WD 01/ 68455 PCT/ US01/07929 -1 5 METHOD OF USI NG A DI SPENSI NG HEAD FOR A
SQUEEZE, Rl ER RELATED APPLI CATI ONS Thi s application
continﬁg%yﬁﬁggg-part of Application No. 09/470, 892, fi|%5ﬁ8§&£ﬁﬁ§ 22,
1999. 10 FIELD OF THE I NVENTION This invention relates to a dispensing head
for a dispenser which is pressurized by squeezing the sides of the
container. Mre particularly, the invention is directed to a 15 di spensing
head in which air and liquid are nmxed to produce a fine spray, and in
which there is a push-pull type valve arrangenent for sealing off the
di spensed liquid fromthe atnosphere when the dispenser is not in use. 20
BACKGROUND OF THE | NVENTI ON Al t hough squeeze bottle type sprayers have been
used for many years, such sprayers were largely replaced for a | ong
period of time by pressurized can dispensing systens. One squeeze bottle
8li SpenseMETHOR hOhaBSTWEEA | DISPESSINS HERD BORSAI BQUEEREr DOSPENSERzed 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) pagsagawry arveirdarmNsgpered nm xing chanber. In
t he device of that_invention, the tapering of the 30 m xing_chanber direct
the air fl&hi&t2BRLlaRGFéCPolEhe FPBRABRALEPHULE, PRESUE AFPLA CRGAM ence in
the Iigui doyB7bhgom XENGeqCchaPBRberThbS tYbbul ence breaks the Iiquid up and
intimately mxes it with the air. As a result, a fine spray is propelled
18ut of the orifice. 35 The disadvantage of this invention is that it
requires the use of a reldiEi¥elofF SReIIMETHN val ve for the liquid
outlet, and liquid will |éak out of the dispenser when the SUBSTI TUTE
SHEET ( RULEh28) iM=011684551RCEFLUSO A0A9RPensing head for a

dispenser which is pressurized by sgqueezing the sides of the

container. More particularly, the invention is directed to a
15 dispensing head in which air and liquid are mixed to produce a

fine spray, and in which there is a push-pull type valve

arrangement for sealing off the dispensed liquid from the

atmosphere when the dispenser is not in use.

20 BACKGROUND OF THE INVENTION

Although squeeze bottle type sprayers have been used for
many years, such sprayers were largely replaced for a long
period of time by pressurized can dispensing systems. One
squeeze bottle dispenser which has come into use as a

25 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
chamber. 1In the device of that invention, the tapering of the

30 mixing chamber direct the air flow at an angle to the flow of
liguid, 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
out of the orifice.

35 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
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bottle is inverted, because the air path is conpletely open to fluid flow

Furt her %@768@} this arrangenent, the outlet orifice angdigefbiozyent path
allow air to be in continuous contact with the liquid to be 3i spensed.

This can result in 5 drying of the |iquid substance--a di sadvant ageous
result which can clog the outl et or_i2f_i ce and prevent proper spraying.

Anot her patent relating to squeeze bottles is U S. Patent No. 5,273, 191.
That patent al so_d ribe eeze hottle in 1 xi ng chanber
f or m%?}c%geailrs éﬁlggl%i%c?&’diel%na%}%éaf\tzhel@lpéat%anﬁ 1ngrc|: oéfé\}%%dn%%%#rg%genents

are stldwid ifdchwdi mypredlevedgaskiet sHicw aordmadhemy, thee féoowlef liquid to

the m xi. chamber ., and _for contrall.i the flow.of air_to the m xing
chanbé)trlggf&e iAo easl(fuéfeeznce% tPoatttc}? ea.l q?lw addi ttl‘%nk?et %tc%% ent shows a
bi asedontalcte walténmemie iHiceh dpenoantl apasesd 1 heThiguiah passage im 15

tot j he 1iqguid A di i head. f
G SheRaing O Aopuanihur Pl Ve BTt S ST B o
pat entcagpplliccatthen oseret Na-i A D BEHD Irewdtic ot Spdncoppoy avgd by

reference. In that inventian, a squeeze bottle h a liquid, flow path and
ol TS A AR e e i Rg e, sunasey bareiraurs s Rttt oo
thr ﬁuw%t Bezhbqq?ld Sl mve paidreand a_(ll’s_faﬁﬁkbl’siﬁlﬁg)e@i ahé@m@@g@ Bdrer bé g.lsj{jﬂg)w

pat h. ese two flows neet in a Xi ng chanber ich is .locate j acent
to an %Lﬁq%ﬁr?ﬁi‘f‘?%é?gTﬁg‘a Ta Wiﬁ%‘ﬂn% 21Tt @%ﬁﬁ%% ne §[5’Tef$‘. “The

14 sadyaiaage ohrtibus LAYeRhEOArkanyBaAkn2s hhe @wbin knol-lsdiogat-ad,epposite
the outlet orifice. Furthernore, this invention allows air to be_in

cont i FRSKEt S ERTacr i oh LERE FRGufdotoChel HTYBRnsR d-PSUNNERE GRafijer

| NVENBHN 830 | $ohSrain PR eehe O 1b0E JNVEN | @ € Be PhOEHE 2hSRILRY and
di spensi ng device for use wth a non-pressurized container, such as a

squeeZa IO itEe STHREER BPFFiSes ! pesH-S3@n, s PAFGBL HheHS 3 RaRAd knob

| ocat agh 100 t BEcpafe SiHieASobBesOWh@t cabiskisCerndt 1iisna 4 U}?_&B@ég@_bji@?t of
the invention to provide a valve 35 which prevents the infiltration of air
it o tIRSAMNSE fdl TS RIRESURT the ki shihised . PSUBSI$ TUTE SHEET ( RULE 26)

A dispensing head for a dispenser with a push-pull type

valve arrangement is disclosed in U.S. patent application Ser.

No. 09/073,615, which is incorporated by reference. In that
invention, a squeeze bottle has a liquid flow path and an air

20 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

to form a fine spray. The disadvantage of this invention is that

25 the pull knob 1s 1located opposite the outlet orifice.
Furthermore, this invention allows air to be 1in continuous

contact with the liquid to be dispensed.

SUMMARY OF THE INVENTION

30 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.

It is a further object of the invention to provide a valve

35 which prevents the infiltration of air into the internal passages

of the dispenser.
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WO 01/ 68455 PCT/ US01/07929 -3 In accordance with the invention, a spray

di spensglg ¢1%s4ddf OVi ded having a dip tube which can extengdriisgr/gresent ai ner,
such as a squeeze bottle, holding a quantity of liquid. The top of the dip
tube is connected to a ball-check val ve assenbly 5 having a ball which
ordinarily rests on top of a conduit_.pof restricted dianmeter. An air

passage in the spray di spenser can connect the inside of the bottle with a
m xing chanber,i8-tAgncdi SPRNSCEneA ;SRRA LS, prad S s fgomthe
top of the ba?l -?:_hecﬁcto_a m Xi na c%hanber an'g |gs |.rrée:$€t ggggg\%\%r@g aléspr ay
10 or PHdEded ths X agdéRafide. WiHehai vapasshgedi snsp anmdrtrainpmssageway
whi ch dig caacentpieablypdispased aponnd,a | BT O sage
| eading to the‘m'&xi ng cﬁanber.’ eﬁg%l eabg,tgtgfl{é&?g g%ulefégg%l(?'tﬂig%r etg(%?ti ng
press@ie B | dipug-flesr ces aonnanted heo miexilvml thelmbek andvei easemlply he dip
tube. e, l{.qykd rGes L} ch to e nd.tdhe liquid.is
I recthea tngl]\a? dbtgﬁ:'aL nﬁh%‘%g %ﬁgﬁggfﬂ% ?rfl%lléttésne%gs?)?,% aolfﬁ igs Co?‘(%)i}légd ?%rough
t he ammdtaricdiad phasseger Thédrstaieamasfsaga ircareergesantd spmpiswgesapon t he
core I of .l i qui d. whe flect by tapered.walls of the mxi
chamggn%%rrﬁts tcﬂaéus%yégjz%ga%fat%glr% %acfttl gr? of the | gt gaﬁg\agkﬁrné‘%pt:}g%/ is
expel [dEe¢pgemrseugh 2t Bepariatiecprodscthpapsegsut eadn fhembohé | o Soff elleeved,
t he ball, .drops own_back.onto,the condujt. of .restricted di aneter thereby
tr app g Dol T Tt po e BrRuer i of bERCESf FPuBsios ARihed | n
ltthe digritfulmes atn atlne ghikeéugl chabbee .t herHa qald be¥ehgei Ast ke koiddleyr r eady

for the next squeeze.cycle, In this y, ,the lag tine ich ordinarily
occur £ sw%lrlacﬁ al icémceqr}trﬁﬁ?ﬁvﬁﬁ). dﬁ?é)%sreocgu?clfo HFETS Forted in a
val ve i glrddaidogsetsage 13hdimpdyo afhd heisptqycidhsipenser. The val ve nmay

advant sgeoalt e DOUTELL oo 2 pushopyl| val ve which opens and clasep (he
produaip dodcaisr apassagevelye afiex aonpehter endsedqtadt bp tRside tfbd he
aueezg bof L L8, ot her ey, Preventl P ALt from entering, t e 1iquid is
directed toward the mixing chamber. Simultaneously, air is
forced through the annular air passage. The stream of air
converges and impinges upon the core stream of liquid when
deflected by tapered walls of the mixing chamber. This causes
20 an atomization of the liquid and a fine spray is expelled through
the orifice.

As the pressure in the bottle is relieved, the ball drops
down Dback onto the conduit of restricted diameter thereby
trapping product in the dip tube. Thus, the product will be

25 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 lag time which ordinarily occurs prior to spraying is
eliminated.

The product passage is formed in a valve which is housed in

30 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

35 inside of the squeeze bottle. The closing off of the passageways
therefore reduces potential drying of the liquid product in the

squeeze bottle.
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35 inside of the squeeze bottle. The closing off of the passageways

t her ef r es potential drying of the liquid product} -gfjueeze
bot t | e%élﬁéé%UTE SHEET (RULE 26) WO 01/ 68455 PCT/ USO /8@3@8&% ﬁi’ﬁt is a

further advantage of the push-pull valve of the present invention that it
may be operated by a knob |ocated on, the sane side as the outlet orifice.
Consuners are particularly famliar with valves that operate in such a

manner from such . SRraduct  dlanenser s A% d gy dbai detargenty ot es.

Anot her a resen vention'is may ~ be Use
ei t heprebapensevenodoct thstaist eagy bst gematredilgpensienolpr bdogt edsoan

atom zed mst. .This is.,particularly_advantageous _when using.a product such
as coo e|nsgam(‘)e| 1St l?sse?:hr?aﬁuggreétyoggfdcfi'neéﬁ{‘gfm?ﬁcﬁﬁ? %aﬁgﬁ?ug?rﬂﬁy
di spefeseli 1 agewiahowntlyeaf tdhdt bperatrg itrheswsdtt eammalineirs frdmur sheh obj ect

f this invention to provide. an. .igproved, snap on _connection for fastening
?he SpraH %u‘i’r%%e?%e]p% Adckidrid ggtc’gl g?tFﬁ9§8§oP8§ﬁESS\M th this object,
the spray Adotioesi agvastpgevbdedhsi drexsdrexibtension ti svhilede ext ends i nto
an nnul ar %r oove. on tdhe bottl e. The annul ar groove exerts g\lkr adial force

on t M 1S58 Bi%e SekFr, TWAPERSHrBYPARS ol ISyl SERFPART CpoReFPEBFSt he

snap pro@efness i Hn. a Ashvordagepss| y, Thhs sial powsi ¢heasky rddnaht ageohie made
of 20 thinner materi yet still provide sufficient |ocking power. Since

|,
the s¥f§R \z\ﬁf*chaané%H&&e SR RePCRBRer Pal; t Re UREdk MRASHERY 2

1oranuf achelr@dswi tb Eargen baher aRcemadh ddnfprayrdsdieunteanost il be
nmount ed over the neck w thout requiring excessive force to push the
di spemserSHodistRg BVEP3The neck. The | arger 25 tol erances all ow the bottles

to be madert nigard ogsrpheduUGtdi@kt PbANLS1\word g e ofFuE bheyiBfigle bggause
the skirt is_conbined wthin the annul ar groove, the bottle / spray
di speHBRFOVEInBRARt PBNCPENREF CPakPer feedisdtiast thmarsRY3d| RewHErd desi gns.

Furt hgrnebkesti yepoandeadvant ages fardhe Wiy aati d nuenddon +390 whihybe

lgpparggasigét?gS§£§5£éé§dwithQeffé;igignéﬁyftdﬁﬁfééegxtends into an
annular groove on the bottle. The annular groove exerts a radial
force on the flexible skirt, which provides additional locking

power for the snap on connection.
Advantageously, this allows the skirt wall to be made of
20 thinner material, yet still provide sufficient locking power.
Since the skirt wall can be made of thinner material, the neck

can be manufactured with larger tolerances and the spray housing

can still be mounted over the neck without requiring excessive

force to push the dispenser housing over the neck. The larger
25 tolerances allow the bottles to be made in various production
plants worldwide. 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

30 will be apparent to those skilled in the art from the detailed

description of the disclosed invention.

BRIEF DESCRIPTION OF THE DRAWINGS

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

illustrating the wvalve in a fully open position.
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description of the disclosed invention. BRI EF DESCRI PTI ON OF THE DRAW NGS

35 Fig. ] cross-sectional view of the push-pull spr
iIIustrX%?%%ﬁtse valve in a fully open position. SUBSTIT%#EﬂgagE?H%RULE 26)
WO 01/68455 PCTIUSO /07929 -5 Fig. 2 is a cross-sectional view of the
push-pul | spray head, illustrating the valve in a fully closed position.
Fig. 3 1s a cross-sectional viewthrough line AAin Fig. 1, of 5 the
val veziEi gs. 4A .4 _ : n.alternat.i _ Kk lLve. Fig. 4A
isaff gﬁ? Szvilis@,ap%?%%sé ﬁg‘é%gg}gﬁ evgiegﬁv,d%n%yii éﬁghcﬁP? stiad head Y10
Fi g. 3lilgsgrerdsy- saet vedale virew dfuld ysprimsdrbusisigcr@t ai ning neans. Fig.
6 is a cross-sectional view of the push-pull spray head, 15 illustrating
t he net hod of dispensing a stream of a product. DETAILED DESCRI PTI ON OF
PREFERRED BVBEDIRMENTS sAsestiowmdln FHeyw tdhrohehspiay dRspensiing gyStoein of
he present invention includes a squeezable bottle 1 (partially 20 shown)
ol ding a quantity of liquid or other fluent material. Squeezable bottle
can be made fromany suitable resilient plastic material known in the art.

A spr di spepsi devi.ce, housi ng or sprayer bod 7.Ls adapted._to be
rmuP\t gﬁﬁg'at%%’ aq%ecﬁng o%é]asgl&”?l%nl aﬂr‘fe\a%ﬂf‘tn‘avn%e#al% (R}h%‘g\]g 6 tfFose

ski | | €dgi.n4phésant frdhe speay digpers ng dewice RAusi,ngnll Fikcl udes s dip
tube 3 ich.is sized so that its bottomopen end is disposed near the
bot t ofh 6FPt Né“Bott1 e when the spray dispensing device is nounted on the
lloottle. The top end of dip tube 3 receives a restricted conduit 6 30 of a
bal | check %glye 7. Restricted conduiit 6 connunicateﬁ wth dip tube 3 so as
to al FOW f IPui’f 1D PRRESTATOLYRTThE 1EMN&T Vi SHER%r NBFSLBEt FetPddiE6nduit 6
i s snmakhers.than the dianeter of ball 8 of ballcheck valve 7 so that ball 8
ordinarily sits atop

Fig. 6 is a cross-sectional view of the push-pull spray head,

15 illustrating the method of dispensing a stream of a product.

DETATLED DESCRIPTION OF PREFERRED EMBODIMENTS

As shown in Fig. 1, the spray dispensing system of the
present invention includes a squeezable bottle 1 (partially
20 shown) holding a quantity of liquid or other fluent material.
Squeezable bottle can be made from any suitable resilient plastic
material known in the art.
A spray dispensing device housing or sprayer body 17 is
adapted to be mountable atop a neck 5 of a bottle 1 in any manner
25 known to those skilled in the art. The spray dispensing 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
the spray dispensing device is mounted on the bottle.
The top end of dip tube 3 receives a restricted conduit 6
30 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
ball 8 of ballcheck valve 7 so that ball 8 ordinarily sits atop
restricted conduit 6. When ball 8 is in this position, the
35 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
SUBSTITUTE SHEET (RULE 26)



restricted conduit 6. When ball 8 is in this position, the 35 ball check
val ve Twioyifkfaged so that the top end of dip tube 3 is gﬁ;gjsgﬁ/@@ . The

i nner dianeter of the remai nder of ballcheck valve 7 is [larger than the
di aneter of ball 8. In this way ball SUBSTI TUTE SHEET (RULE 26) WO
01/68455 PCT/USO /07929 -6 8 is freg_to nove upward in response to upward
nmovenment of fluid in the dip tube to open ballcheck valve 7. The top of

bal | check ﬁflaéé/eﬁomo%ew%r@ goaxabbydi 2808 o rhead LHRE 9 whi flh | I ows
SEhan:

for the passage of fluid fromrestricte toward va 0. Feed
t ube Y Hale Rip nmbedf%n@@@fi Mléﬁhﬁgksmwér 7than the diameter of bal | 8

20,5, L0, IR cope mustmosty bl 8 Lpconypver . dltgetop oe g o

feed tube 9 includes a series o ace ots
100. fepdttebn® whielw ahéoveekof | W afadfdaga Otfhlfduughi lﬁabfncheskryateé 10 7

ot tub baj | % I iD, respons to th
%pm?ﬁo%gtneﬁt %o?’ ?@ cﬁlh%fe?&éf orgglg1a :tZJéDL%DV\%eg i § plonsl |on%%lm%t§ﬁall

di st aw@eclmpmrﬁﬂafllﬁw Udfldm 8to dimtebal|oB Hsllfsesotas nnaelﬂrpwardhéo opﬁn
bal | Vv F'gs.; 4A 4B shQw an alter tive.co tion of the
bal | Iz%:kgfv;qalel. anlr% i srﬂl B'r?gtdfgétrlegr?lot ie | SeF di Sﬁe% ofPRe feed
t ube 9 1n<sltsiﬂ:fstaaaeriaesyof hel Isamef casertthien Y Beipacerd atadikal Is@beekltval ve 7'.

Abar S r c s.the off d. e 9 ' |sth efore
o S L REr e bapshernd 1o crade At ien Tt thet otergnt | o
1<D| m t'édt:o Belmauéeeecﬂ htsmz@ ﬁnahnmeu:h@fbahb $aedvé$lb9pw3rdmygeﬂi ié\@;ﬂoxﬁd&l@
di anet er f bal | roduct y flow fre St the bal | turning to
Fig. 1° f: r suipr‘fvpafrlc'fm[{1 %ngg Lffc]tlfjocf'l feg(J&yetIp @reg i B8 E%E@nsﬁ oh®of a
val vepa\aittldﬂed)fa fumws]mgiﬂskar}%@dl};mmei Froaf baallve wal thidt saniceommni cate
with gr%r oduct pass 0 when valve 10 is in an open

e oty A
posi t1 Y10 et vanq  §2 %IP%%M%? FRBE W ehVEn’air orifice 13 whi ch
conmuni CatIengs Wi4mh aavd aBnghaw i ralpassagemay cbhstAsiddilassbratgd han Fig. 1,

f
L41e R0 oL 301 Passageray 14,1 def]ned a1, gpace betveen (g, body ©
feed tube 9' is substantially the same as the remainder of
ballcheck valve 7'. A bar 29 is formed across the top of feed
tube 9'. Ball 8' is therefore free to move upward to open the
ballcheck valve 7', but the movement is limited. Because the
20 diameter of the feed tube is larger than the diameter of ball 8,
product may flow freely past the ball.
Returning to Fig. 1, for simplicity of construction feed tube
9 is an extension of a valve wall 11 of housing 17. Feed tube 9
of wvalve wall 11 can communicate with a product passageway 12
25 within valve 10 when valve 10 is in an open position. Valve wall
11 is also provided with an air orifice 13 which communicates
with an annular air passageway 14. As illustrated in Fig. 1, the
annular air passageway 14 is defined as the space between the
body of slide housing 22 and the spray nozzle 21 so that it is
30 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
cavity between valve walls 11 and 18 of spray dispenser housing
17.
35 Valve 10 is constructed from two pieces, spray nozzle 21 and
slide housing 22. Spray nozzle 21 is secured, pr;ferably using

a snap connection, in slide housing 22. Spray nozzle 21 includes
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30 concentrically disposed around the portion of the product passageway 12
whi ch | gad5/ckfRsthe air swirl passages 15 in an axial hopi#RRbPd795Y rection.
Valve 10 is g Fdably received in the cavity between valve ma??i 11 and 18
of spray dispenser housing 17. 35 Valve 10 is constructed fromtwo 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

[ ; / 7 |
nob Se M R T2 §r aties by A= TRer Th BhSh and Pl The Ul da vHlve 10

in thelagenivl dirddti don Ohandorkaicobosihgecdieectd oand Tapercddsgord i ons
19 angiggcggoﬁp&qy nozzle 21 define a 5 cavity therebetween which shall be
referred to as a mxing chanber 15. The tapered portions 19 and 20 may
define a c@apered porttinsf 1Phenwt oZdcifpassagewapzi2el eddsdebiniexiang

hanmb - [ r y rj,zo di,rection, illustrated.in_ FIGS 1
gnd 2?5¥ﬁé§aﬁ%b ar %fvg%%sgggé&éyg%gi}sk%%n%%%?%F??lﬂyjlésdi%pggécI%ﬁound
t he peohtmbrrofl 5t.he Threo disgie s Sagewaynd 21 swhacd 20emadyg tleftthe mi xiomg .chanber

15 in,a_hori.zontal .direction.. Tapered portions_19 and 20.term nate before
neetiﬁgpfgt&8||§§ éﬁﬁwﬁg%#ﬁ § IFT xi%gfgﬁéﬁbgp T%*l?ﬁe%hggkeg'of t he
bottl @51 hasaangamaudhlyl édge zbhtaandditbceboper at as W1 husteataeaduliar rim
28 on spray dispenser_housing .17 to secure using 17 to hottle 1 when
Che hBEeEng T Shet g al ™ T HE Shet P BR=BSEVRE 13 The SRBGSg Hed) e
19eal editposkd abotinde the gddteroa pf ughseprodQcor pasgagketyanpangaent 31
as kno to thqose skilled in the art. 20 Alternatively, the cap.my be
nount@&ggg t h gfilglfﬁnﬁheChﬁﬂﬁﬁEr %%oﬁﬁ‘i?lFﬂ?fl%gnﬁg%'Fg@?egﬁfoPhe spray
housi mgptZelapoat fdrrsst1 @anantiae or ickrdd natteh ke fldfstméoekhggredge f3he The
bottle 33 has _a neg% 3%. The neck has a _second annular rim35 with a

3

secon&PLE¢kiPhg fiEEg THE S SABEK dg | edge 37 cooperates 25 with the
second | ockheg deatdges 36£t @ Heasdcait ithel SpAY aROUSIMNG BNt Dedge 41, and

15 cooperates with the annular rim 28 on the spray dispenser housing
17 to secure housing 17 to bottle 1 when the housing is pressed
onto the neck of bottle 1. The housing may be sealed to the
bottle by either a plug seal 30 or a gasket arrangement 31, as
known to those skilled in the art.

20 Alternatively, the cap may be mounted to the bottle in the
manner shown in Fig. 5. 1In Fig. 5., the spray housing 17 has a
first annular rim 32 with a first locking edge 37. The bottle
33 has a neck 34. The neck has a second annular rim 35 with a
second locking ledge 36. The first locking ledge 37 cooperates

25 with the second locking ledge 36 to fasten the spray housing onto
the bottle. There is an annular groove 38 at the connection
between the neck 5 and the bottle 1. The skirt 39 of the spray
housing extends into this groove. There is a gasket 40 between
the housing and the rim of the neck to provide a substantially

30 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
bottle. The skirt 39 elastically flexes to allow the first
annular rim 32 to pass over the second annular rim 35. After the

35 first annular rim 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
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the bottle. There is an annul ar groove 38 at the connection between the

neck 5 @@ﬂnk@%gbOttle 1. The skirt 39 of the spray housgggg§6&@@g§ into

this groove ere is a gasket 40 between the housing an e rimof the.
neck to provide a substantially 30 fluid tight seal. Alternatively a plug
seal may be utilized to formthe f[g[d tight seal. To nount the spray
housing on the bottle, the spray housing 17 is pressed over the neck of

th T. j ' f t LSt nul ar
im 3200 B e At O N PR OB | 88as e Bher Mt
ri m passeslexeple hekbetohd emnehds innp the gebasei 8Bt yanfl the skiape forces

the segand l.ar Lni k.toward _th eck., .The first and second .l ocki ng
edgesggre %;e}rn&%ﬁ%sﬁgi ?ﬁggg Etﬁ%ser‘fl‘-’r’fﬁEo .tanE I?k_l,r JTEP _ag)e 8\8 Bfﬂgég%
PCTI UBX¢ 7®RAing 8pdwget her and prevent the cap from bei ng renpved.

ddi ti onal the flexible skirt,39 extends into the grqove 33 d the
Qﬁape of % U 00Te H%Idi’tﬁtlgﬁg%gug%nghggskFrFOP%eglﬂ&ggﬁg EBSVide
nmor e ¢wv diyngbpoweren Svdeter waddst ol Fi gndl, 18| bde howsimg 22.i s bouged
within the cavity b valye walls 11 and 18, of _housing 17. Slide
housi%%uiﬁngsgélfﬁbd%%ﬂgﬁgHa ngngoﬁﬁﬁLl ﬂ%ftﬁg?ga%e?%één LRI Bt el y
open @@m@lé@@lfFﬁ@peﬂJIxuyitacﬁpnmbegelélplQﬁ&ﬂ aposbhbqatéE&g.czbfedlndthe
conpl etely. closed posjition, _the 10 prodyct passageway 12 is not aljgne
WD EReTHeR T8 0. 2hnd | At T3kos ZGBRAG AT <o HoToal EGG itn ERE ai

10rifipeoddct Aasthfusbayyat ediisn ndtg.ald.gridy tWielc o et &by €hivsed, pagiti on

slide . housing 22 conpletely seals off feed tube 9 and air orifice_ 13.
31 i dePHBUBRAGAISRE i dEabIG) rehtHRt WiEhiin CHS) 9d Tl i ieE U5 anBe 18 of

housi Yl dgerAc M A3F08 . housiing thé resigid s ¢ helosdapss andoQuivasd
novenent of the slide housing._ Slide housing 22 includes a stem portion
24, FRWFPPtFONCOAPTEEEhY edFal FyCl hofB8d WPPR Phand| f4E ABHELAE 22-via

radial ribs]28eWhbehi 64 eat et ASRAAAS, FAImAldd WA chigwhetweqn1ski de
housing _and the radial 20 ribs 25. As shown in FIG 3, radial ribs 25 are

19ref e?BBI y8atcf hATHIRGgLE -t 0 Al Fo&W 26 0 r BRHPLBAL 1l treFriet pASsageway

12 inward and outward movement of the slide housing. Slide housing
22 includes a stem portion 24. Stem portion 24 is integrally
molded with the slide housing 22 via radial ribs 25 which created
passages for air to flow between slide housing and the radial

20 ribs 25. As shown in FIG. 3, radial ribs 25 are preferably at
a 45° angle to allow for a resilient fit. Product passageway 12
passes through stem portion 24.

End wall 27 of housing 17 is adapted to receive stem portion

24. In a closed position, side wall 27 and plug seal 50
25 completely seal off product passageway 12.

The operation of the spray dispensing device of the
invention as used with a squeeze bottle will now be explained by
describing the path of fluid and air. The spray dispensing
device may be utilized in one of two manners. In the first

30 manner, the bottle is placed in an upright position so that it
dispenses a fine mist of product. In the second manner, the
bottle is placed in an inverted position so that it dispenses a
stream of product. Both manners of use will now be described,
beginning with the manner of dispensing a fine mist of product.

35 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
SURSTITUTE SHEET (RULE 26)



passes through stemportion 24. End wall 27 of housing 17 is adapted to

receive rtion 24. In a closed position, side wal s#)hopd Ug seal
50 25 ‘év?ntrﬁ;fgg{%gly seal off product passageway 12. The oplle)FﬁtKll on of the

spray dispensing device of the invention as used with a squeeze bottle
wi Il now be explained by describingdhe path of fluid and air. The spray
di spensing device nay be utilized in one of two manners. In the first 30

manner o khe bat the s Placed J ' | t§ on that. it.  di,spenses a
fine m st oft rodu_cte. yPr?%t he %%ﬁ&%ﬁ&ﬁﬁe #'botlﬁ%e J4|1'L§J]Elp ace k?n an
i nver t&gepbsi £1owW Tote hed ttulissfehswsrd psvdeam paspagduwaly. 1 Bot [Frmmner s

of us il ) dc%?ecrijﬁ?ﬂi i ANk ng. W e.manner. of di spensing a
fine ,a‘sé'f[sa(lc);fe %yo %ct. 35f pon Ssgﬁ%éé@ }hg %ﬁ@%%%@ ég%Ot krlnelxplrrl scuragg}fen%i de
t he bdtt ke ailmerieasesa Urdjirerfian ¢ @rapl dihe svhey3orEfucd Ls.f artcedhrt hr ough

estrigcte ngui push bal | pward off the top of SU s T "TE

SHET %UL%%E) q%%o%g‘gg%lipc%ﬁﬁs?l/ 6%59%% s Rdt apgﬁ%?%%vaéﬂp i ng

bal | ckeckuvalces e?. witid fidhe dnisinderhafiber 16 &tow iptatfieed whilé 94 oward

pr oduct. 12. Eraom_ _passageway 12 the fluid streamis injected
%Er%%%ﬁgﬁgﬁﬁéfl%fSthe sﬁ%ay é%%fi

into mxing i &HHGF zontdl-direction toward the spray orifice
16. It canUpobe spereiimm Eh€Sbcktdrd 2hé hahcteaser aduchrpassagevwayscl?2

communi cates with_the m xing_cha 15 at. a |ocation_which is directly
opposit& tThe ¥pr af?%(?f" f i%%? 6;61&%23[1%%92} ng "t ht'eh%o%ﬂté?ltenet]?ﬁ%’ﬁ%]ésé‘lirn

1j0r ess e falceo 13f dnhtes thier aabovert be sfdadiediavevel. i mtt herbeld Isedrhreugh air
10 orifice ;13 into the annul ar passage 14. 1t can be seen that the

di st aﬁ&lg vgrfisgtriir}ﬁfstwgécﬁr Hr&te %ytfﬁg\é\@%i i@’ r eBEhathe t%i XPAGRch&fer 15
is | esdxtinan ¢themdest arceivhi tdssrushabe the aveladdne t b ikhquhgsso Hehat

| i qui d doe ot reach_the mxin chanber, before the air. In this way, it
i sqnaggaggitegli ﬁ?yt ﬁ%@ 9&8“?5 SA GPa T & 1REN%Ed AREEh PRIt TEECSY éhérrﬁﬁétli“ﬁé from

orifi ehatberTberapautne &ir. passagewayaly4 heads doad heriximahamher in a

1%0r ! Z%rﬁlaild C:lesr ren%gcle%n W?Lril_?l %Oimnelf%%eesemvgr}aq itnrz_:]e frgo)irll rgogrifice 16.

The annular air passageway 14 leads to the mixing chamber
in a horizontal direction and communicates with the mixing
chamber 15 at a location which is directly opposite the tapered
or conical section 19, 20 of the mixing chamber. Tapered

20 portions 19, 20 direct the annular air stream from passageway 14
at the acute angle to the central horizontal stream of liquid
from passageway 12. Thus, the annular stream of air converges
and impinges upon the core stream of 1liquid at a point in
proximity to the spray orifice 16. The liquid is subjected to

25 considerable turbulence which breaks it up and intimately mixes
it with the air. The result is that a fine spray is propelled
out of orifice 16 which exhibits a circular and symmetrical spray
pattern wherein the droplets exhibit a symmetrical particle size
distribution.

30 When pressure is released on the container it returns to its
original shape as external air is drawn into the container
through orifice 16. The drawing of air through orifice 16 cleans
the orifice and the mixing chamber 15 after each squeeze cycle
thereby inhibiting clogging of the orifice. This self-cleaning

35 feature of the invention is particularly advantageous in the case
of a wviscous product where <clogging is most frequently

encountered.
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chanber 15 at a location which is directly opposite the tapered or conical
sect i onwhh1/684s0f the m xing chanber. Tapered 20 portiongctRisoréresy rect the
annul ar air stream from passageway 14 at the acute angle to the central
horizontal streamof liquid from passageway 12. Thus, the annul ar stream
of air converges and inpinges uponqthe core stream of liquid at a point in
proximty to the spray orifice 16. The liquid is subjected to 25

consi der abtige t t& bt @0 cer Wik F ealissd tca!ips@sn%entﬂl%tl%ﬂ ¥ oTh¥eS d?{;mW' th
the air. The result is that a fine spray is propell out of orifice 16

whi cht@sdhi bitee 2 whiehl helerdbsydms rq%air@prtafyerwt@msmréhﬁ the
dr opl & sreaxd Rited SHMBL iscal 1papi thee Sigfe distdd t&%tatoehe?’!?lg\?%ﬁape s

pressure is released on the container it returns to its orl
ext er®l tRPr GoRddridwrt | Ry o beRéE c&)nwaﬂhertratmrbl@lhl@r ihi deeths. tube drawi ng

of alfhwr%g@lﬁ@lEh@enéﬁtclsa%@%z Ard fﬂrct?d gg| e g%ﬁﬁéadg g‘og{ 15

after each squeeze cycle thereby inhibiting c Thi s
sel f -2 ¥&Aivngh33hf datvitle of ttee | mhient tohei spakhheul ey advaantagébus in

t he S oggi st fr

encouns rpl e HETRRS PRREETS TREESES 00 B ik LT BH495™ 10 The
rel eabevert p@@s%lhl@vﬁ%@e@allsresnshentaqapdStspmy)mgiowthdﬂedhbuheeé whi ch
hel ps g]_aI(J:l $ éQsQH?Pe% ?5‘?%18%95' ng the top of restricted conduit 6. It
wil | p e

e appreciated t osing of the conduit 6 by ball 8 will trap
10iquid i n Teatl tnares 8 prodimgs indar shgedne nextbauisezies pyelcedpiaduke Wil |

alre v, evel |nthe tube so.that, | ess me. w ||
transpl re %&?OE?%S S@%é’n |hés&£{”nl{1 tte é:lgl n th| glp%ay Seﬁrlg %Fe ?ﬂ%é#‘l?l %)n
achi evles preegdyre rustsa;rdeartelfrﬁm@mrl@yungmatsm;t utrl;;engeéaiulﬂoz ﬁhﬁdﬁ@@ﬁuri zed

cont a%}qgr al;_,o Trolfj seoe{1§el ﬁ?gqﬁé‘e %ngééﬁang%%%ﬂ%g}tJo N ac d in the

i nverted p05|t|on Shown™ i 0 b he
pr essturave hsiderdumh lbdtet hneé xiingr easeberut giargd fdxiitd 2htrblugugbhet§pr@jrr

erflorl §cén38.thgﬂﬁpngégﬂlgaigaQEﬁﬁy 14st£ig$dls propelled out of
orifice 16, thereby dispensing a relatively large amount of fluid
2 as compared to the amount dispensed when the dispenser is used
to dispense a fine spray. Fig. 6 illustrates a dispenser with
a rotatable wvalve, but the method may also be used with any

20 suitable dispenser, such as the push-pull type valve dispenser
previously described.

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

25 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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travel s through the m xi ng chanber 15 and exits through the spray 15
orifice result is that a streamis propelled out & u@ibishee 16,
thereby“&ﬁggégging a relatively large amount of fluid 2 as conpared to the
amount di spensed when the dispenser is used to dispense a fine spray. Fig.
6 illustrates a dispenser with a rp{fgable val ve, but the nethod may al so
be used with any 20 suitabl e dispenser, such as the push-pull type valve

di spenser previously descr%% . ln Ee f oi ng specification, the
i nventi on has been describ %Q'IS c1 1m§§;§%t)specific exenpl ary

enbodi nents thereof. It will, however, be evident that various

di ficatiqgns nd_changes may be t hereunto wi t hout . departing, from

e | Broadd TEbIPR A URbg S U Bo e Erit BROBE St GP (At e
appendgdnc| ahusezThe spieci bbealiegn ad diawdigsenr Baadeor danglupridghte
regarded.in an illustrative rather, than a restrictive sense. 30 SUBS 3T
PT U PELLF OREEE( ROLE DB POBE4SEL pCHYS0T BY929" e - 99°Rhat i s O ai med
Is: 1 1. A nethod of using a spray bottle dispenser which is actuated 2
upon squeezing the bottle, the dispenser having an upright 3 position and
An i nvert e PGS, i mbrIREIREE Heh 5t @pstof S EDSquesAahy MRs dilPenser
while it isHehe WpHhidiResIddean a1 fparLid dhee digpenser dispenses a
m st; and 6 squeezing the dispenser while it is the inverted position, 7
wherein the di spenser dispenses a stream 1 2. A nethod according to claim
b Wherein dhe diisRERIRA dapedber? wdlllleeti tvalaye Heor: rirald g Ry iautd:et
orifice, the valve bein 3 slidable along a longitudinal axis froma
cl osed positiedi®ito tAYF W R FoSSRINSTUrR HEFrRVJPpri sing the step of: 5
pulling the valve to open the outlet orifice. 1 3. A nethod according to
claim2, further conprising the step 2 of pushing the valve to close the
dut | et2-ori A Bethedqachorgihgdtacesranng. twheraim dhe \hesremseheaf Senser

has agutlet valve for sealing an outlet orifice, the wvalve being

3 slidable along a longitudinal axis from a closed position to an
4 open position, further comprising the step of:

5 pulling the valve to open the outlet orifice.

1 3. A method according to claim 2, further comprising the step
2 of pushing the wvalve to close the outlet orifice.

3 4. A method according to claim 1, wherein the dispenser has a
4 rotatable outlet valve for sealing an outlet orifice, further
5 comprising the step of:

6 rotating the valve to open the outlet orifice.

7 5. A method according t o claim 4, further comprising the step
8 of:

9 rotating the valve to seal the outlet orifice.

1 6. A method of dispensing product comprising the steps of:

2 providing a spray bottle dispenser, the dispenser adapted
3 to dispense a fine spray when the dispenser is placed in an
4 upright position and a stream when the dispenser is in an
5 inverted position;
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4 rotatable outlet valve for sealing an outlet orifice, further 5

conpris step of: 6 rotating the valve to open the Glo79sd fice. 7
5. A né?ﬁga%gggording t oclaim4, further conprising thgegéép ‘@ of: 9

rotating the valve to seal the outlet orifice. 1 6. A nmethod of dispensing
product conprising the steps of: 2 pﬂ?yiding a spray bottl e dispenser, the
di spenser adapted 3 to dispense a fi'he spray when the di spenser is placed

in an 4 upright positi ream, t i.spenser is;in an 5
bhver t ed pggil"g?%ﬁ; 9g%Bgf?fP?%gge%HgéT%?'R@%%%%é)e%\%%%%4’5 ET/ US01/ 07929
-12 6 placing the dispenser in an inverted position; and 7 squeezing the
gispenser whlLe, ol Snanaloverted posilion 59 .8 thal aplieamis oo
di spensed. 7SR e ﬂo accor ing to clarm G arther- <o ri'sing the steps
2 of : tBapl acshgebheidi dpepsesedn an upright position; and 4 squeezing the
di spenser while it is an upright position so 5 that a fine mst is
di spensed. 1 8. A nethod according to claim7, wherein the spray bottle 2
di spenser haseahoduitedbramhyerd ofl seald nguartioit letmpariidiree thed stepisher
gonprising %he step of: 4 operating the valve to open the outlet orifice. 1
. A nethol*according to claim8, further conprising the step 2 of: 3
operating the valve to seal the outlet orifice. 4 10. A nethod according to
claim8, wherein the step of operating 5 the valve is acconplished by
Fotating th aSéWe.tﬁé ﬁ?i.spﬁnﬁ'&gh&&l ACC PRI KR, q}mﬁ?ei n the step
of operating 7 the valve is acconplished by pulling the valve. 8 12. A
nmet hod according to claim9, wherein the step of operating 9 the valve is
Acconpl i shEFUBFZpUEhiRG PREPFRFFE. WEdsS 4TEFS ANEEPT$gbt| bpsptipn #opr. E
86) that a fine mist is dispensed.

1 8. A method according to claim 7, wherein the spray bottle
2 dispenser has an outlet valve for sealing an outlet orifice,
3 further comprising the step of:

4 operating the valve to open the outlet orifice.

1 9. A method according to claim 8, further comprising the step
2 of

3 operating the valve to seal the outlet orifice.

4 10. A method according to claim 8, wherein the step of operating
5 the valve is accomplished by rotating the valve.

6 11. A method according to claim 8, wherein the step of operating
7 the valve is accomplished by pulling the wvalve.

8 12. A method according to claim 9, wherein the step of operating
9 the valve is accomplished by pushing the valve.
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