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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 sgueeze
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 cf 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 liguid
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
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di sadvant ageous result which can clog the outlet orifice and prevent
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I nternal passages of the dispenser. In accaordance with the invention, a

dr ay dispRipcEPn; sa squeeze bottle has a liquid flow path and an air
flow path. When the bottle is squeezed, liquid is transmitted
through 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 oppesite the outlet orifice.
Furthermore, this invention allows air to be 1in continuous

contact with the liquid to be dispensed.

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 liquid. 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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provi ded having a dip tube which can extend into a container, Zt@? @(ﬁ a
squeeze bottle, holding a quantity of liquid. The top of the di p 2
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the dip tube. Thus, the product will be 20 retal
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spraying is elimnated. The product pass
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pray is expelled through
the orifice.

As the pressure in the bottle is relieved, the ball drops
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 ligquid level
in the bottle, ready for the next squeeze cycle. 1In this way,
the 1lag 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 liguid 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 ocutlet 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 and air passageway are conpletely closed to the inside zngﬂhRN
squeeze bottle, thereby preventing air fromentering the 30 insi"de of the
squeeze WODtH¥98 The cl osing off of the passageways ther ePET&S08/34P8Rs
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may be operated by a knob | ocated on 35 _the sane side as the outl et
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on con®ENS ort O A Rt HFIR UL yCORRT ST AP P ows the skirt wall to be made of

thi nner mat exdwintaiowssiy) phovi de lsubf itienskiotkivaglpawerbe 1848 mde the
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DESCRI BTI/GY G S DAW RS PG EiE & h oy o008 oadt] orel o evep oL om =
AGsh- pplllargpr ayothkdwljde. Furthermore, because the skirt is combined
within the annular groove, the bottle / 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,

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. 4A, 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.



illustrating the valve in a fully open position. Fig. 2 is a ;
cross-sectional view of the push-pull spray head, illustrating tﬁg7y%wa

in a full woollosess position. 30 Fig. 3 is a cross-sectional yj h
line AAin Fig. 1, of the valve. Fig. 4A, 4B and 4C shOM/a%biﬁ¥%&%§F$ve

bal | chegk gualye; s FLg _ f t view, EFig. 4Bis a side view, and
Pig. 4C ieh top " 33 srSEs st o 68 6F) o 7O PO OIBORIAIEY i
is a cro8&adiseti onal view of a spray housing retaining neans. DETAI LED

DESCRI PTI ON OF PREFERRED EMBODI MENTS 5 As shown in Fig. 1, the spray
di spensi ng system of the present invention includes a squeezable bottle 1

(partially shownbERaTdEDgDE TION ObF | PRIEERRE D OEMBHDT MG Mat eri al
Squgezable bottle can be made fromany suitable resriirent p c nmaterial
kno@®n in the &t .S $Pr HA Ui spendiliyy dpvive dioummeing syrsyetr body hk7
is adappeéskathei mpunt 8Ok e 310N, e HEGK the L jn anpy nanner

known to those skilled in the art . Th% s%?g%e ?gg%hg?%éF%gvﬁge‘Fﬁ55§@&&y17
i ncl udesSHOWPp D@BE1RAMTE ciuaBt st yedfsol tdratdi bs olidietront DpeAteRtiticyial .

di sposedshgakztReeboLt o) ttle when 15 the ray di_spensing device
i s nnunteg on?theebottﬁg% %%%Hﬁ%gegﬁﬁ%ginhﬁﬁytﬁﬂé §bigcﬁé§é§1§”ﬁé§ﬂﬁﬁéﬂ§d
conduit Bateriglpknpwhedk whlevert.. Restricted conduit 6 comrunicates wth

dipgtube 3 sopa | bow fluid t ass through. The inner dianeter_ of
restricted cd%d%??%gﬂégﬁp T?%?gtﬁg 156 PR @r OFf SRF DUEF Hosky bk | ékeck

val ve 7 3dephetd balle Baordiataré |atepts rai@p 5 Ak beted «£qndy by -mX‘Hﬁﬁr
the . ballcheck valve 7 is closed so that the

ball 8 ig.in this, position, .
top end %?6g?pp§u5§°§ei§%léﬁ§€ AR FhE- i hRér saravetHrspens hegr dewi ader
of bal | dheekingallVe ihdludes gar diipnchbe & ampier 9t hall.§ Jh dhis yey

bal | bottom open end is disposed near the bottom of the bottle when
15 the spray dispensing device is mounted on the bottle.

The top end of dip tube 3 receives a restricted conduit 6
of a ballcheck valve 7. Restricted conduit & 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. 1In 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 is
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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25 8 is free to nove upward in response to upward novenent of fluid in the
dip tube to open ballcheck valve 7. The top of ballcheck valve 7 reZ:%iMAéqma

coaxi al lywodhapaged feed tube 9 which allows for the passaﬁ‘?ﬂ%o@e& i, d from
restricted conduit 6 toward valve 10. Feed tube 9 has an 1hner diareter 30

which is s -t e, i I 0_as liom_t the venent
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flow of . f] ui hr oygh bal | check val 7,10 the feed tybe 9 when the ball 8
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feed tuhel Bchisck poailviconed, a srwdt 2pstangernprand rbsemdial It sof thasgbal |

8145 free to move upward to qpen ballcheck valve 7. 2 7 MAY 2004 WO
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7' . A bhrammeter ¢bHrhee Aepdstubfel $obabget elan thbedirmeBar|oB bakl 8,

t her ef %I%&ﬁggsrﬁ?yg@%(ga;{&@%%nggg%techhtéﬂ%alp@I | check valve 7', but

t he- Movenent | C e dianeter of the feed tube is |arger
than the &edmgremdpftdoafig 8,1, prrooducitmpialyc i wvo f reeel 9t past 1 dhef dadi | tube

urnig to Fig. . 1. for simplicity of ,constr i on .fee u 0 i s an
3% oneimabiem Sspdnsadh BB bELLE iS00 Al h ket Ay Vand e 12 51
can comurnvghte wiatll a prosuctopmssdgewey With va thiaduatveakdashemwalye 10
is in an .qQpen ition. Valve wall 11 is also provided with an air orjfice
13 whi &1 A RAE 60 WHTh R Vind@ A APr SPacRSRAIRSLaIen A Y4 HVR (RN i n
Fig. 1112 hesl8labnymaivadéd passrognails disi tefd ned anithe chars Refveen
the body of slide housing 22 and the sprax nozzle 21 so that it is
copcenﬂ%%ﬂ’&%%cﬁh’f RRTF AR POrkA -onhsf 11 haspFadget 1nphsgagewdyna 2
whi ch leaff 40 dhe PalssB¥dlaypassagssab¥inkdans dtal sPerbzeRtdle s nagd i on.

Valve 10 is slidably received in the
body of slidé housing 22 and the spray nozzle 21 so that it is
concentrically disposed around the portion of the product
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
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 illustrated 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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20 cavity between valve walls 11 and 18 of spray di spenser housi nge]lﬁ 0
Val ve 10 j s constructed fromtwo pieces, spray nozzle 21 and sli éL%q ’hg
22. Spraywﬁ)o‘?ﬁ"lségsﬂ is secured, preferably using a snap copOoeaiso@suogé N

slide housing 22. Spray nozzle 21 includes a pull knob 26 which is grasped
by the user tDhpuskcand pufl thie bedldide vah¥e 19 idhdhEa PPERING d(jlr’ecgi.lgn 0
and the closin directiqn C. Tapered portions 19 and 20 of spray nozzle 21
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chanber 1'b.tJheetaperegudohli ans 19 rand 120 1M, Jefine 1 foNs fspﬁ‘?{é'é%do“
t he product passageway 12 | éads to m xi ng chanber 15 1n a génerally
hori zontHMt Qi FBEt NGeX A&t i PPtsteatled | FheFheSsingamb 2, beheeardmd aro athe

passagewsyt dfle i 5 CQRERBLT Leal;l ' d_arqu t partion of the product
passageway 12 whi ch' 35 Fead?lt%/g t%easlg%s((?n%?c%aﬁgesrk@ Sa%%aélgr%?‘?ri%n?%i as
di rect i gioWTaperbdcperskdnd et iand H20 amrvi nate before neeting to define

spray orific } X] chanber 15. -.6 2 7 Y .,100 01/ 45798

PCTI USOQY 3492%}%%;1%?6%29& tt‘!%ﬁ"e BE MY PHIOUH Shiidt 809 et ke, Tankhe
cooper atesnmk X hshéren aimuFag . r Bm 28noFighe Sspr anedispsery hausi ngg 17 £8s a
secure l.hg o _bottle.l n the housing is pressed_ onto the neck of
bottl e 2}%‘%}% %%gu%#ﬁﬁ el g’g é"\gg:l?bc? tgnf?ﬂé ]50%6%‘{“9 e?B8¢eeirt/ner Bl ket shbal
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Al ternative be_nounted to the _bottle in the manner shown in

I he ca ) )
Fig. 5. Sler‘Fcn‘:'?/%.f%&??‘ﬁe{g%?‘ay%ous?ﬁ@ {#r54s leckiingsl eglarul B sdonSaesh a
first | eckimgtedgecddd TheMiotd hedyd 33 lﬂésfﬁsﬂgﬁktl%é'sﬂ_r{iy %ﬂ?@c to

Isecond %L‘}%gl ar rim35 with a second |ocking | edge 36. i g
edge 3SR ELBs  iNET ] héSséPorrhwbks ngrPedge 386 ao thst et tsprmy
housi ngb@itfwken the neck 5 and the bottle 1. The skirt 39 of the spray
i5 housing extends into this groove. There is a gasket 40 between
the housing and the rim of the neck to provide a substantially
fluid tight seal. Alternatively a 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 2, and
35 alr passageway 14 is not aligned with the air orifice 13. As
illustrated in FIG 2, in the completely closed position slide

housing 22 completely seals off feed tube 9 and air orifice 13.
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the bottle. There is an annular groove 38 at the connection betweph MAEN04
neck 5 and the bottle 1. The skirt 39 of the spray 15 housing extends into
this grcwg@ms'ﬁbgfre is a gasket 40 between the housing angctiissoisigef the
neck to provide a substantially fluid tight seal. Alternatively a plug
seal may be or Lt hes SLub gyt gt vegaki cEOnnDdNb et ha13Rr ay
housi ng on fgﬁadebétgtgﬁaggt%ue sprayl(?uoum ng 17 Ys présseg over the neck of

t he 20ahdt tl8%.offhboskiintg 307 el adt icit | 8/3f paxdwuolng | oW FESET25Rs ARRul ar
rim32.to p ss quer t he ;secon n | he shipst nanayhar
passes 'QVEF 5835 argnﬁéﬁagegg %aﬁgée agchﬁgtﬂglggn% he skirt forcgs t he
second 2anr1wcaﬁ;drelsmab&al@m omar dithe2Aeck SteFhedritrisin addl seconteboekitivg

d th t d,t th d
oo o th PASRaFhy =1 HTERIH & 2B T3 O SHAE Tal 67URE GESBIS s,

and t heashapesoffo:t hei Ar eeve 133 heltdsedrhes bilgesholistieg skid t tha prlaalaalto
provide nore holding power Returning to Fi.g. &#& %J)de hou SIE %l oused
Wit hi nTike 230 cRS tSh PR weRnE VG vér waPAd ad1 . ot FfholsF grf Ysfitde
housi ng 22l §n?|léd99| £18bQNEoFt s 6591 § ubt nal ¢ axi srbehveepas sagesrhena y
open position and a conpletely closed position (Fig. 2) . In the
conpl etelsyes| @@erd:qg@s@ﬁ@n PpaHeiolpréluct passageway 12 is not aligned with
yhe feed 1ubgPyxa00,35% Al i PaRagera, bt D't oAl bdRAd sttt B rdlilon

or|f|ce 13 usfrated In H G In the conpletely closed p03|t|on
slide 2Mousi g 28 conpied ebpssdalon,of $ifleedialibe 29 aptidaipleg| feeal 150

2 7 NMAY 2004 01/ 457 U using 22 is slideably
r emove PRI als\?@%\ﬁsﬁfg}ll ég(%é?)%%gg?ﬁﬁ%u 519 17. A rim 23 on housing 17
--strains tinee | pyard rdmwmch outfwartuermspnem dﬁsphesslnlgde dieouisieng.o fS| itde

housi n 22 i.ncludes a ste port Qn 24 I 8, qte Ly, 5
mol ded TRVERTERE &5 Héeﬁioﬂénhg 259UF§2F o ggﬁ%gwﬁzgﬁ crg)gte A by
15 describing the path of fluid and air. Upon squeezing the bottle

1 the pressure inside the bottle increases urging fluid 2 up dip
tube 3. Fluid is forced through restricted conduit 6 and 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.

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 liquid so that liguid does not reach the mixing
chamber before the air. In 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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paséages for air to flow between slide housing and the radial ribs 25. As
shown in FIG 3, radial ribs 25 are preferably at a 450 angle tol AMAGIE or
a resili &M O¥4Y98 product passageway 12 passes through stercparsobens@d. 10
End wall 27 of housing 17 is adapted to receive stemportion 24. In a

cl osed psi EPBnacyitge angllle 27 atlde pregtsed 150 i nompd Bt ekyeasalo O Fi g oduct
passageway,m 2, dhe, operat bon he .spray di spensjng_device_of the

i nventi on %sz'%%e.d g\ngt ﬁpaﬁgqueg%éltsbotttﬁfee %\Inlrll‘llf%éwsjﬁﬁgag?ppgi fed fyPrvsrges
descri biaTgit ﬁlgllpgatgeagf U{leui dfendcaire. yppaaﬁlgrtﬁ_eénggutiﬂg_ bot Ed gpgaéhlﬂleq ir']d
pressur e_increases ur g uid 2 up dip tube 3. ui

i's forcgjdtl({&ﬁir oﬁtgiu ?%s&r]?ctsgaaé’oﬁgdi 1& g]lnéc] pu?ﬁ%sllﬁﬁﬁﬁ B Suwate ofed the
top of comduidesal her ebybopentagshathcheekksvakvep? anihg i d 5, thep. £ ree
to flow.nto, fee%étube 9 toward 20.product passageway 12. From passageway
12 the Uittt i LT i nfBEt E8SPAto 16 EhE ch ABTaH A Shariorent béd
directi aut @fapg i ftike $Brayi oK idier1bs 4 tc £an, il ey} .3 L.8nd 2
that the roduct passageway 12 com‘run?c_at?es Wth the mxi ngé:%%a et 1% at
a | ocat iRfF WAL WRET &fin Y Iopp6Esist @ Hd idpray yomieftirde: a Uparr tsiqrieezd inge t he
bottl e thiesdiahfass,in pressure also forces air above the fluid level in
the bottle through air orifice 13 into the annul ar passageway 14. It can
bdY%een t hat Wheie Rdiestsadse ishreheassd be thavedretabyet het afgtionseash the

m Xxi ng 154 ess_ t di st ance ich nmust _be 30 travel ed by
the Ii qg)ir}grgslg{atlhatsh?f)%u?% dggg e%gg L e%‘fl: the MFeRg 1ehAndere bEPGte Y
ai r. | nthrionghapriifii des lfadeTicerdmawitdpad £ tdier thirdiubH & o paack Wid b 1@idns

ool ore BIRNLNG LoIETLLL S g TR SRR 91 2, passageney L Leacs Lo

m xi ng t3erefantienils mng dleeatiran ohiohe i orof1e6t | yrepposkt e -the apg) ed

iPoct ERECMRALPar CH YT BLHT R POy L B AR5 LT 45T e case
of a viscous product where clogging is 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 1level in the dip tube so that less time will
transpire before spay is 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.
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2 7 MAY 2004 PCTIUSOQ 34989 at the acute angle to the central horizontal
streamof liquid from passageway 12. Thus, the annul ar stream of fﬁr
converges and inpinges upon the core streamof liquid at a p0|ng AY 2004
proximty to the spray orifice 16. The liquid is subjected to 5

consi derabl e turbul ence which breaks it up and intimately mxes it with
the. -air., The result. is that a fine spray is propelled out of orifice
16 which exhibits a circular and synmetrical spray pattern wherein the
droplets exhibit a symetrical particle size distribution. 10 Wen
pressure is released on the container it returns to its original shape as
external air is drawn into the cWhatdsfdaimedibs:ough orifice 16. The draw ng
of air through orifice 16 cleans the orifice and the m xi ng chanber 15
after each squeeze cycle thereby inhibiting clogging of the orifice. This
self-cleaning 15 feature of the invention is particularly advantageous in
the case of a viscous product where clogging is nost frequently
encountered. The rel ease of pressure also causes the liquid to drop down

feed tube 9w Gl | bal| 8 to . drop thereby.closing the to 20 of
restri gtpeé d1¥9g§ﬂg@§a&’ﬁr aaqu?ezB%og% ‘%&F%‘EO&PT SHE ¢ hegcl 0Si ngpof t he
conduit 6 by spalér lﬁ)d&ddg'deﬁhﬂigeﬂda‘my @heké?n Fedad Hip% ﬁc alﬁ_cmjﬁ?m?'#lr ce %?g ?3)&‘

squeeze cycl e product wll already be at a very eve
so t hafle Fl'@éiéh@%SWIHOUSmgéh%bfbuSmgf@ftbmeieﬁ'mayg alslugmzﬂi ed. In this way the

present 25 [ a nearl nst ant aneous, spr.ayi ng wi t hout the
need for ahgsr‘{@gsal?@%e g §1er’f§?{lty’ ‘fai\ée BF¥ J07He! dsfeing arcair pasmageie,

i nvent & iguidgaisfageway deBking Be@mia fixingfcBLAR&E |
enbodlgents therect - it will howg\;lgrc i eﬁcﬁgﬁ?ﬁﬁt}%ﬁgﬁ?&féﬁﬁé%mg

modi f | Exablsdonge léwalteqiiaﬁlgeéss 'mytﬁel amamen phetieuanda viosdtbpdsitbapssid i ng from
t he KinJRk nve as set forth in the
appeng[ g ar e [ e@?@&%& | on M‘F‘f&—é “are accordingly
the plug seal configured to seal the stem of the liquid passageway and the stem
configured to seal the liquid orifice when the valve is in the closed position;
the liquid passageway communicating with the mixing chamber and the liquid
orifice in the open position of the valve [spray nozzle];
the air passageway communicating with the mixing chamber and the air orifice in

the open position of the valve [spray nozzle]; and

wherein the mixing chamber is out of communication with the liquid orifice and

the air orifice when the valve is in the closed position.

2. The dispensing head of claim 1, further comprising a pull knob located on the same side of

the valve as the spray orifice.

3. The dispensing head of claim 2, further comprising means for retaining liquid in the dip
tube at a level which is higher than a level of liquid in a container upon deactivation of the

container.

4. The dispensing head according to claim 2, wherein the means for retaining liquid in the dip

tube is a ball-check valve.
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to be regarded in an illustrative rather than a restrictive sense. 35 2 7
MAY 2004 What |Is Claimed I's: 1. A dispensing head for a squeeze boy Iy 7004
sprayer conprising: a sprayer housing defining a cavity therein, wth an
air orifice and a liquid orifice being defined through said housing, the
housing further defining a plug seal; a valve contained within the cavity,
the valve [spray nozzle] defining an air passageway, a |iquid passageway
defining a stem a m xing chanber, and an outlet orifice, the valve being
sl i dabl g ahpngsRntinptkidisicoalingwi daibehyedrranti@pen position and a cl osed
position, said  |ongitudi nal axis_ being gener?l lé al i gnedtwi tgji‘t Qean(aut | et
orifi caallicheclpvalye bamd facd naheguhiekbassubsiantialyehe sane SrRMERE ROYERY S s agevay
and the, stem configured to seal the liquid orifice when the valve is in
the cl SURRETSOBINISH®: the |iquid passageway communicating with the m xing

chanber and J figydihdYitfhosfiontd GRihe Rqblaerien position of the val ve [spray
nozzl e]; the air passageway conmunicating with the m xi ng chanber and the

air orifice in the open position of the valve [spray nozzle]; and wherein
the m xi ng chanber is out of. .conmmunication wfth-: Ladind oL b6 wndiip t he
air ori i cbsqyrere peEesRIAYE Y“E‘CEFF %Cﬁ‘@? ‘H’SS’QdSqB%gs}fr[é}%F\bb@g té}ﬁe dli]gpler?gi ngp
head of | d2hit 2N I8 b8éNWsapehifickRemphisingt ed on the sane side of
t he valtl\}%%{sﬂrﬂ%aé ug&;%grsﬁf%m. é& T‘%epdi spensi ng. head of clajm?2 , further
conpri si ng reapsefadie batiacontagingianalemg of Hpeidapp airaheve the 1§%%vel which is
hi gher than a_| evel of |iquid i.@ 3 cont ingad', upon deactivation of the

cont ai ner. 4 dipHBbGFEFRHEE HYP FRAYCHEES d%WG t o clai m 2, wherein the neans

for retaini Lo ab Rating aGiuy sehllg dpsayer bady defhemka vabe esceptioleZheeivay
2004 5. Thenaglsﬁsr%gérj:sbigng ﬁe}aga?}:%or di ng tpg claim4, wherein th

_ ) t g ba%l I -bcq]eck
val ve Hasim 4 edde tatbperahisaion defining & raipringaheybenbersimtheansrst sFeUoR s tighout

6. A sdmeseRRRre a4 G e e ot e to
force lﬂoqlh’ti §f tHPtapeftidRection; the valve defining a liquid passageway therethrough connecting the
dip tube with the mixing chamber in an open position of the valve, the liquid passageway
defining a stem, 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 valve and the liquid passageway being selectively slidable along said longitudinal
axis to a closed position wherein the mixing chamber is 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 position of the valve; and
a pull knob located on the same side of the valve as the spray orifice,
whereby the plug seal is configured to seal the stem of the liquid passageway and the
stem is configured to seal the dip tube when the valve is in the closed position; and
whereby upon actuation of the squeeze bottle sprayer when the valve is in the open

position, 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.
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tube and emt a liquid-air spray through a spray orifice, conprising a
squeezabl e bottle containing a volune of liquid and air above the FZbﬂMﬁﬂm4
a dip tube extending into said volume of liquid; a sprayer body having a
pl ug seal, the sprayer body defining a valve receptacle therein, having a
val ve, _a tapered section defining a m xing chanber therein, the tapered
section being tapered in a direction toward a spray orifice which is
defined through the valve at a terminal point of the tapered section; the
val ve defining a |iquid passageway therethrough connecting the dip tube
with the m xing chanber in an open position of the valve, the liquid

passag defini.ng.a stem at.le or:t | - gyl way
bei ng dir sPUs¥HFF %Pq%‘? gga)fqrgﬁcqr%%?cgglaﬁ%g E%#Ha%gcgrﬁlp#xggggggg Cﬂ%w ng aﬁ

| ongi tﬂ'ﬁig %ahmmiéaﬁ_%h'vaﬂﬁqletdm QU8 bn § Bledi R fdsedgenag, Wiireinshe ball-cleeck falve, t he
val ve and the 1 quid passageway being selectively slidable along said

| ongi treciimaliquidxi tietddp tubelabs drelpakich ionghirdhai mlevpleoftigridig thhheibepess

di sconnected fromthe dip tube; an air passageway, concentrically disposed
ar ounoP%‘éf?‘éorbef‘g’FéﬂmB%‘nef-he li qui d passageway, the air passageway
connecting an interior of the bottle containing said volune of air with the
m xi ng chanber and the air passageway comruni cating the m xi ng chanber at a
| ocat i dh A dfnect byttleppesiet which it heuatepepedsquesingiie dbttietie feiee dguid Wedyp
wherei n the m xi ng chapber i‘is}' d]iésconne(;%ed fromthe interior of the bottle
in a cubeaed podlialieRd-air sPrY tHreR 2 SERY CH N6t MRS ocat ed on the sane side

of the valvg %?L?e]pﬁ%lﬁe ﬁ?ﬁl@%olgtﬁinfiﬂgc@volmgro?hguffd%d RiruBoSertk ligaidzonfigured to
0 el

seal the ste qui d passageway and the stemis configured to seal
t he di p tubadighembe txiendiap weo isadivalunkeeofdlquekd position; and whereby upon

tuati f th . bot t| wh h is._]
DS ti on. o SERRT ALY TRV ImBAIDE 1D Y bt CROLOG A ¥ FerkErdydphOR BRER e
t aper e}@av?@%cé VR of tabhied sERfoRYRIiniAG DmixiheCahadegResit] thamaperge stqdion baingor e

streamo iquid fromthe |iquid passagewa in the m xi ng chanber, aio
at oni zteperhé i a divastiaaf tomiarl @ spray aritice whighys gafped throygiuthe yabve 2ba fipin

SPray el i ding 1,0 chal WS LRGE $hlfedvRahieth 6ah¥&ink he
fluid %odﬁlnﬁﬁ{l% 5%]3?8351 S\/evl8 uﬁn,t eevaé%&%g)ng aﬁ‘@jlt ﬁe Ftl% qu% Jgs $§Lgéglway, vvhgr ein
t he badib-tetherith G Mexing ehanbes il armjopea positihef diepval b ehediquad passadevialii ch i s
hi gher than a level of liquid 'g ﬁhe bottl e upon gctiv tiog.aaitq8wmd
cont ai $fdminga sigms gilsasie e & 18p lavérpamg%‘ﬁ? | SRR RIED TUp o Stieezing t he
bot t | et Q0GB lafihdyilP adofliRdidalREs ANhe@Rhibugh bdi@bioaiand sgidaprayhr ough a
spray oriti e, conprising: a squeezable bottle containjng a vol unge. of
| i qui doréfitt, thiervatizoars thh&ghidqussgeway bripe saitssivelyrtidablpglonasaddangitdabine of
1 qui dﬁxis to a closed position wherein the mixing chamber is disconnected from the dip tube, said
valve being constructed from two pieces;

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 position of the valve; and

a pull knob located on the same side of the valve as the spray orifice,

whereby the plug seal is configured to seal the stem of the liquid passageway and the
stem is configured to seal the dip tube when the valve is in the closed position; and

whereby upon actuation of the squeeze bottle sprayer when the valve is in the open

position, a stream of air from the air passageway will be deflected by the tapered section of the
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a sprayer body having a plug seal, the sprayer body defining a valve
receptacle therein, having a valve, a tapered section defining a ni%ﬂNHZWA
chanber therein, the tapered section being tapered in a direction toward a
spray orifice which is defined through the valve at a term nal point of

t he tapered section; the valve defining a |liquid passageway therethrough
connecting the dip tube with the m xing chanber in an open position of the
val ve, the liquid passageway defining a stem at |east a portion of the

i quid passageway being disposed in a direction toward . the spra (i.fice
and hasprangerézoﬂbrrpgmnmrgﬁaandawwga|upglhé&%ﬁrﬁn@@i}ir??%la}lﬁ%?%1?39hq”é‘£83%%ﬁ%§32pr ay
orifice,,the valve and the liqguid y being selectively slidable

al ong @5#8”P6W§f%ﬂﬁ$ﬁ%yjm%QFéﬂﬁﬁﬂgggﬁgzggﬁgosition wherein the mxing
chanber is disconnected fromthe dip tube, said valve being constructed
fromtwo pieces; an air passageway, concentrically di sposed arou%d sq}d
porti orp.oh sgheezeibyttieispayss g actuatad upet S%@g@a@ﬁ\wﬁ Adece diaydar @ dp
interior of the bottl e, cont 'ning said v ume. rmﬁhr with the mxing

chanbetibgAad £mat RPeuifAUSRIAYBIPU8E ArEY CAT IS e Bki ng chanber at a

location  di,recll ¥, PRBARIbtalfing NeoluAReITEuRESI i ubobe tHediqupd, alyssottrody ;
wher ei n thelar% X1 %b]c%anber I's édi sconnectgld fromthe interior of the bottle
in a chodsgapedi tithra refaitiigerival ve; and a pul | knob | ocated on the sane side

of the valve asu%ge spray .orifice, wh d_the plug seal is configured to

ay ereh
seal the st@SRfLERFY ﬁﬁ@ﬂ@°ﬁ§@§?8gﬂ%§{%$ the stemis configured to sea
the dip t ub? Sp%g@r Eghg, WAtnEes pI8g kéhl lhe spibpsasdpasfidihga vabedeceptzeleabyrempon
squ

actuation o eze bottl e sprayer when the valve is i

in the en
posi t i bayinga shlveamrtapkred sectianolefiving aamixipgelpmpentipre. the @@eﬁgst%@f‘g’gméy t he

t apered sect.ion.of .the 2 VAY 2004 Vi if@d nge
upon aUEBEE 18 ALERIGE I OPFY GEE e e A
chambepo i oplleHiffed SR tish, (Ranaloé défiring aliqfid phssgeenzietrdiroigh emnestag thii ch
is actuated upon squeezing the bottle to_forcg | i qui.d f@.ﬁ digim$ube and
em t adlpitghe withithe spxiag chambiidh 23 OBHY RAFIHFY ¢f e Val¥s A PP §25588 ¥ eezabl e
bottl e ,containin V. . e[ E i %€ disBesddiifdidkectidnaotraid | e
havi ngd%l Hﬁ@%ﬁls\k/ﬁl ’haqléea(rg!e%]g?ﬂ?{llak{rhlglinli;qqgal%?%@teﬁggggx erfgi sng ]i nt o’c_gai dovol une
of |i qtliekpray epficysnd Hoihg dlavginglicel pkisgligea thraugh ssig patem Bddyidayni ng a
val ve receptacle therein, .having a yalve . I i & i a
m xi ngCBharRs valxe prd ﬁ‘,eq{%‘ RASREr ey §818€is%lﬁab‘éﬂ?ﬁ%d%?‘&;“g‘g&'ﬁ ?Hnlggélltl E]g%ti on
t ove dagis 305 :0d irDBéiﬁsn W&t ihs ndghi REsbéTie ugborineeted Sowethatdimtuberthe nal
point o e tape

ed section; the valve defining afllquidﬁgassaﬁ%ﬂﬁgl
t her et hpraygtbadyrhesm adagtedrie coapiepate Wb the tetpiping M 10 fAFCE REHREP 1 FP%4° Sfen
posi ti ﬁn f the valve, the |iquid passageway defining a stern, at |east a
portio OB t he | i qui d passageway being disposed in a direction toward
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
discommected from the interior of the bottle in a closed position of the valve

whereby the plug seal is configured to seal the stem of the liquid passageway and the
stem is configured to seal the dip tube when the valve is in the closed position; and

whereby upon actuation of the squeeze bottle sprayer when the valve is in the open
position, 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.
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- wher ei

the spray orifice and having a longitudinal axis aligned through said
portion and said spray orifice, the valve and the Iiquid passageway; My ngy
selectively slidable along said longitudinal axis to a closed position
wherein the m xi ng chanber is disconnected fromthe dip tube, the sprayer
body bei ng adapted to cooperate with the retaining rimto fasten the
sprayer body to the bottle; an air passageway, concentrically disposed
around said portion of the liquid passageway, the air passageway
connecting an interior of the bottle containing said volune of air with the
m xi ng chanber and the air passageway comruni cating the m xi ng chanber at a
| ocat i ir | ] i: SR, dy;

18, el ent o BB Ao B e P e Yot 11
in a clpsed e ddnpectidh dfftise Nakwad dheb@ily; dntievietaig tisesrayes bodynhasguledble o
seal the stemof the |iquid passageway and the stemis confj ured,Eo sea
the di pkirubbichestendhintetieaanpler B0y psard eulr pewive isbipeddpgro geirhipon
actuati.on of . the squeeze, bottl e sprayer when the valve is in the open
positidﬁwmgf???é%ﬂﬁ%ﬁﬁﬁgpsﬁp%n1the air passageway will be deflected by the
tapered section of the sprayer body to converge and inpinge upon a core
streamof liquid fromthe liquid passageway in the mxing chamber to
at om zé 1t hebsttlevath ofpray dispehsepcomnpemg2004 10. The squeeze bottle sprayer

according to claim9, wherei.n the bottle for.ns _an _annukar he
connection ot SAFREIGHSIE "’é\’ﬁhatﬂﬁéltbgeowll%ea, ﬁﬁhlﬁ’c ergl R7 eehgélrﬂg%?e\gged%}#as a
fleXibM%ugﬁéhﬁ&u&@éQﬂhﬁ&&gﬁg$ahﬁfﬁuﬁhe annul ar groove, said annular groove
shaped to provide a radially inward force on the flexible skirt. 11. A

bottle with abatle aythdi nepleressacordlpskingirisg on thegisekyarmyumias grogvehornyd 18 ihe)| e
skirt, .a firsf lockin Lmaqn_t | exi ble skirt, the spray housing
inclquWﬁiﬁP$?ﬁﬁﬁ %i§@£%3F§%?“Q§%%3 bttle with a neck, a second |ocking
rimon the nggdteinaie BANWCRINgTiNQUE ticset®ill Jobkihpeim badpetate at fastae thespetyi on of
the neck and the bottle; wherein the first |ocking rimand the second

| ocki ndiousimg e Siechoi and theaiaxaile slg a8 thg 2wl &roRy tCGOPHACHBPIAIE and t he

flexibg% ﬁhﬁé}kﬁgﬁ %&%cannular groove cooperate to provide additional
| ocki ng Porce, eFern 't he annul ar groove is shaped so that it provides a
radi al | y i nwahdeifahe enmitarto@ovefik eheipetl eo et ittprovides a radially inward force on the

flexible skirt.
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