥aI8nn it 01 4 Meseg Skblvked in

advant a £t
t he artgﬁig%ef:hgn%&ze't ailed description of the disclosed invention. BRIEF

DESCRI Pt GheOF HEHES IDRAWWNGS. Riap He imade o bskbireref opaleyialy ofhehaeck
push- pullSRLAY NG8Ge ru28q I LR ALY dIR MAloR: A thil LyrapenoRashyl on.
Fig. 2 Irsa cross-sectronal view of”the push-pull spray head, illustrating
t he val ¢eni stalflubey roluwoded posn itdre BN W tBoRES He@ros5sngeBKFEREAR VS ew
through Line AA i iQ. 1, ..f t ve. Fi 4A1 4B and 4G shoys a
al t er natPY&°pal p(%ﬁgc%hvealdvl%.peﬂ%.ef X%Jusﬁsngg c?’reornt_ vi ew, Fig. 4Bis geé de
yiemg amdlEtgncéﬁ bﬁlawtdeEEEbWibﬁﬁ 7o V@)®E¢K5798_F@HlQE@OPBQQBQtlppg. 5
32 CrB %h%%cud%T%wf’éWV°£u9t§8£ﬁgr89uﬁbegu§8t%h@'Ekirt is combined
within the annular groove, the Dbottle / spray dispenser
combination is more tamper resistant than traditional designs.
Further objectives and advantages of the subject invention
will be apparent to those skilled in the art from the detailed

20 description of the disclosed invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view of the push-pull spray head,

25 illustrating the valve in a fully open position.

Fig. 2 is a cross-sectional view of the push-pull spray head,

illustrating the valve in a fully closed position.

30 Fig. 3 is a cross-sectional view through line AA in Fig. 1, of

the valve.

Fig. 4R, 4B and 4C show an alternative ball check valve. Fig. 4A
is a front view, Fig. 4B is a side view, and Fig. 4C is a top

35 view.



means. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS 5 As shown in Fig. 1,
the spray dispensing systemof the present invention includes a squeezable

bottle 1yW@®aikdgd!y shown) holding a quantity of |iquid gicoydeiadshuent
material. Squeezable bottle can be made from any suitable resilient

pl astic teci al. kno jn . A spray di | [ 1 hg or
sprayer ]Bg%y %f?illsslé a%pét%dé%%%ﬁanloﬁ%ég%l g%&%%b}%ﬁgi&%%@’;ﬁgg?ﬁ%ﬁg in
any manmeean&nown to those skilled in the art. The spray di spensing device
housing 17 includes a dip tube 3 which is sized so that its bottom open
end is disposed near the bottom of the bottle when 15 the spray di spensing
device i s nount edOETAITED MESCRIPTHEN t O PREFORRED pEMBORBIMENES8ei ves a
restricted conduih 6 of a_ball hecg?valve 7. Restricted conduit 6

conmuni cat es Wt FRO¥Pp ¥UbB19-sdrastd SPFAW fHRFIY BhsSYERFBudh: The
inner dpasBERt Ahvieestiorct edctoadsi ta 6sysesmabler Hdtl ¢ ha dipaetesldf 20
ball 8 of ballcheck valve 7 so that ail 8.8rdinari2¥ ﬁ%ts a%og restiicted
condui t BROWREnPBAPENE As JURHitY i t+GR19 RE BRI He ke VRl YRt9T1al -

cl osed sgghbatabhe BoP BNE Lf bdi Raidberéhnishy 8us@aslesedsiThenitnpeastic

di aneter of the_remai nder of ballcheck valve 7 is larger than the dianeter
of ball Baterizhi snquy bal Fhesastis free to nove upward in response to
upygrd moveneat sphafl Widpddsithe dépitebaotain _er@rbaéﬁﬁr?@k babge 17 TBe
top of ballcheck valve 7 receives a coaxially disposed eed tube 9 which
al | ows fafaphed par Lgy@csn tahlied aftoenar B8EKi et 2 &oiddia 16 1PoRBYdmIBRGE 10.

Feed tubgnQuhasoapnhbopetdi ampt e 3Rnhirgh i SmHHF dhgpedbengdi aapies of
ball 8 so as to limt the novenent of ball 8 in an upward direction, The

end of fleedsim®el’o ingdudfs a épi dSRF &i FEGRPerent FAFRY SPadedrt adbal
slots 100t +t&hobSed08n 4! hewdtiggofsre%ﬁ ddaw afe fddtibrt hy pughe babt ehecknyal ve
7 to the feed tube 9 when the ball 8 noves upmardlg in response 35 to the
uphar d nevenspranfdispersimhedersee, 1peBguntpd onj shepBsittiéned a sl

di stance upwafg. f£gm gﬁa'ﬁ §9pt habebal B dised ree d o MDVEPMGREuT O gPen

bal | check valve 7. -
of a ballcheck valve 7. Restricted conduit 6 communicates with

dip tube 3 so as to allow fluid to pass through. The inner
diameter of restricted conduit 6 is smaller than the diameter of

20 ball 8 of ballcheck valve 7 so that ball 8 ordinarily sits atop
restricted conduit 6. When ball 8 is in this position, the
ballcheck valve 7 is closed so that the top end of dip tube 3 is
also closed. The inner diameter of the remainder of ballcheck
valve 7 is larger than the diameter of ball 8. In this way ball

25 8 is free to move upward in response to upward movement of fluid
in the dip tube to open ballcheck valve 7.

The top of ballcheck valve 7 receives a coaxially disposed
feed tube 9 which allows for the passage of fluid from restricted
conduit 6 toward valve 10. Feed tube 9 has an inner diameter

30 which is smaller than the diameter of ball 8 so as to limit the
movement of ball 8 in an upward direction. The end of feed tube
9 includes a series of circumferentially spaced radial slots 100.
Slots 100 allow the free flow of fluid through ballcheck valve
7 to the feed tube 9 when the ball 8 moves upwardly in response
35 to the upward movement of fluid. Therefore, feed tube 9 1is
positioned a small distance upward from ball 8 so that ball 8 is

free to move upward to open ballcheck valve 7.
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WO 01/ 45798 PCT/ US00/ 34989 Figs. 4A and 4B show an alternative
construction of the ball check valve. In this construction, the inner

di amet er wof oitdxe9g feed tube 9" is substantially the same agci®ohssoed nder of
bal | check valve 7'. A bar 29 is fornmed across the top of feed 5 tube 9

Bal | 8 is thepef Ong éﬁ&ezlé Q TRV §r UDYRS n s 05 RS berubal behsek neabye 17" |
but the novenent is Iimted. Because the dianeter of the feed tube is

| arger thaakt WeldicametEr BhipaFPngtruptadiet thgy FIMSW fEeeRstpasP It fEebal | .
Returni pg o Hi b O %lugel Lekt %10l canst cHebi ons feed tabesidde® by an

extensi on of a valve wal | 11 of houSi ng 17. Feed tube 9 of valve wall 11
can conbehilcheekwivieh ve p7r 'odudt Brassiyewaytapnedi earasgathe Torwhén fegdve 10

| Sl N ag,ppeR pOSiEgn.g « ajhveth\@'éfoﬂel el 89 REOY] QEQawdt QoaeF@w @l fice
13 "whi ch "conmuni cat es an annular air passagewa . ustrated in
Fig. 1,.bbhéch&cinmalare a? ¥ pia@isag@wommegtdéﬁﬂemmedhe Bpaausbettheen

e ene i aflesll 69 BAUSENE22,000, L e AU A NBE AR 2h SR A A b

concent Fiéarly “drsposed” ar oun he product passagemay'lZ
whi ch | padslut:dl tnla@' dilows virele lyapsagesheb biad lan  axi al horizontal direction.

Val ve 10 |§ gl i dabl yt‘gefl‘lé:/?& ﬂ%# r%é"\%\(/lé&%#ﬁ} %fbect vcagdiv vald s +1}.and

18 of spra en ef “hou I S construc romtwo pleces,
Spoay n@zztlseaﬁleamcénsalolrﬁefhausriaageZWalSpliayon‘fohplusﬁﬁg i1g .séeededube S

preferably u n connection, in i housji n z| 21
el udee 585 B AAnone 20 Eehtil srlena By Tt 0t BI85 8" 8
the sl wdehval velt@ 10 wien openieng Odisethi am cﬁbmdodsmetxrbma v 1 v lwedtll on

€ or B PO 005,18, 1120108 SR 92 8 2 ST LECR, R oy
t aper edwp@ht bansni9l anda 20 prmafsmbaa‘wgye 1a .CoRs. 1A11p9trabedointﬂ*ueg prigditie
passeaeuey {2, ads S Mg, oherber agl.un s suerallychorbeonial cue
IS concepti odl Isyidd spasEdareurthd hﬂlqooa";ina)p mcfzzhe Pt oducthpassageway 12
whi ch BEOkE%Q%rE%a S nhﬁgggsgganggéu% igha qghh%ﬁﬂgakﬁgl ?Ftlproduct
passageway 12 which leads to the air swirl passages 15 in an
axial horizontal direction. Valve 10 is slidably received in the
20 cavity between valve walls 11 and 18 of spray dispenser housing
17.
Valve 10 is constructed from two pieces, spray nozzle 21 and
slide housing 22. Spray nozzle 21 is secured, preferably using
a snap connection, in slide housing 22. Spray nozzle 21 includes
25 a pull knob 26 which is grasped by the user to push and pull the
slide wvalve 10 in the opening direction O and the closing
direction C.
Tapered portions 19 and 20 of spray nozzle 21 define a
cavity therebetween which shall be referred to as a mixing
30 chamber 15. The tapered portions 19 and 20 may define a cone.
A portion of the product passageway 12 leads to mixing chamber
15 in a generally horizontal direction. As 1illustrated in
FIGS. 1 and 2, the annular air passageway 14 is concentrically
disposed around the portion of the product passageway 12 which
35 leads to the mixing chamber 15 in a horizontal direction.

Tapered portions 19 and 20 terminate before meeting to define

spray orifice 16 of mixing chamber 15.
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Tapered portions 19 and 20 terminate before nmeeting to define spray

orifice 16 of m xing chanber 15. - 6 WD 01/45798 PCT/ US00/ 34989 The neck
5 of thewmtit4sessl has an annul ar | edge 41, and cooper at es PATtUS0O/A98ANNuUI ar
rim28 on the spray dispenser housing 17 to secure housing 17 to bottle 1

when the housj pg ks kPressednOnbetkhe neck of ahokhhelhr Theddwusi nganey be
sealed to the 5 bottle by either a pl ug seal 30 or a gasket arrangenent 31,
as knowporerahesevikh |l armuleg & 24| PRt iSRaY %tlﬁge(‘}a?ﬁrngi? petd

mount edlﬁothhéeéﬁk%! BohBihhe17MepNgbLshewn iMAehi @hebholBifibgisSpretbedspray
housi ng 17 has a irst annular rim32 with a first |ocking edge,  37. The
bottl e ©0t83thes redteckt 3uotthe Aeck W BCYELBAd™EMnd%rS '?:I'ﬁ“gStW {hea

segond | ocking,|edge,36. JThe fd rsdail onkidg Ledgexd? eeepagakest Wit hatshe
second Ioockl ng &egge %g téolg)?élgt‘enathe spray hgusi ng onto @t he bottle.a There
i s an aknolar tgr tbeee38katl lelde 1@oAmectddn bet ween the neck 5 and the

bottle 1. Th [ - t SpL. QUSI NGt @RAS hieNt@ tithies igr aoNe.
There is a gg‘%zgk%ﬁ\}%&?‘&ée%%% %g%yhénljﬁ?l ?1) and the rim ofe t he necklglto

pr _o?/! demanselstaownalihy Fifl.uisd t ighfigealb.- »Alther sREave Y Us iHud 's&aS fay be
utilized.to, form.the f.l ui 1.ght ] o nt tbegspray hawsi pgen & he
bottle, %ﬂﬁgtsﬁfgylﬁgusrilﬁg %%lg%prazgéle%s%v%ﬁ@%heg nec% of t'he 2? bqtt'?:I eeF The
skiort 393elnast iscaldak fiexesTho métlowiaheaf sespndappBlaprr FA32 5% ¥ifds over

t he second annuyl ar .rim 35 After f.i.r.gt I e e ond
annul ar Slef:ﬁn%t #8 RSt it &%tg;(/e Btgf' ttﬁg%s kfilrr{&f c}?)c@g{lsi nt%\é%??%o?go \éﬁ)rr?ul ar trs'i%fn
back towart the secknd Twekfigstedgr Hetondasoeki Pl etgesy 4y in onto

positioned together 25 and prevent_th p fr bej e e -
Addi t i oﬁ§|e|§o, AR S o R ek TRV theor ggée%e?ﬁneacntdmtnhe
shape obetiRengroeveecdX foladsi tthe édgesl cofl + h&hskiskizitn 39 ade the mredXe

(RS 30CHAY BRCREET Ao MR ST Bria T Houd NG 1T 4 o eatisi ng
22 is slihdablozsalmengrd scHeongin udf nabe axéskbeoweenvade cenpldtsélapn topenl v
pOSItIO%l&ﬁk@hi%&tag%aﬁ.COEB%%&%E%f¥é¥¥H% plug seal may be utilized to
form the fluid tight seal. To mount the spray housing on the
bottle, the spray housing 17 is pressed over the neck of the
20 bottle. The skirt 39 elastically flexes to allow the first
annular rim 32 to pass over the second annular rim 35. After the
first annular passes over the second annular rim, the elasticity
of the skirt forces the second annular rim back toward the neck.
The first and second locking edges are then positioned together
25 and prevent the cap from being removed. Additionally, the
flexible skirt 39 extends into the groove 33, and the shape of
the groove 33 holds the edges of the skirt in place to provide

more holding power.

Returning to Fig. 1, slide housing 22 is housed within the
30 cavity between valve walls 11 and 18 of housing 17. Slide
housing 22 is slidable along its longitudinal axis between a
completely open position (Fig. 1) and a completely closed
position (Fig. 2). In the completely closed position, the
product passageway 12 is not aligned with the feed tube 9, and
35 air passageway 14 is not aligned with the alr orifice 13. As
illustrated in FIG 2, in the completely closed position slide

housing 22 completely seals off feed tube 2 and air orifice 13.
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position (Fig. 2) . In the conpletely closed position, the product
passageway 12 is not aligned with the feed tube 9, and 35 air passageway 14
is not alicgnedresith the air orifice 13. As illustrated i RCFIUSO®3498N t he
conpletely closed position slide housing 22 conpletely seals off feed tube

9 and air orifjge ddising 22 WQ Q1A4R18 yPETNUSEE 349R9n Bkide Woldsnyl 22 is
slideably removed within valve walls 11 _and 18 of . hou§l7n 17t'r Air{dé n%}gé% on
housi ngadd t8strfaiteigied Ldwar P aRdPodtwatd Hveneht ~df the sti'de housi ng.

Sli de hg&ﬁépﬁ axﬁ? d SuRy SHaM RO tihen s24 deShetspant.i 08l 2dei soustegral |y
5 nolded wth the s e housing 22 via radial ribs 25 X\,hich.c ga]tfefll
passage?2 f brchide s 0af FERMOPOREEPTsI34de RS P ENP™ He® rhdi Al "7 Bs 5. As

shown in_Fl ) | alg Le prefes ablon At ridA56 angkk tpeateéow for
a $esi|?%g?é?i@%tﬁﬁgﬁ%é?Jﬁgi?éég%ﬁg 12 passes throuygh ste Qortio .24. 10
End wal pa@Fagéshbosi rg rid sfb@apbéﬁwﬁ-@nféééﬂ@eWﬁ%%ratr? n h%4.ra$ha$

¢l osed B2 Etggn’ sicde,vwall 27 @nd pd ug-seall B0 bsorpl gtel yreeakablif ptoduct
passage é 127" The operation of the spray dispensing device of the

i nventi and&s arselde vid fnld avquieez @ rewstild efit] £ ifow BECERFIFaPREG2FFWaY5!?
describing the_path of _flui i by Upon squeezing the bottle 1 the
pressurgagﬁgﬁdggfﬂggﬁoF% e gﬁg?gggeg4drging fluid 2 up dip tube 3, Fluid

i sof orced t hEndghalkstT ich bousemduilf bsadERpiehds 15491 FHRar BOSFEPhe
top of ndui t 6 thereby .opening. ball valve 7. jfhe flyhd dsat hep free
to flo |8nto #Beaatﬁl%gsédt oﬁéﬂ}ggﬁgﬁbro S%{( Vﬁassagewa? lz.éFrgm passageway
12 the tbuplestlieanekd oiflfj pcbddcitnassiagieng ycRadnber 15 in a hori zontal

direction toward the ray orifj : f H GSf 1tand 2
that the pro Ectoﬁﬁggggg%yoﬁZ %%?mu 1 e(sav%\n t%stslﬁggnm%(eiqﬁmg chanber 15 at
a | ocat igpenhich ks dieectlyh opposidere w tdpraayidrli ficge be25XPPan "sGudezi ng
the bottle the.increase_| e a. for ai.r he o buird 1kevel
i At he %FFFébf‘HPoggﬁ B#Q g%l f?@égl%k(?n loIf't hﬁ%z)ﬁnglqgggg\églga_gev?ay 14. It
can be seepctpoéssthe thsiaacehabboht hesindeeasesalediny THel&i% o dfeach

the m )élug% %hanPlelgl 5'15i Sfclrec':sésd ttqiarno gr}le rcgssctreir?:cceed'\’@o%m% b&.d pushes
ball 8 upward off the top of conduit 6 thereby opening ballcheck
valve 7. The fluid is then free to flow into feed tube 9 toward

20 product passageway 12. From passageway 12 the fluid stream is
injected into mixing chamber 15 in a horizontal direction toward
the spray orifice 16. It can be seen from FIGS. 1 and 2 that the
product passageway 12 communicates with the mixing chamber 15 at
a location which is directly opposite the spray orifice.

25 Upon squeezing the bottle the increase in pressure also
forces air above the fluid level in the bottle through air
orifice 13 into the annular passageway 14. It can be seen that
the distance which must be traveled by the air to reach the
mixing chamber 15 is less than the distance which must be

30 traveled by the ligquid so that liquid does not reach the mixing
chamber before the air. 1In this way, it is made certain that the
fluid is mixed with air before emanating from orifice 16.

The annular air passageway 14 leads to the mixing chamber
in a horizontal direction and communicates with the mixing

35 chamber 15 at a location which is directly opposite the tapered
or conical section 19, 20 of the mixing chamber. Tapered

portions 19, 20 direct the annular air stream from passageway 14
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30 traveled by the liquid so that |iquid does not reach the m xing chanber
before the air. In this way, it is made certain that the fluid is m xed

wi th ai rwbafiasm@senanating fromorifice 16. The annul ar ai PCPHS&&Ge8%yY 14

| eads to the m xing chanber in a horizontal direction and conmuni cates

Wi th t hatmittagac35e chagber ta5tht adndoatli dromiiabtds sireeml pLfogperiitce t he
t apered .or conical secti 19, 20 of. the_ m xiLphg e er i ons
19, 20 dFPBCPATRE LR e rT%‘{sf’ea%l?r%%%gégaagg\ggmlﬁf gqg c&%voe%%e??gs
PCT/ USO@h34988p ahgthe weitt etasgleteo theeceentohl liguiidonttal astpednt ofin

liquid from passage 12. Thus,.the anpul ar,, stream.qf .air r and
i qui ngegrﬁﬁ&ﬁ‘q‘ttﬁe &@%t?%ﬁ%o‘?f#hﬁ? dTgf arTB%i %?almﬁg 6%0)%11%19{%9%%?,[ Te
\?vﬁ'%aﬁ grcbwfqaelz@m&&aiﬁm&desrmu@hemm i Wﬁlrxdhllaﬁll%a_lﬁmﬂlb/ulnlen{&s
ic reaks it up and intimte mxes it _with.the_air, e.r t
that a —fiitné”st&%ﬂ“p‘?fsalprrﬁpem%dre L otS or et cd énﬁlmsgﬁagxﬁlsbiptrg%;élcllér%ul ar
and symugir b¢abrsphiay 1eaitefn dheraits hheideaphet snéxdymimdt @ cyhmastrd cal
particle size distribution. 10 Wen pressure is released on .t.he caontainer
d’s’ﬁﬁb%tﬁseg&

it retuPddtedn phersingithsl tRIhat TGS HratwP s 1he 1 2°¢

cont ai ngf; sttipughhorifice 16. The drawing of air through orifice 16 cleans
the orifice and the m xi ng chanber 15 after each sgllueezg c¥cl e t@er.ec%v]
i A bi ting cl&§gl REeSEUTRelsrFeleasedinis e FOPta4RTg 157 FEREUF -3 the

i nventi QR jigs RAr t kEHbar |y adyaptageousi 4 nikhedease iofoa WheCaous tariotict
where clogging is nost frequentl encountered, The %el ease of q?r ssure
al so catde® oriiddice £6-drbpe ineed fdbe BT ARPRRCHET HSC bRt ISR dr op

t her eby (¢].0sjng the 1.0p R0 RIx 18§t EhshedrcoBdUirt e6. cblchwiddudee cappreid at ed
that the closing of the conduit 6 by ball 8 will trap_ liquid in feed tube

|
3. Thushedighivhg itHHe ety sHessHEa Cydl dhsy SAUdti G4 | Brea®y he e A Yery
hixgh | evel,indhe dhp {4pen S04 hat Ela_%%ichil_ré%l\ﬁ\ﬁ bhivahtagepuceihef s exspay i s

emtted. Inthis way the present 25 invention achieves nearly_ inst antlaneous
sprayi n@fwi tthoutig¢rupeedrodvet a Yressur F284948fAt ailfer MOSt “frequently

encountered.

The release of pressure also causes the liquid to drop down

feed tube 9 which helps ball 8 to drop thereby closing the top

20 of restricted conduit 6. It will be appreciated that the closing
of the conduit 6 by ball 8 will trap liquid in feed tube 3.
Thus, during the next squeeze cycle product will already be at
a very high level in the dip tube so that less time will
transpire before spay 1s emitted. In this way the present

25 invention achieves nearly instantaneous spraying without the need
for a pressurized container.

In the foregoing specification, the invention has been
described with reference to specific exemplary embodiments
thereof. It will, however, be evident that various modifications

30 and changes may be made thereunto without departing from the
broader spirit and scope of the invention as set forth in the
appended claims. The specification and drawings are accordingly
to be regarded in an illustrative rather than a restrictive
sense.

35



In the foregoing specification, the invention has been described with
reference to specific exenplary enbodinents thereof. It wll, however, be

evi dent Ghshaadg ous nodi fications 30 and changes may be pedadoheiogsnt o
wi t hout departing fromthe broader spirit and scope of the invention as

set forth in the appended claggg. Thggsggcaf&gation and drawi ngs are
accordingly to be regarded i i father than a restrictive
sense. 35 - 9 WD 01/45798 PCT/ US00/ 34989 What Is Clainmed Is: 1. A squeeze
bottl e sprayer which is actuated upon squeezing the bottle tqg faor i quid
Up & di B-tubb EAHCEAEL BEUGGUITEIEE <Py’ (T UG A" Shr 45Oy PAPGe
conpri si-fg: patsqgueezaklbe botitil g iGONIRI N dip at ok usmed oémi t qai dignddabdr
above the liquid, a dip tube extending into said volune of liquid; a
sprayer SB68y HBFPHPRg2aSPaRVeCrédeftacF@™PReéred, having a val ve, a tapered

section defipi BguaeBhkiBgehaTRecodtientiny 4 heolaneret sequianahei agr
tapered in a direction toward a spray orifice which is defined through the
val ve aBbaveefhEnaldupsint of the tapered section; the valve defining a

li quid Passagewgyth%r eLRLAHgR (CORReCtsNg tie ilied druhg qiitdy the mixing
chanber in an open position of the valve, at |east a portion of the liquid
passageway bei Agraivepobedyi dedidirscei ¥ lVewareF e Cclsp iP5 i ce and

havi ng ﬁabgﬁg' tudy gk, axizs ?ALBQP@& SRIQUGR S@éﬂir_lpl%tboﬁnﬁﬁﬂl?abﬂaﬁﬂ@%&y
orifice, the“val ve ana the liquid passageway being sel ectively slidable

al ong sahdreéngi thei haberasi setol an doYEd fHig 1§ G infe AR FHE niteag d

charher ot Sgrd) GPIAPELSAT L0 N dhiud Wimo.an A paSSAOEN ormune
ai r paspagemayo Cormect tageran i peekior; ofthche VBIEl ed%gh%ilai Ry géiqall@ol unme
of alr Wtlabhe, M HLAd ADBIRE! caﬂﬂefc@?mgi £pRASSRICHRY GITRURLGALLRArhe
g “chanber at a [ocation directly opposite to the tapered section
chamber in an open position of the valve, at least a portion of
the liquid passageway being disposed in a direction toward the
spray orifice and having a longitudinal axis aligned through said
portion and said spray orifice, the wvalve and the liquid
passageway being selectively slidable along said longitudinal
axis to a closed position wherein the mixing chamber 1is
disconnected from the dip tube;
an air passageway, concentrically disposed around said
portion of the liquid passageway, the air passageway connecting
an interior of the bottle containing said volume of air with the
mixing chamber and the air passageway communicating the mixing
chamber at a location directly opposite to the tapered section
of the sprayer body; wherein the mixing chamber is disconnected
from the interior of the bottle in a closed portion of the valve
whereby upon actuation of the squeeze bottle sprayer a
stream of air from the air passageway will be deflected by the
tapered section of the sprayer body to converge and impinge upon

a core stream of liquid from the liquid passageway in the mixing

chamber to atomize the stream of liquid.

2. The squeeze bottle sprayer of claim 1, wherein a pull knob

is located on the same side of the valve as the spray orifice.
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of the sprayer body; wherein the m xing chanber is disconnected fromthe
interior of the bottle in a closed portion of the val ve whereby upon

act uat i owood1/45798 squeeze bottle sprayer a stream of air PCOHASOMBEA r
passageway wil| be deflected by the tapered section of the sprayer body to
conver ge. andrlieEqupee apdrmt bl & ors astare & 6 akmghi dWPEERLENERE| YR 15

passageway . n_the. n xi to atom ze the streamof liquid. 2. The
squeezecqo%ﬁ ueCtsepC% g/%e(éﬁlgg‘fw%hé?%g%'V\herei n a pull knob 1is located on the

same side of the valve as the spray orifice. - 10 WO 01/45798
PCT/ USOP/ 34 %a%¥¥iggf§%%%%ﬁ% 98E§b8$ﬁgéégfﬁiﬁ% & &1k 1WheRekBihhenyval ve
om : e

is construc WO pieces. squeeze bottle sprayer according to
cl ai m Ipotthes ehas t henebbt whehhasrataévkng thima ared dilit ngPFaysanePrdhel s

sprayer body i adapted .t o. cQop t i {h. g | B i o, t he
sprayer2¢Ho f‘c& tcﬁé’%ﬁ'&at ee.ng.% g‘h% geq%\ée}érgleﬁ(ggftltrftet%sg? 535?‘ gié%osr%i@%%gflo

cl ai m 4poahet®ithe tihetboetl e forms an annul ar groove at the connection of
the neck and the bottle; and wherein the sprayer body has a flexible skirt
whi ch extends into the annul ar groove. 6. The squeeze bottle sprayer

accor difg torigd asdndefarbbetlecoppaystngcaobdihgcheckluatvd, i whelreild
comuni cation with the di

tubhe and the lLiquid pa , i e

bal | - chietk Rl T fdt IBid s §7ORY Sary t%h eggf‘%%g?\g% %?feﬁ ‘P%&Ei gher
than ashevele obddieyi dnidnwhbeebat the spoaveactiodat ihers of fibkeiboatakhet. 7.
A di spensing head for a squeeze boitle sprayer conprising: a sprayer
housi ng"RIEH AR abty ther@PRU aft R 8RVEir orifice and a |iquid
orifice being defined through said housing; a valve contained within the
cavity, the valve defining an air passageway, | i qui d passage m Xi ng
chanber - andTah S&Hﬁ?é@(ﬁQ?W%%,SPE%Y§5r§f%éfé%Q§tﬁﬁnﬁggﬁpﬂg%r%XEFﬁ%ﬁ a
| ongi t udifat; axh§ dekvaerrariopanveoshtf D @rdranel osed qosiittihonhet dep
| i qui d passageway conmunicating with the q%xing? %Ra”Q?ﬁjﬁn G&Qg %g géd
orificetiet RBdopdte pbsA¥iSnP6F SEHEVSHr ay "ozt eF1E P34-7€

retains liquid in the dip tube at a level which is higher than

a level of liquid in the bottle upon activation of the container.

7. A dispensing head for a squeeze bottle sprayer comprising:
a sprayer housing defining a cavity therein, with an air
orifice and a liquid orifice being defined through said housing;
a valve contained within the cavity, the valve defining an
air passageway, a liquid passageway, a mixing chamber, and an
outlet orifice, the spray nozzle being slidable along a
longitudinal axis between an open position and a closed position;
the liquid passageway communicating with the mixing
chamber and the liquid orifice in the open position of the spray
nozzle;
the air passageway communicating with the mixing
chamber and the air orifice in the open position of the spray
nozzle; and
wherein the mixing chamber is out of communication with
the liquid orifice and the air orifice when the spray nozzle 1is

in the closed position.

8. The dispensing head of claim 7, further comprising a pull
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the air passageway conmunicating with the mxing chanber and the air
orifice in the open position of the spray nozzle; and wherein the m xing
chanmber w® aus79sf conmmunication with the liquid orifice BEUUSHE34E8Y
orifice when the spray nozzle is in the closed position. 8. The_djsgensing
head of kebhi lodatédreherthecmmd siige @fpthe valye as\GiA/sprwg oritice.

PCT/ US00/ 34989 knob | ocated on the sane side of the valve as the spray
orifice. 9. The dispensing head of claim8, further conprising nmeans for
retai niag | i gueddispeheidppheadecit chaivyvdl GRFERST sCATPREFLNEhARARS| eve
of liquid in cont ai ner on_d thyvati of+t t.a .1 40 idher
dispens%ﬂﬁ ﬁ%gﬁlgﬁggrg?ﬂﬁygogglgﬁ%1g¥§mgg§%i%ttﬂghﬁgggéﬁé$§é‘retai%ing

li qui d tRahhe depelubé iSgaibalib- eheokbednes. upon THeR i sHehs?hoe heblde
accordin %o.clain18, wherein the ball-check valve has a feed tube, which
has subggﬁ f+8FFy the same diameter throughout, and further conprising; a
retaining rib positioned in the liquid orifice. 12. A bottle with a spray
di spenser co i ousiqg

rising:. a.spray_h i lexj bl e LEL i rim
on" [ ho TPt oxPBPeIRPFR S B R Bt T T b o a1 sk Be  Frron the
neck, ampanpekafiniggooyeufidrirdthe the habtl ésat bhéljgheckowadfvet.-he neck
and the bottle; wherein the first locking rimand second | ocking rim
cooperate to fasten the spray housing to the bottle, and the flexible

skirt a@@.th@hénHQ%?én@ﬁQ@Vﬁe@aOaebatdihq poovildém &ddivhieordn [theki ng

force. 13. The bottle according_to.claim7, wherein t e_4 ped

so t hat bpd 1pFbgcdedsd Woadiat 13 1 hHGdr G- Sfcgh&ﬁ%tﬁfsf%€§§§§% %i}$¥.§ﬂg12
same diameter throughout, and further comprising;

a retaining rib positioned in the liquid orifice.

12. A bottle with a spray dispenser comprising:

a spray housing with a flexible skirt, a locking rim on the

flexible skirt; and

a bottle with a neck, a locking rim on the neck, an annular

groove formed in the bottle at the junction of the neck and the

bottle;
wherein the first locking rim and second locking rim

cooperate to fasten the spray housing to the bottle, and the

flexible skirt and the annular groove cooperate to provide

additional locking force.

13. The bottle according to claim 7, wherein the groove 1is

shaped so that it provides a radially inward force on the

flexible skirt.
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