WO 21)1)7/11)4113nruBE2(fl 17Anmm24 1 Actuator for a receptacle having a
pressuri zed content and nethod for spraying a pressurized content The

i nventi onyoeb@i®s$1160 an actuator for a dispenser. 5 devipee/FmRo078p602Yi NQ
content of a receptacle that is pressurized or of a receptacle that has a
punp, conprising a channel connectableqto a receptacle outlet on one side
of the actuator for receiving the pressurized content of the receptacle,

sai d act Rl tbaVvicdd anrekk taelé%aépﬁ 7 rﬁré@@uﬁ@zé‘@r&ﬁﬂ;&@'&r@m her
side of the actuator connectable wth nnel . The invention al so

rel ates um&ﬁm¢da§9@nbpyayﬁnanaapreasoxlagd ceneenticle as well as to a nethod
for spraying a pressurized content of a receptacle. In this respect one may
t hi nk an aerosol can, a vessel or 15 a bag-in-box, be filled with a fluid

to be sprayed. Thhe fihvedtiey belatgastasamerttaster | fspid.dipemsarfluid is
aliquid, this may also be a viscous liquid. In this patent application 'a
fluidd i Sexiss bRde FRESEANE0 CRBAANE &f eanfepaRtRCLgetiahovitler y subst ance

and possifls carhiaati.ons 20:LRepesticKooUR £XATR! Songl G.agrasalnpans for

sprayi ng ‘an atom zed |qU| products producis suit e for
consunpt iad@nnetlc coninectebépt &ol e rtentmtasle heutlet don oorb@ sigteayed thiexed
wth a pre

suri ze conpreSS|b refera a i nert
b opel | A CURRER G5TnRRsgan oAt R R R EeT ettt 1o Bdinder st ood as
at | east damepialstaneasd BcoNate@NhalNeg SPasLifice fa'flespfﬁﬁﬁiﬂid ahd el at es
speC|f|caIIy to actuators for use on.receptacles having a propellant such

as aif0 orCarHEntt sy8ss egothernefifeast cone \kBtUBERT TIPS FigRlvd el 5 t1Re 1 ui d

30 to be sprayed. The iny ga%l%' Lhes Qélgbgsa%Uélﬁogséén@ﬁm@daﬁ or spraying
the m x of propellant an 1d. A channel in the actuator is WO

2007/ 104 EX3RGHBE2007 1808024 c2ecenneel &das ot o ha pethodefdorswrasdtricng a fl ow

of contents fronlt e ou% of the recggtfcle to the orifice.
pressurlize recep cle.

In this respect one may think an aerosol can, a vessel or

15 a bag-in-box, be filled with a fluid to be sprayed. This
fluid may be a gas as well as a liquid. When a fluid is a
liguid, this may also be a viscous liquid. In this patent
application ‘a fluid’ is also understood to mean a cream,
paste, gel, powdery substance and possible combinations

20 thereof. Known examples are aerosol cans for spraying an
atomized liquid, hair products, products suitable fork
consumption, etc. The receptacle contains the fluid to be
sprayed mixed with a pressurized, compressible'gas,x
preferably air or an inert propellant, such as nitrogen. A

25 mixed substance is to be understood as at least two
substances in one container space.

The invention relates specifically to actuators for use
on receptacles having a prbpellant such as air or inert
gasses, as well as CO,, NyO, etc. filling mixed with a fluid

30 to be sprayed.
The orifice of the actuator is adapted for spraying the

mix of propellant and fluid. A channel in the actuator is

Y/



From US 5, 624,055 a device is known for dispensing and spraying the
contents of a receptacle that is pressurized or 5 has a punp. The actuator
i s connecwedo@siogilspensi ng head to the outlet of the reeepmbE/0dhe
actuator has a switch connected to a shutter which is nmounted slidably in
the actuator. The shutter closes the ori2fice. An actuator is coupled
directly with the shutter for opening the orifice, 10 resulting in spraying
t he cont egpsnerdaingot breughi fhee atdnatiorating a A Jpvoll feroeft krewErdavi ces,
in partic r a . known_.actuator for use with a receptacle having an air or
inert pr ogégl 8HFE?n8x?Er@?eiEe??\%t%‘Fﬁ%gt’r‘hgﬂtﬁ e ESpecial |y 15 ' sticky'

product s/ fl ui @gosuth 8624 a5 SPr@yv e had ned ARAULIr idd ctuator,
in particular near the orifice. In prior art syst er]ri t hisgj’eél%:)l&tgg%ﬂn?s avoi ded

by the us&P&RYdPHeFhe crRRFmbRN?E hazie eriUw Preofdldtaritss prdS sHiri5Eed2 b5
di scl ogesy, c or Vi I Q. chanber_ dj.rectly connected to the
orifice. T%g gc%ﬁﬁ%bri‘@% érlrét;l%% eé! o#ggcorz%%eec&ea@élaés. d,&s é’r?yr}é’lg ihseaéloﬁﬁect ed to

t he receptael eublietetf hereamypisabsd anme: i deleased S omiken ecept acl e
into the channeL when the%aggt uator, i s pressed and noved towards the
ghahnet FU

recept acl &°"FHE Oihedt P ti5 s eildvebdiyariiethieecei vi ng a
noveabl e bedyabbasethd Osih Oser t e, St fﬂrfée-orﬁ] deel %%ﬁ%%t%%@%&aﬁ%e will flow
u

into the chanmber resulting in a pressure bui p. e pressure wll rise
sl oWl y anf8°BRépeofEredielY i widdh bilss Thwstian fdre opeinfiinge thieuoiriér cehi s

actuaigr isssyitable,f [ ' a .suhstance,. 30 not for spraying.

An obj ect ofs theﬁgng%n%%%%gfg@d%]%bo toeng:sf i%:lsof’hélgpéc&rqug (ﬁ”ﬁr ovi de a
sol uti on aotuheorl oggi ng of the sprayed substance. According to a second
aspect the inyention als 3 proyides an actuator having_an inproved
sprayi ng pattér%,ro? erba?fi}i:rhcf‘%f eSSy g Pt LRgdRf #E8P8Rt of the

filling oacstatérofot hesd apeft acl e cbat1idNela4des kpown PLebkgas, such as
spitting. According to a third aspect the actuator is to 5 be used with

non- pol | uUPRAPSLLARE miFtwre nits dgen, clnasiield @it $he espacikdast one of these
and/ ot s o het ; by eG Sodieer SRR NEd deiah AGt yatoraacording tosclaim 1. In a
rest state the orifice is closed. A bi asi ng Teans croses the vafvest
in or on the actuator, in particular near the orifice. In
prior art system this problem is avoided by the use of other,
environment hazardous propellants.
US 5,158,215 discloses an actuator having a volume
20 chamber directly connected to the orifice. The actuator is
mounted on a receptacle. A channel is connected to the
receptacle outlet. A creamy substance is released from the
receptacle into the channel when the actuator is pressed and
moved towards the receptacle. The channel is connected to the
25 volume chamber receiving a moveable body biased to close the
orifice. The released substance will flow into the chamber
resulting in a pressure build up. The pressure will rise
slowly and overcome the fixed bias closing the orifice.
Further this actuator is suitable for dispensing a substance,
30 not for spraying.
An object of the invention according to a first aspect is
to provide a solution to the clogging of the sprayed

substance. According to a second aspect the invention also



10 Actuation however attenuates the bias. This allows the valve to be
opened nore easily. Preferably a build up of pressure in the vol une
chanber, worectioyi1igonnected to the valve/orifice will | eet/Bmoe/obenst or
expl osi ve opening of the valve/orifice. According to the invention the 15
val ve/orifice is not directly opened bysactuation, but is indirectly opened
in conbination with a attenuation or |owering of the bias for closing.

Act uat i 0 sy iGRUPIR Mt tie! 8asengf ahhempeBl et spfaPmd Neatiacspt agl e into
the applicator. 20Al so attenuation or rel éase of Pt)he bias cl osing the
orifice wantiashan a rpatesyipgsvabickirny inflifeneny ehethal Velbimdice with a
relative for Suc force r _opening the valve/orifice can be

obt ai ned t%\(l){[ﬁ t%fgqﬁeovq\;e(r)&fe%gg%tl%ﬁt éfqlgvgﬁc# £ eE%?Vé%s%?(ggilénﬁ%C’heSL}cglcept acl e
is low 2 Gyittamgt addereihg81t31s therHowepen thethetidiasr wid ltdgesult in
the possibility of having a _well closed valve under the influence of the
bi as it tHfe Uit atitiiaredocdtatarke Bi-ds 84l BE RPeFBRYSRIy high. Actuation
rel eases/atyenualgs the bias, allowing also the use of the applicator when
the pressure 1n 30 the receptacle is dropped. US 5,158,215 will not
function if tAle Jmasssune iof ttheseeeeptacl ethsrl oject® are obtained

2007/ 104113PCT/ BE20Q7/ 000024 4 t ntraé’y &o US 5 t158 215 t.he pressure
in the volud GHEMEChaS s e 8n(f::§)7aémv y I /i FREC bt T order to
open the @tiifice.isThedd.i eebaaklingheetnepenosdbetnel eases of the contents
into the applicator is 5 preferably al nost instantaneous wth the

act uaty o CARRIRN RANRY ST atienypiteEcEPPsPABE - ophBd2 HI P BT LEYS THE'S | ow of

contents ds gu ehall gy halded al 1heast-ogefhph e, BIRNG 4'159 5 he& Mol Uik chanber
allowing a pressure build up in"that chanber. This will allow a burst of

content out Wfe thwlwperihegbefr,t Hére0tuyl vennkcthd val Veeis eventual ly

opened, &, 5, BfL. 811 EAGNNY A Lreshold val ue Lor, Lhe, Br&ssureyi fie the
vol une chanber’, "€.'g. a over "pressure W th respecf3 &) e outside.” The
t hr eshol dclpr esslure/ @aif e andwtrdingesbmahepiasstit €odi ther ence bet ween

vol u chanber , and outsjide. 15The burst of content out K of the orifice
al re% p‘fai‘%etfr‘?%]e%l‘iﬁ' Vet GlrredheeSPepret PHgaeFrRELQY: FPhtelThe orifice

I s connecirgd e | 3pdred he vehidiB8RaRDGE tWhar gkBehhigr contents is
collected directly after actuation and since the valve is not opened

direct |y lowgsting ivh thke fdlasowed By osing. Actuation is coupled with

release of the contents from the receptacle into the
applicator.

20 Also attenuation or release of the bias closing the
orifice will result in the possibility of opening the
valve/orifice with a relative low force. Such a force for
opening the valve/orifice can be obtained from the flow of
contents, even if the pressure in the receptacle is low.

25 Contrary to US 5,158,215 the lowering of the bias will result
in the possibility of having a well closed valve under the
influence of the bias in the non-actuated state. The bias can
be relatively high. Actuation releases/attenuates the bias,
allowing also the use of the applicator when the pressure in

30 the receptacle is dropped. US 5,158,215 will not function if

the pressure in the receptacle is low.



20 the bias attenuation or release - subsequent opening of the valve wll
occur after a pressure build up. An actuator for a dispenser according
to the i nwenvémm4nenpri ses a vol une chanber. The vol unepcramerr/oens be part
of the channel in the actuator. In the volune chanber, the 25 contents of
the receptacle can be collected. Preferdbly the orifice forns an outlet of
t he vol une chanber. The vol une chanber in the channel is positioned
directly upstfeaprérpntohéSodi 158213 fthdepmonhant S RHh&ou@eme chanmber

is all owe oW QU it wll be sprayed/dispensed fromthe orifice. 30
The orifi glég@%% b%a%nE?nHa?%h%% a%l‘gerﬂ\érjtl%‘ftetdn@%%ﬂ@r orpesf Epably t he

orifice isppnovhdedrifiBe SWKé Sof Of i Syl 1 INGHNR: YRSt ance to be sprayed
when passing through and |l eaving the orifice. WO
2007/ 104113PCIPBEPDHT2 890002 4t e “contmytiyr dindzp ttdiea appdfierated ésbodi ment t he

orifice hgsea-¥aly eni cl osin th}orific .or outl of the
vol ume chgn%ec?. Thfségfl?%\?vsﬂfl%gaa dnbuelcfuds- J"plgc& eesaﬁjﬁ’@%ilr?”t'h svg%lﬁme
chanmber. valuepo€fene edrefbodi ientot hpatalv el drilgsedns By ohi asi ng neans
in the closegﬁgosition of tgg val ve, preventing the fl ow of substance

through t Ae"tRAhnRetS | AEepP é@%%?ﬁﬁ(ﬁtr%%ﬂsﬁﬂa thaidet werent Fhetbeasing
neans al seothnsechifoda) Vel AbwBlg %tﬁgéﬁi}eh%ﬁig@d% - 1[henyel Xﬁah? r.
preferablﬁ coupled with a pressure sensor 10 el enen or Openi ng fe* val ve
upon reachiPhy %l threbher i pressiurad igentea tv olume fcharbepenThiysodl thus for a

bui l digp @f1pLess [ C r..directly stream upwards fromthe
orifice. Only a tggﬁéég%hgﬁdugagﬁggé%&Hg'? SB&9 t e Yor PFIFEE FSAGRERSd for
sprayi ng &hehxestend svallie sforetardatricenute phevert soauslkowhskBet, of the
spraying of the contents, when a user wi shes to start spraying. The

pressure %tgth% BFFF RIS Hite daSPecs &odébier edtavEr - prBssur e

cor r espondhngshi®ld her Vair Press Wee am ithe ngharben ﬁ?@se{{ gr art system
involving an orifice valve is 20 operated directly fromthe start of the

spraying.dﬁﬁ@@Eﬁﬂ?ﬁu@?ﬁW?%EuﬂqlqﬁﬁIQMﬂm§§nMam§ ph&sdideect opening of the
This ol ows for Ebreetr S BT Ob 0% haoy St oinanber Berore the
orifice igrqﬁﬁ#ﬁﬁged prevents or reduces spitting effects. Since the

orifice is connected directly to the volume chamber wherein

the contents is collected directly after actuation and since

the valve is not opened directly - actuation is followed by

20 the bias attenuation or release - subsequent opening of the

valve will occur after a pressure build up.

An actuator for a dispenser according to the invention
comprises a volume chamber. The volume chamber can be part of
the channel in the actuator. In the volume chamber, the

25 contents of the receptacle can be collected. Preferably the
orifice forms an outlet of the volume chamber. The volume
chamber in the channel is positioned directly upstream from
the orifice. If the contents in the volume chamber is allowed
to flow out, it will be sprayed/dispensed from the orifice.

30 The orifice can be an interchangeable part of the actuator.
Preferably the orifice is provided with swirls for swirling

the substance to be sprayed when passing through and leaving

the orifice.



251t has been recogni zed that a direct build up of pressure near the
orifice in the actuator prevents the spitting of a sticky substance in

act uat or ,woi2oamioshdng subsequent use. C ogging i s preverCeBERIIDBORNE
orifice itself is closed with the valve, preventing air intake after
actuation. 30ln an enbodi nent the biasimg means for closing the orifice are
set a predeterm ned force or corresponding threshold pressure. The

t hreshol d pr edsgredingr espandse e gred WanROQH 04 1R3PCH BE2Q0 7000024 6 to a
0,5 - 20 Atgv preferably 1 - 12 Ato, If this pressure is build up in the
chamber, tRé"Falf?& QPFPIBE PRfegdesing the |orBfiehivudi ket sifi¢det he val ve

| S biasedvicotnel eabRBera rRIEILIGRL 102 PIRSFI G &8 pl iR fESYLL QL Lhe

user 5 ending a sgraylng session, I.e. at t uat’ on, in the
fl ow of sy®3tEgcehanbeughlnhe phafemeted sershopipesht dilreectd e Utss baf sklae

sprayi Rg ti . n_enbodi nent the orifice is closed as soon as the
pressu?e ? Fggs%éﬁuﬁ%aﬁ aﬁ%egﬁgdf%%%ﬁé)R?ﬁﬁ?ﬁ?qu§a§ﬂQnﬁﬁ%Yﬁder t he

t hr eshol dptévpenesayr ehe Thi 6w P VOIS St A dOWIHF AR d asfarsRNa% f LD t he
orifice, directlx after the user stops spraying. The orifice/actuator has a

cl osed st BPE15A8 aﬁfoﬁ%ﬁEd?EtEE%.aCtuatQ@m&Eﬁﬁeﬁﬁaﬂjng mﬁan@e@§bng_can be
initiatedchysthendsesipys fﬂ&rtg@%&g%i§ﬁcﬂa%réﬁ%@&' ng in the opening of the
ator 1tse

outlet 15 of the receptacle. The actu doesn't necessary have
means to initiTaeevaivet bp phefétawl pfcoudistdandet raomprdwsurecephaoke. The

cont eRhs r ptacle flowinto the inlet of the actuator through the
channeP a% eﬁgggofﬁgcé%ﬁn%ﬁgt% © cHanBeriPoR g Buithdesti®ldThe pressure

build up pseﬁéusenSEdtH@dvélﬁm@réﬁﬂﬁﬁéﬁltﬂﬁiélﬂﬁxﬂwg(%d%ahu%miﬁﬁeuﬁak¥e
closing the orifice is opened, that orifice also being the outlet of the

chanmber. PTeSSYhE pPebSierehamprbrdioresieit starease umvaaidsctimomalthienst r unent
coupl ed wokhfaceonbrpy éﬁ%eﬁmE%EéKhﬁgn%\%Hf@%héﬁnﬁv%ﬁu@ﬁe%%%r%r§%§ggnt can
al so be coupled with the biasing nmeans
1s opened for spraying the contents. This retardation
15 prevents a slow start of the spraying of the contents, when a
user wishes to start spraying. The pressure at the orifice
jumps directly to a desired over pressure corresponding to
the over pressure in the chamber.
The prior art system involving an orifice valve is
20 operated directly from the start of the spraying. The
actuation itself is linked with the direct opening of the
orifice. According to the invention such a direct coupling is
not present. This allows for a pressure build up in the
volume chamber before the orifice is opened.
25 It has been recognized that a direct build up of pressure
near the orifice in the actuator prevents the spitting of a
sticky substance in actuator, diminishing subsequent use.
Clogging is prevented since the orifice itself is closed with
the valve, preventing air intake after actuation.
30 In an embodiment the biasing means for closing the
orifice are set a predetermined force or corresponding

threshold pressure. The threshold pressure corresponds e.g.



for closing the valve, releasing the bias if a threshold pressure is

r eached. In a preferred enbodi nent the biasing neans closing the
orifice aveatesuated if the actuator is actuated. Thep8@®/Bmbwrabocan neans
are coupled with the biasing nmeans. Actuation will attenuate or rel ease the
bias. Preferably actuation results in aéflow of contents fromthe
receptacl e through the channel and into the volune chanber. This results in
a direct t? présdure2bubtd, upréfertdiel wal uelxrarherns khiild dldestihe @i fice
is still g valve. In a state of rest, no actuation, the biasing

d by.th
means cIosggighgpzéﬁvgy%r?W?Tgf ACtRRtTON S et 9 Felepssse or at | east

lowering of tha bhasmbod@médie, Vaivg e &dlve itEASRAM RLESIULE LS
obtained in_the volume chanber, the vaf@e bJ?sﬁé ope%gdggggugzgg "Phe

att enuat i BnlBreFENga’t e thediwiee ore tthe thel vesullli ©ft heshskd pressure is

consi der ag},y; r . 1 he ssure needegd .e.g. to gpen the orifice
accordigng tol{lg i%gggjfgy sleggéonr%:’e the pﬁetestgl?r &N O%héc\%lla Aelchanber is
hi gher thahethénoﬂhsiﬂEo@hﬁB&ﬂ&%tdﬂbéﬂtHﬁﬁﬁﬂﬁQ%ktE%ﬁn%%quﬁ%-stopﬁehn a

c

preferred enbog%nent t he_vol ume chanber is an expandabl e vol une anber .
The vol unB ESA°HE SXpanded i THRYRI |asdsiorond wa sgbogdhaens| the chamber

| s moveabby; roust ed dfoddy the ALhHADInd D.ARAIR JGTRadi gRALLhe vol ure
a

chanber has at |east one flexible wall, t can be elastica Wﬁ def or med.

Thi s al soChfPoss 2%bacen e ranidfarcea olivamee wmdemalthev ahueehbidt he

unex d pvely small volune is filled for huilding up a
presgggeeg¥§%$&g%iﬁ%ﬁf%ﬁ%feﬁ%ﬁ%ﬁﬂ%ﬂ%?%ﬂpﬁﬂﬁ§Qﬁﬁ REMEPTRY o PWIEPgtopoutlet

is preferablyitessdibhart R0 afitr ree yeaf enallsy sbesgihganTh@=2, or even
| ess than_5. nost .advant ageously |l ess than 3 nre. It is

d
advantage%ﬂ%g¥%é4é§kyﬁqﬁ¥‘6??%§hﬁﬂ‘§§ﬁ%§ﬁa§@eﬁ@ﬁta@o@EP@édmﬁtﬁt?he
expandabl e vOTKEs Shayhey ol RSNy 1he 23 RhEeSUEEGSBDSORaCLERRN! 1O

sense the expansion. The expansion corresponds to a press I up in
the vol unR ehspdethe Arfuatior r essviligra der tthenomrpiny of ekpanstbat

corregpongs {19- r £ach the r I ressure f.or opening and closing the
val ve. An arn1cou|qugg%%ﬂpﬁggaﬁﬁgﬁmﬁcgrg?ggégrgoggﬂsgrPeg8F8§6ys%ﬁ§?ng a
pr edet er Mgrus apouimi ofatexpansitop, thei thlaki bg shesepgskngreh the val ve.

b Lo R e S A M hen Fegptacl 881 o dnt 0 oeRe " 208 form
inlet of the actuator through the channel and is collected in
the chamber. A pressure builds up. The pressure build up is

20 sensed and from reaching the threshold value, the valve
closing the orifice is opened, that orifice also being the
outlet of the chamber.

The pressure sensor element can be an electrical
instrument coupled with a control for opening the valve. The

25 pressure element can also be coupled with the biasing means
for closing the valve, releasing the bias if a threshold
Pressure is reached.

In a preferred embodiment the biasing means closing the
orifice are attenuated if the actuator is actuated. The

30 actuation means are coupled with the biasing means. Actuation
will attenuate or release the bias. Preferably actuation
results in a flow of contents from the receptacle through the

channel and into the volume chamber. This results in a direct



chanber. If the wall is noved over a certain anount, e.g. overcomng a
certain biasing force on said wall/surface, this indicates reaching a

t hr eshol dwpresgwaasi n t he vol une chanber. 5In a preferredramadiomni the
valve is adapted to essentially directly open the orifice conpletely. This
could be a fast shutter. This allows the build-up pressure in the chanber
to be imedi ately rel eased through the orifice if opened. 10The bi asi ng

means cl @sidiguire pualive wr e nprakerablivet BRagBEE. DI ast Ng1 NEaitse f or bringi ng
the expandabl e vol une chanber to an unexpanded_state. Preferably the

bi asi ng s ogr d scedlldd okioskdabiabheofaltie- ekpandabiee vof urRsStohdiber. The
bi asi ng r?cacn\%é:g%‘ﬁ' d 3le S%l%%l?lgu%ggs&”] EQetHB"@QPbg/&?hf‘%éé of the

expandabl e ¢ er for biasing sal an unexpande osition of the
chanber . Athmatdlanmereshdmserin seflbenebbasetd Laathelonexpanded tfosiliam.

In a pref er odi rrent t he val ve conprises a piston havjn on body
that i3 ﬁ?@d Eablle 1 %hé ’26%5?5@90?“%8 8i hSt RREP ‘?g%nlrrsts‘}eecel ved
in and couphgt Wirldhddie %teuayta%e Eh@sEESBQQnexﬁéegﬁsé%fh@neor' fice and
bl ocks the orifice in the closed/biased position. In the idle or standly

posi ti on/aEttanaattipe wrexsdsde¢ cofaivber bhas ancbhsi detadl etlhal | er vol une
than pri . l%;The bslu%m n% g%%grs(degagl u&gaer gﬁggdﬁ_ﬁg% éag&laedapt ed for

bi asi ng t e p| SYSh B P position clrosing the ori rfree I asi ng means can
conpri se rsfdeny AN e cgaerﬁﬂh@&brilﬁlibégacﬂfb@d$ngl ng vanspes@at2dthed to the
actuator, received in the actua or. | n anot her enbodj nent t si ng nmeans

i
coul d-be St Jie s hdw Age aVeLPES RRBRBESUrE. hlgherli?h'i“he Tt uat or
i s actuatgd-dpya PSS sudy, efry ald }ietsgesphaghﬁg geansson at least the valve
a

and preferably al'so on the wall of the expandabl e vol ume chanber, are
rel eased or In a preferred embodiment the volume chamber is an
expandable volume chamber. The volume can be expanded in that
at least one wall of the volume chamber is moveably mounted
15 in the actuator. In another embodiment the volume chamber has
at least one flexible wall, that can be elastically deformed.
This also allows the volume chamber to have a small volume in
the unexpanded state. A relatively small volume is filled for
building up a pressure after actuation. The volume of the
20 chamber from inlet to outlet is preferably less than 20 mm?,
more preferably less than 10mm?, or even less than 5 mm?, and
most advantageously less than 3 mm’.
It is advantageous to have the pressure sensor element
coupled with the expandable volume chamber. This allows the
25 pressure sensor element to sense the expansion. The expansion
corresponds to a pressure build-up in the volume chamber, and
thus reaching a certain amount of expansion corresponds to
reaching the threshold pressure for opening and closing the
valve. An arm could be coupled with the pressure sensor, for
30 sensing a predetermined amount of expansion, initiating the
opening of the wvalve.
Preferably the pressure sensor element has a surface, and

the surface forms a moveable wall of the expandable volume



9 lowered. After actuation the bias closing the valve is | owered or
attenuat ed or even reduced to zero. This allows the valve to burst open,
e.g. afteworeexihing a threshol d pressure. 5Preferably aprsriBE20G7@00028
created wherein the piston is in a position of unexpanded vol une chanber
and cl osed val ve but rel eased of bias fgr closing. After actuation the
pressure in the volunme chanber increases. The piston is preferably received

in the acthatiosr generald Ywadinea PinckRd ldveld ancepthen agbaase £rgmthe
biasing neans, it is only its nonent of inertia keeping the piston
posi t i oneAVeRCPRERE (A €BHALD B acdmpViereenent keifpeatl /shirEaeet i Bhis

Furt ner pf T 7o anbea mene (na arse b Pitasits RTEpE oI v 11 °

si mul t anechishlyexr educed. It is preferred to adapt the piston so that it

also forns the pressure sensor el enent. The piston forns e.g. the noveable
wal | of the e a"’hsl?’fﬁﬁr Subqiinment thesyglaepds| glapted gﬁe chanber

reaches actheeehol o vl listion, Bd¥ 20 ERYSScrkd anTRRBodh ARAL

bi asing nmeans are still coupled with the piston and this thresho val ue
i ncl udes Ppeai MsueHvrter + il adileysnédes build-upapoeabliyet he phat on has

a pin ext I fromt i ston -.hody .formng.the valve for closipg the
orifice, ?@%ﬂ? |H%)ﬁ%a2§m$%é§%k%%ﬁnﬁ%%%ﬁ§ﬁgngh59ugﬁeté?s?5ﬁf9F8 éﬁd openi ng
the orificeenédt he threshold pressure value is reached. The piston body is

received in the vol une chanber. The piston body is connected with the
pi sto 8and moves K¥E3HE mRalife iesiper the rpNRdede PrefprakiBl Bhel enent

pref erabl ¥aR0 phesthd iihds fBUMAhARG hePesbandRedy. vEhenpi shoRbopdy
noves past the inlet. The flexible el ement noves partly in the inlet and

bl ocks pa¥F® @ erexpaidad stedigci Myafecabdlyetthenbépséng weans are
2007/104%&%59E&§ﬁ%99¥&9qgﬂ%4of the expandable volume chamber.

The biasing means could also be coupled with the moveable

15 wall of the expandable chamber for biasing said wall in an
unexpanded position of the chamber. The volume chamber is
then biased in the unexpanded position.

In a preferred embodiment the valve comprises a piston
having a piston body that is mounted moveable in the

20 actuator, wherein the piston is received in and coupled with
the actuator. The piston extends in the orifice and blocks
the orifice in the closed/biased position. In the idle or
standly position/state, the unexpanded chamber has a
considerable smaller volume than prior art.

25 The biasing means in a further embodiment are adapted for
biasing the piston in a position closing the orifice. The
biasing means can comprise spring means e.g. a leaf spring.
The spring can be attached to the actuator, received in the
actuator. In another embodiment the biasing means could be a

30 gas chamber having a certain pressure.

If the actuator is actuated by a user, preferably the
biasing means on at least the valve and preferably also on

the wall of the expandable volume chamber, are released or



10 At | east one of the and/or other objects are obtained with an actuator
wherein an inlet connects the channel wth a volunme chanber, wherein the
orifice hae2awakme for opening and closing the orificepctrE2valose2bi ased
by biasing nmeans in 5 the closed position, wherein the inlet has inlet «
reduction neans for reducing the size ob the inlet to the vol une chanber,
characterized in that the inlet reduction nmeans conprises a flexible

el enent. Theebbaxi Afecel esbndtidH efied alilas the Ang rat Ralvkorgs a wal | of

t he inlet1 is a 10 nore flexible wall part then e.g. a ring of the body"
accor di nglPBeERIso satbamuatgkd 91 sy I5adpasd thse zeiremedhisr adleivag al | ows
a fast chgpgey9fvthesshaesOfoddie 10l et | .q _oht ai r.e stable
pressure in tKe golu%e cH%nﬁﬁﬁ.'Tﬁgggifﬁﬂglpﬁ%%gPﬁﬁgt%ighgﬁgggﬁﬁ adapt abl e.
This in 1Breasnreeduces stabilizes the pressure in the volune chanber and

reduces spitting.effects fromthe orjifice. In an enhodi ment the piston body
has a gurfacebfgg?r?gf%sat?ﬁ§¥ﬁﬁﬁﬂﬁa%ﬁuﬂﬁﬁﬂt%&ﬂwqe§§&Pdt§ﬁrPéééoéxﬁénding

preferabl ynfaegbyit 060 éheuvotgHrichamemd RSS! ased c3baty @gmhe 20

pi ston being noveabl e preferably acute to said surface. The surface
n

di nensi on8uhngei pesedrel i@y thar latiadi dditey meanetdonr éspond with the
threshol doyglug-Lhgh sfowdh bt raached: Lo, oRen e gLl Lhego l t ds furt her
ﬁ at or 5 Ui ) pﬁgroauﬁa

favored to have the actu conpri se guiding ‘neans ing the pin
ont o/ i nt oprhéenabiyceecdived aiscartaiatt udte mueereall 19f fitbe pirn back to the

closed state jf the pressure in the chanber, drops under the threshold
vaIuefolngﬁﬁﬁ%fﬂ%ti%ﬁtﬁftﬁﬁ%§ﬂ§%w'?qqx¥qﬂ PG Gp&RPRG okt 1S only

its moment of inertia keeping the piston positioned. A
pressure build up can overcome the moment of inertia,
simultaneously expanding the volume chamber and opening the
valve. In a further preferred embodiment the size of the

15 inlet is also simultaneously reduced.

It is preferred to adapt the piston so that it also forms
the pressure sensor element. The piston forms e.g. the
moveable wall of the expansion chamber. If the pressure build
up in the chamber reaches a threshold value, the piston body

20 moves. In an embodiment biasing means are still coupled with
the piston and this threshold value includes the influence of
the biasing means.

 Favorably the piston has a pin extending from the piston
body forming the valve for closing the orifice, resulting in

25 the direct movement of the piston tip and opening the orifice
if the threshold pressure value is reached.

The piston body is received in the volume chamber. The
piston body is connected with the piston and moves if the
volume chamber is expanded. The flexible element, preferably

30 the O-ring is mounted on the piston body. The piston body
moves past the inlet. The flexible element moves partly in

the inlet and blocks part of the inlet, reducing the inlet in

size.



30 separately, it is preferred to have an actuator conprising inlet
reduction nmeans for reducing the size of an inlet to the channel and

pr ef er ablwoteothergol une chanber. The inlet closing nearsTmrRiE@adky reduce
the inlet to the 11 channel/chanber in an opened state of the orifice. The
reduction of the inlet will lead to thel@ecrease of pressure in the vol une
chanber. This reduces the pressure in the volune chanber under the pressure
of the recept&tl écaFhi ené bHwené ngnd@sl i o et NolesdtOlddan@reh ihlkg pressure

in the ac%gg%ornleags %o be&ter.spraying atterns. The reduction of the
inlet als6 stabl'l FZEEtRE Bresstne2df L1Rhet efPPReChSskhd| gharnattubtbraand

receptaC|eo&&m§n@“@mbéQU|5Be%e390t§g20rW?ﬂ%Q h3 igcbﬂg%g ggrrﬁéggﬁnce.

10Preferably the pressure sensor elenent is cougled to the'in eduction
neans f or 2PedGéPAdgnEhéhienbati fiPeef thabivy livke bsazedobyt beasthet mkanseduced.

The reducti.an e l.ed with_ the e . or. ifferent threshold
pressu?e %hgt ggggpuﬁéggﬁéﬁﬁérthgﬁﬁna%gﬁfF@#@%tﬂéﬁbé&#ﬁ@nfegHétéepuator
conpri sesmeahet fenl aedereny mRaNsiker ogntaeghiRgcthessiae 9hianei nlet to the
vol ume chapber in anp closed state of the orifice, preferably 1n a

transitiofi ?WBﬁFthghéﬁéﬁééréﬁéﬂe?ﬂotbﬁé thesédlstareduThése mahasgenent
means Caanﬁ?QQEQEeQ %ge&ﬁﬁlgi%§Eﬂgn9?a@ﬁe2918§igg%2 %ﬁgmgary bi-asi ng

nmeans. n an enbodi nent € pressure sensor s’ coupl ed to the
inlet enlBrgéaeablyetns dorimnltdai mpre 4 WAl sizehepanieeachsng a

t hr eshgl ssyre.in the vol ume cghanber. Preferably the actuator according
to thgeig@%%%i%%egkbg%n%?}%e%a§§r *hi%d nG redids forthgt PPrddst cl osing the

val ve andapeeteiadl yo aisos f 058 wn-ex pafdingld84uGgi-ig otfh%h\é%'sdgﬁeﬁ’ﬁailger :
Preferably the first biasing nmeans are brought in“an inactive or reduced
state aft8rrae? attofns ankast rehangeiofsithe mdass ofpabat énfletbring t he

piston i naa1 @shd i 00 Ytain a more stable pressure in the volume
chamber. The size of the inlet is quickly adaptable. This in
15 turn reduces stabilizes the pressure in the volume chamber
and reduces spitting effects from the orifice.

In an embodiment the piston body has a surface that forms
the volume chamber wall, said surface extending preferably
freely into the volume chamber in the closed state and the

20 piston being moveable preferably acute to said surface. The
surface dimensions and the force exerted by the biasing means
correspond with the threshold value that should be reached to
open the orifice.

It is further favored to have the actuator comprise

25 guiding means for guiding the pin onto/into the orifice. This
ascertains the movement of the pin back to the closed state
if the pressure in the chamber drops under the threshold
value.

In combination with the orifice closing/opening or

30 separately, it is preferred to have an actuator comprising
inlet reduction means for reducing the size of an inlet to
the channel and preferably to the volume chamber. The inlet

closing means preferably reduce the inlet to the



30 rest. The actuator conprises second biasing neans preferably al so
operable on the piston for control of the inlet reduction. Preferably the
second biweiogy/meads work on the piston only after all owcm@mbe/opirion to
have a bias-free WD 2007/ 104113PCT/ BE2007/ 000024 12 state. This allows the
piston to burst open after a pressure build up in the volunme chanber. In
this manner a two-step biasing is obtained. The second bi asing neans are

arranged drahiaay ch@abest ih ehosbBgctihethtkebr ofhé hervel vee Thanber .
Preferably the second biasing neans are non-ljinear resilient neans.
Pr ef er abl 3B Pilesi R fbgndiLRtt Wé llodrpdi SR- Bhapdacreass | ehtPrraBri®al is

used. Sudfh a il a3 AeeAARLNRYC 1AL LEARRLSPLROS LSS dOTE Bl abl y the
piston Is recelved I n an aperture of "the disk. ch a Jf‘)l asli ng neans 1S al so
a seal i ngraotearss .chEmbeengagemenheobreheudeskf obhé heepestanlée s Thight and

revents | eakage, e.g.. of the contents. Preferably the disk |s received and
D wed § n IHHETgh G750 15 T SORGEO0T1nBr BF of Bl LERBSEF st | B ecet ved | n

the house;@anthiAsilldaeRed capet te@N8prvht Agt PELEEBnOl the sone-dideded
towards the biasing direction. This allows the second biasing neans to

obt ai n pridieriadiar prlepgestiedd liaesngha sreepurprefekhdl gnekponepzenly
resilient st . Lt i ageo el t t.he. vol une
chanber fﬁét e c%%ﬁhég éF@E%%%?E§ %?s#§8&§o§§gﬂh%pa% ?gﬁe?%%?fngfe erably
a circul ars iimMeniderd, byalde fefretlee .act uator. This all ows the use of the

i ston body for enlarging or reducing the inlet surface area.in e durin
PS5 onal s S Pt aher BeagSbes: Sengornal ehenbar oy Srabiad Hadke (1T N

Pref er abl inBets @ductUTh aRadsf Ifdlr $@alic@hgOthenNgni &t MOLHAE LEr AL § hendi st on
and the seal, preferably the O-ring is adapted to reduce the size of the
inlet of $¥ee vl U didsifeds reduced. The reduction can be coupled

with the same or a different threshold pressure in the volume
chamber.

15 In a different embodiment the actuator comprises inlet
enlargement means for enlarging the size of an inlet to the
volume chamber in an closed state of the orifice, preferably
in a transition from the opened state to the closed state.
These enlargement means can be coupled to the biasing means

20 or with secondary biasing means.

In an embodiment the pressure sensor element is coupled
to the inlet enlargement means for enlarging the inlet size
upon reaching a threshold pressure in the volume chamber.

Preferably the actuator according to the invention

25 comprises first biasing means for at least closing the valve
and preferably also for un-expanding/reducing the volume
chamber. Preferably the first biasing means are brought in an
inactive or reduced state after actuation. These first
biasing means operate to bring the piston in a position of

30 rest. The actuator comprises second biasing means preferably
also operable on the piston for control of the inlet
reduction. Preferably the second biasing means work on the

piston only after allowing the piston to have a bias-free



30 in the opened state. The O-ring formng a wall of the inlet is a nore
flexible wall part then e.g. a solid ring body according to US 5,158, 215.
The fl exiwol2odyio09f13t he O-ring allows a fast change of tlreTBE2E07@DORIE
inlet, allowing to 13 obtain a nore stable pressure in the vol unme chanber.
The flexibility of the O-ring conpensat&® for quick pressure changes
arising the volune chanber. This in turn reduces spitting effects. 5The

O-ring issSpeéker by mblnvedtbe phetenstonbbosly.oJdhe Pisdon hadkdse

pref er abl)rz) ?Lilhcﬂl ar. . Tple Qi gs(ton bo%%/lbwith 0- ring extends in the volune
chanber. T a‘presdlr &°FsVexdPt et ofPehe 1 stobs trrnppsttwiwdsout of the
vol ume chathberngndst BBtQineAg reduces the size of the inlet. Preferably the

10 novenent of the piston and O-ring is limted so that the O- ring does
not fully bl odket RECPRAePiaghed oneamy 4%e nadeanfed tmorteidd exgailnastmat eri al

h . ic. i d/ i . Th
loxi bt 1 £y ot eneee HIREE pPOrAd Pralms Mh AR S, e S rdbadt Ws (o sudden

pressure skapgdspibniparheans airé ondwer ngd £S54H € LdranGRsnsthe flexibility
of the rrag?eri al g&}yows the,inlet, even though basically circular, to have
0

local Iy dffFEPER FrRlaghid TeARhekD gl En higkertiangd frestid igotuat or
is used. RATBeiQiriBguasd. asuah !, %ié%fg%éﬁsogkhée@%prﬂa%ﬁ%{n@ﬁt reduction

means. Since the 0-ring is noveably noun or, thisis a
mai n firsPraB&pti6h-nmean for reducing/enlarging the inlet. Mving the

conpl epe pi st L -1 | ave an influence on the conplet

si ze/ ggrface ggeglre%gbg %ﬂ% ﬁy\in%ée?rb ﬁer?ﬁeeJXYeo#ljirf VORREREYYG & , on top
of the ovéiakl Bizk sediesion/medes genedliso a |cali mdafianen Byeal | owi ng
bendi ng 01:e the O-ri ng |f for sonme reason, after actuation, the pressure of
the cont eRPIFPSRFRG FF ot HELFecUbtihte @IFHAD tiie tdidrin@ncapdeventize chanber

i ncreaseslehkegd) &lexi bf erifs ridio&ars adapt to the new pressure quickly.
Local pressure densiti/ di fferences can be adapted also. It was found that
h

the di stance BEBhEEAPHYetRsIiTIoniDiradrd Bd iang ifi 1=k ist 4he bbusesbrof the
appl i egt othandcthgtor. Preferably the disk is received in the house

and positioned as a cone, with the tip of the cone directed
towards the biasing direction. This allows the second biasing
means to obtain preferably properties having a steep,
preferably exponential resilient strength.

20 It is advantageous to form the inlet to the volume
chamber in the channel between the piston body and an
interior, preferably a circular interior, wall of the
actuator. This allows the use of the piston body for
enlarging or reducing the inlet surface area in use during a

25 transition from the closed state to the opened state and
back.

Preferably a seal, such as a flat seal or O-ring is
mounted on the piston and the seal, preferably the O-ring is
adapted to reduce the size of the inlet of the volume chamber

30 in the opened state. The O-ring forming a wall of the inlet
is a more flexible wall part then e.g. a solid ring body
according to US 5,158,215. The flexibility of the O-ring

allows a fast change of the size of the inlet, allowing to



WO 2007/ 104113PCT/ BE2007/ 000024 14 pressure control position during
actuation is a neasure for the anount of flowin the applicator. This
corresponaie 200vh4tiBe | engt h of the piston extendi ng i ntectrBE2vaioaers chamber
beyond the 0-ring. A piston extending nore into the volunme 5 chanber, wl|
result in a smaller distance for the 04B8ing to travel between the state of
rest and state of actuation, wherein the inlet is reduced, and the flow

rate of tdistaiontemeraMddaie prducede LA anet henupabedhnBat . thee second
bi asi ng neans, bjased for enlarging the inlet can be varied. 10 Wen a

| arger bi B P ahehanQer iRl Icoppesatied foreduarkowragserhi gher 1 ow
rate. Wt&éﬁé%%’ﬁ@ﬂw tife 'v%llf&%%s'c%'a?nbteﬁe.a@}fx% ?Hyta%g\r’]\%éﬁges The 0-ring

and the second biasing heans allow a nore or [ess cons owrate. In a
pr ef er r edsentboidigresifddiss.ori fi ce cross sectional 15 surface area is nore

than five ti smal l er than the volL.une chambers inlet cross sectional
surfac® area. i Ethves’® tpﬁ@q:&&ag’ OF‘OPB%ESInPPthFnPéSF?ﬂi}?% f a5t on t he

pressure gedeaseddPmd he-dREARIGCIE rchil ol ERBiet BEsPHESSYAS Wk Ne-
receptacle is reduced. In a first step the pressure is reduced to a 20

pressur e Bl etlendre ithritdshgiod upeeshambeirn fifieavpramsuchaiderzedhed snal |
orifice aéd;l W5 gi‘féﬁ‘o%{ 1t'rﬁyee}Sf.i;rt"{’mdFEu%R’refsr ALt %‘ﬁ %gQU$1chg@ﬁg%gg§S§g&e to
e pressure. es I Better “an

t he out si pressure Steps all ow a r Wor e const ant
sprayi ng pet t@rningdepbrcentthef stike amfothe ahlehe pressuslelynthde 25

receptacl e. According to yet another aspect  the actuator conprises at
I eastf n BT UM Chftc)o)fd‘,e §5oLt apgy P-rdlsi \Jrébﬁémilﬁefihéan}flﬁEtUPeh od havi ng
the orifigesmanbddherchannely siiddkettheaiseeend part receivable in the first
part for form ng the 30 channel fromthe inlet to the orifice and the

pi ston recei Vil £ 1H RN S @ecked OFart MoTRede epabls Bahebbapr ek ethesi ng
et oo 0 CSERen, ELyBe EOF et BT AR the
flexibility of the O-ring allows the O-ring to quickly adapt

15 to sudden pressure changes, in particular to local pressure
changes. The flexibility of the material allows the inlet,
even though basically circular, to have locally different
forms. This further prevents sputtering if the actuator is
used.

20 The O-ring and a wall of the actuator form the inlet
reduction means. Since the O-ring is moveably mounted in the
applicator, this is a main first adaption mean for
reducing/enlarging the inlet. Moving the complete piston with
O-ring will have an influence on the complete size/surface

25 area of the inlet. The flexibility of O-ring allows, on top
of the overall size reduction/enlargement, a local adaption
by allowing bending of the O-ring. If for some reason, after
actuation, the pressure of the content flowing from the
receptacle into the channel and volume chamber increases, the

30 flexible O-ring can adapt to the new pressure quickly. Local
pressure density differences can be adapted also.

It was found that the distance between the position of

the O-ring in the state of rest of the applicator and the



15 I n anot her enbodi nent the actuator hood conprises the orifice and
channel inlet. Further the actuator can conprise a third part received
in the sewondopmati3for | ocking a spring that engages onpChsEoqiséan body
bi asing the piston for closing the orifice. The spring can engage on the

fl ange of the piston body, preferably al&ircul ar surroundi ng fl ange

extendi ng outwardly fromthe piston body, while the spring is forned by

hel i cal sPERA§UEEr couhtPhgrhet bist dnr boxlye cthOfhieorn ment inerasalreo foel ates to

an assenb o] essurj zed. receptacl e and actyator conprising an_ actuator
connect edltv¥lviet %m?Hg£o§?I ejf%‘gflrt1 h‘gh‘lgeac%%][ejaccalqéo.r'r T PRGN "dbht ai n a
pressuri zedechahebh of tas BiptsP ¢oferdid) iR HESU e HREmbeceEPtacl e
out | et cagiebe opened. A flow of 15 pressurized content, preferably m xed

with a flGPICBECK e ATF10Y- it Pbyetn grxldniing mang dulte e votiume

propel kantyhafRerr egept agbg, put] gty L tuator .inlet to a
channel thr gughrf he act uat o%'.:l il'rﬁea C%Téér:]fnle E%Lnérl])ée%:rp:set pﬁoexagcc eutgt grlnlgni%gt wth
an orificérhyelspetyeay the somtendf 20:9h xtrut estate ofThe-duatashion al so

relates to, a nethpod for. spraying.contents of a receptacle conprising,
provi di ngwge}:eé%%pgg%l Jean%lgi Jn% ’6%?1‘11%‘?1 s AHhtHhSs Prasdwtie e sheof a

recept acl echa¥hdg @ipupe FoOWESQ, the HATY 28SRGS d R@oggvol une 25
chanmber, building up of pressure in the volunme chanber, opening an outl et

of the voPhREIBAABERS fiotd@ed bjoarewidTdicy fidve siprlefi mpn fre vemtierdts af ter
reachigg ﬁhEHrgsbgfgePgﬁféyrf%'ﬁ%é@?'Mﬁi%gﬁgﬁgl' & S Rl gus L he

spraying to be released at or near the thre pr essure, ensurihg a
better 30asppaynage patyleen Hhow restd t iwigh ntHeesismvadraggimnd tofist he contents

on the ac for spraying. Preferahly the bias on the valve is

rel eased %gg%?{)le%ué edd%‘%f e%%cﬂj%"fi%aﬁ?e'Tﬁg’%ﬁ—\FeWgs PGPS SR6€ 8pened 16
by actuat bdasifbemsahyealiidd Hondfe MNAedy apriwaidsithie relkesed position
is allowed to_open due to a property of the in flowing contents into the
vol ume chanbef? pr¥erabrs PO thdhep B T 95 examee sestinaatol une

chamber. Aftence seaghi Oohér-d hfeshotd, Prasalra g alye ($anByrsL open,

chambers inlet cross sectional surface area. This allows the
actuator to control in a limited fashion the pressure release
from the receptacle. In steps the pressure in the receptacle
is reduced. In a first step the pressure is reduced to a

20 pressure close to the threshold pressure in the volume
chamber. The small orifice allows another pressure drop from
the volume chamber pressure to the outside pressure. These
pressure steps allow a better and more constant spraying
pattern independent of the amount of the pressure in the

25 receptacle.

According to yet another aspect the actuator comprises at
least an actuator hood, a first part receivable in the
actuator hood having the orifice and the channel’s inlet, a
second part receivable in the first part for forming the

30 channel from the inlet to the orifice and the piston
receivable in the second part. These parts can be produced
using injection moulding. Subsequent parts are received in

the interior of the respective covers.



creating less sputtering. Contrary to US 5,158,215 the | owering of the bias
for closing the valve allows a burst opening of the val ve/piston.

Pr ef er ablwotoe/meliane chanber i s expanded by the flow ofci®Brertioesizs i nt o

t he vol une chanber. Preferably a wall of the volume chanber noves to expand
t he vol une chanber. Preferably the wallisand/or vol unme chanber is biased to
t he unexpanded state. Preferably the noving wall of the vol unme chanber

coupl es the expaassoiet CeridtriioReid "hofadthie ton hicea. cbbbrisepr eherred
enbodi nent opening the orifice and expandi ng the vol une chanber is
perfornedogigﬁF?aﬁ%%u%haWW%ﬁeﬁ%ﬂﬂﬁw an integral body is used therefor.

Preferably theurpbbodal sg.colmu ses, [edyGNg Lhe,igeoatt beclalgh Lo the

vol unme chanber is a vantageous to e the exp BRsioh 6 e chanber
to reduci hg the sezen@fpazhe fiad dtgclpmef er ai;imntgh&kuaml ehgageshenvbherre
chanbeé. Th| |Iﬁ]%§ e flo to t he volunecgﬁgnber eadlng,to a gressure

r educt PonPEACPRePY e el d0Yy ARSHRCe 8 Obd y°Fs G

therefor. sgﬂhg baf«e&w%\s %ﬁ%H@'ﬂa@ﬁ;é Q2 RSkl thar nueg,i n applicators
for dispensing fluid e gasket is nade of a resilient material . The

gasket suP¥efndsbayneveikcpan virnhmdigudtlenger egteadjagt obhwardly

receptacl o oJhe,gaskelod s, provided M agnen ng. JIhegagket hsopieferabl y
e plegé % nﬁ?erlgl Ih %he

a disk shap hole. gas i's placed
acuate orspbhngueutnommmnmhrﬁhﬁ|gmsmmnnnxgnent of the part, in partlcular

of a hston asket bi asi ng neans for for the part in a
parti Ll ar  pok ?lgﬂve%b%a%@ LAt 9101 G BESCHPREI067 F000024 17
pressurized receptacle and actuator comprising an actuator
connected with the outlet of the receptacle. The receptacle
can contain a pressurized content or has a pump for creating
a pressure. The receptacle outlet can be opened. A flow of
15 pressurized content, preferably mixed with a fluid such a air
or nitrogen or another suitable non-toxic propellant. The
receptacle outlet is coupled with the actuator inlet to a
channel through the actuator. The channel connects the
actuator inlet with an orifice for spraying the content
20 mixture.

The invention also relates to a method for spraying
contents of a receptacle comprising, providing a receptacle
having contents that is pressurized or of a receptacle having
a pump, flowing the pressurized contents into a volume

25 chamber, building up of pressure in the volume chamber,
opening an outlet of the volume chamber formed by an orifice
for spraying the contents after reaching a threshold pressure
in the volume chamber. This allows the spraying to be
released at or near the threshold pressure, ensuring a better

30 spraying pattern and resulting in less clogging of the
contents on the actuator for spraying.

Preferably the bias on the valve is released or

attenuated after actuation. The valve is however not opened



repl aces a conbination of a O-ring and e.g. a spring. The gasket is both a
means for biasing and for sealing. Such gaskets can be used in several

appl i cat iwooo7Theriase of such a gasket for biasing w il psasE20d1®000EE
separate O-rings and 5 springs. The invention further relates to an
applicator conprising a first part havipg an actuation surface and for
receiving a second part having an inlet on one side and an outlet on an

ot her sigs; aviereiidnt.henauiheteCRNtROAB bsenaloPIhidserowi@islGneecond part
conprises a receiving space for a third part. In between the second and

t hi rd pardlogedoberd tékanber aldonetnbd, oRARr 8ua thea dpFopeety Lfarfhsutl et of
the volu r. FE I .S I ej a l.e g the
i T andPor ‘ohaudy areN i dnEbetiR LP15REoHARE P SRR et T
vol unme chanfiering b wil anprebanoher ihethg expandadhenbdyr biEStiawy neans i s

connectable to any of the housin arts for biasing the piston in a

posi tivbn rc?faclf’ﬂégpé‘n&é’éfe\?gpéﬁept?ﬁgﬁgé?! PRef Br B yCEMePERT T PRSUSi ng part

conpri ses @ 4NNale 0 ¢eRBeEhhNIcbherhpletoofst e Secomel gt with the 20
vol une chanber. Preferalg)ly the piston conprises a tip formng a val ve of
the orifilowerAngecdndhisi &dieng freansosangbéhpr val dedabkoween htwest hird

housi ng part .and otéﬁechpi St?%‘zﬁéA'fs%g”h housi ng part can be used to confine

the second biash ng means o PEEUrth housi ng 25 part can be used to limt

t he novenent rafefdiamiyst-or. vohemboyhblibbeuskngxpanded apy beharotindwedt o cl ose
of the receiving space of the third and/ or _second housing part. The

act uatbr SSRGS the VRIERE GRoEBRPr i BBSEeTrIPhY et 1or #1%ing t he

di ff er enty QMR NG RYLS moe@ €8CBxPENAT £nd0vdMifRe abhOMSe A, bk £k I £aSY
assenbly of the actuator. Since thé different housing parts are received

into eachhst harll tamel/sat vatlome shamberyligsbéabeddto Prle¢ eprgsnanded i cking
systemi s

2007/ 104 P15 OI/ %%rze(ff%g%oﬁ%l Ohan ?Q%?Ekaﬁhﬁg?ﬁ‘éé?%%ﬂ%?%ﬁb% ding. This
al | ows praduydidsonhef d<dpanzdvsi ng paet spenhtihgsodl théobet Ahces.

15 In a preferred embodiment opening the orifice and
expanding the volume chamber is performed simultaneous.
Preferably an integral body is used therefor.

Preferably the method also comprises reducing the size of
the inlet to the volume chamber.

20 It is advantageous to couple the expansion of the chamber
to reducing the size of the inlet, preferably the inlet to
the volume chamber. This limits the flow to the volume
chamber leading to a pressure reduction in the volume
chamber. Preferably an integral body is used therefor.

25 The invention also relates to a gasket for use in
applicators for dispensing fluids. The gasket is made of a
resilient material. The gasket surrounds a moving part of the
actuator or of a part in a receptacle. The gasket is provided
with a opening. The gasket is preferably a disk shaped piece

30 of material with a center hole. The gasket is placed acuate
or oblique to the direction of movement of the part, in
particular of a piston. The gasket is a biasing means for

forcing the part in a particular position. The gasket



The invention is disclosed using preferred enbodi ments. The person skilled
inthe art will understand however that 5 several nodifications of the
enbodi menwe 2ae10passi bl e within the scope of protectionpcudmo@dosnkel y by
the appended cl ains. Divisional applications are possible, for exanple
relating to the inlet reduction, possibly in conmbination with the expanding
vol ume chanber or noving piston. 10The invention will now be described in
conj unct i sePpwBChst Aechbigimesiomhef ed MO-FHmrand shays A dpdisiy .empedi ment  of

t he actuat to the inyention;, Figure 2shows a first enbodi nent

dj . 3
of an assg%%ﬁggggécéggﬁi AGUED™E hECT et h 91 &£ T o i1t Suchi gur e

3shows a bhesttenbedi BENLsOH 2R §é§@¥gd)%FplicatfgﬂguwﬁﬂgJJE% e gl.ayention
in a opened state; Figure 4shows a second ‘enbodi nent of an assenbly

accor di ng3t §26keti Aoenkbianingow blireaBsHove wed atvirm i ttdh Gexpienismential
results. gn.ipEkgure 1 shows the elements of an actuator according to a
first enbodi ment. The actuator conprises an actuator hood 1 adapted to be

fitted on topThe anvesepbactertiver sprbyidy o bHpiGathie Rab¥ak9hghood 1
conpri ses afgregs area 2 that 25 the user can press in order to activate an
tP

assenbly &f abPIF & ARV 182 e a%‘FE“Eftb?OfSp?‘faﬁﬁa}?gf i htfon ziesgiaisgbst ance.
The act uakeeoh@0fatt i Sa Pl OGUESdi MEdN LRGN £Gd Whdmy] ding Leghnigue. The

hood 1 congrlses.an openi ng 3, _ o
other side, wherein the outlet can comprise an orifice. The
10 second part comprises a receiving space for a third part. In
between the second and third part a volume chamber is formed,
wherein the orifice is an outlet of the volume chamber.

Further a piston is receivable and moveable in the third
and/or second part. The piston also forms a moving wall of

15 the volume chamber, the volume chamber being expandable. A
biasing means is connectable to any of the housing parts for
biasing the piston in a position of unexpanded volume
Chamber. Preferably the third housing part comprises a
channel for connecting the inlet of the second part with the

20 volume chamber. Preferably the piston comprises a tip forming
a valve of the orifice.

A second biasing means can be provided between the third
housing part and the piston. A fourth housing part can be
used to confine the second biasing means. The fourth housing

25 part can be used to limit the movement of the piston. The
fourth housing part can be mounted to close of the receiving
space of the third and/or second housing part.

The actuator according to the invention comprises fixing
means for fixing the different housing parts into each other.

30 This allows a quick and easy assembly of the actuator. Since
the different housing parts are received into each other, the
actuator is easily assembled. Preferably a clicking system is

used for fixing the connections. The parts can be



30 wherein the orifice for spraying the substance can be received. The hood
or cap | can be nounted on top of a receptacle and conprises a snap-on or
cl anpi ng woreeai@siiarea 4 for clanping on the top part ofrca/Broizioaso2gi rcul ar
WO 2007/ 104113PCT/ BE2007/ 000024 19 receptacle. A clanping flange 5 is
formed on the inner side of the area 438 her cross sections for hood 1 and
receptacle are possible. The skilled person will be able to adapt the

act uat or i LAHIRIPARINBIiheeepL 86! Ro18THE. achuat HT1 MO dodisctigde of a
flexible plastic. Gther materials could be used. The hood 1 is primarily
hol | ow i Piortder hoysiggepastet HéEhpampdlotolpeaneesator. A first part 10 has
out si de wal | s,,cor.r. Lhg.tq. Lat.eri 0 ecei ved
in the int erisr(%qre o%nq%gi%ﬁggdgi 8?—'%?’2'?%%% Pg%g\g[g%lrf%%%@t%gg%éﬁ%egll f or med
by a snmalthepeniswn iskipaetd 13. tRar trt3wdodl dnberatandtleswdangeaidte part in
order to differentiate the cross section of the orifice durjng ., ..

manuf att WSYRF 2 Byt as 1885aPat EPFarRlediments ?)B%s??ﬁ’%ﬂfjoe n&s< gt oduce
first 10 qnd stddd dtRIRLeidhi T aEeRhear gBue@§ B¢ tihardpdéndsal ocked into
the opening 14 of first part 13. Part 13 has of general circular section.

| n anot herlasimpodilierits ivanatl 2Bpilécifitiegsabrei phspabtel0for exampke t he
orifice, on the insi of. the applicator a numher . | ess r.adi al
channel s ]ienoaftls%\l;\%rﬂ dca(?llreel t(:)LF%e ggﬁcgrl(?ﬁhdppﬁgggﬁlffg%egg lelg'getjc': rgn%le%g of fer
a swirlinthefdaeindiing @ 1ungi dhtabke dirspernsad, ptatshng a better

atom zation or spraying. Since the orifice 11 is closed directly, bﬁl a val ve
formed by a pilit 4RVSRtERd WglinP6Wt RE SrPFFeRedt ARsEOThERNnET2 Wi not cl og

since cl osidgridie-&, il ethut down any air 25 supply to these channels.
First part 10 is shown in cross section, as are the other
Figure 1 shows a first embodiment of the actuator

according to the invention:;

Figure 2 shows a first embodiment of an assembly
15 according to the invention in a closed state;
Figure 3 shows a first embodiment of an assembly

according to the invention in a opened state;
Figure 4 shows a second embodiment of an assembly
according to the invention;
20 Figure 5 shows a table with experimental results.
Figure 1 shows the elements of an actuator according to a
first embodiment. The actuator comprises an actuator hood 1
adapted to be fitted on top of a receptacle for spraying a
substance. The actuator hood 1 comprises a press area 2 that
25 the user can press in order to activate an assembly of
actuator and receptacle for spraying or atomizing a
substance.
The actuator hood 1 is produced using an injection
moulding technique. The hood 1 comprises an opening 3,
30 wherein the orifice for spraying Ehe substance can be
received. The hood or cap 1 can be mounted on top of a
receptacle and comprises a snap-on or clamping circular area

4 for clamping on the top part of a similar circular



elements in Figure 1. In the cross section an opening 16 connects the
interior space 17 of first part 16 with the inlet space 18. Inlet space 18
conpri seswe paogIwherein the 30 outlet 19 of a recept aece/Bram7meonecei ved
in. The cross section of space 18 corresponds with the outlet cross section
19. The outlet 19 conprises a push buttien known per se, |ocated on top of
an aerosol can. The outlet 19 can conprises WO

2007/104hﬁ%%§%&ﬁ£@07AOQDQagiﬁ@_ﬁléﬂ@é-9fisv@byﬁea06n09§@ifﬁn@ﬁdsga@sing
the outlet. The shut-off valve is opened when, in the assenbled state, a

user presSEstideaBed uht oPtidetinCHessi el el’s ohopresedat ean@ vEcemeaake uat or

il ed withe TTod poskrel y e P e TR At T RS At "Pic o

di spensedacfihetonnes spacerefpoheingceptastectan be filled with for exanple
85% Iliquid. In the remaining space of the inner_ space 10 an inert gas is

present 10 s RCFrtekapre hitf drde By aebhexdple Rlaskie- JasNeF any
other propetdafhidnes1dspereated i tHSo4NDel s pjacle a
hi gh pressure for dispens?%gS?%§ I?%%id 3?aft%% %ﬁ%ﬁg?ﬁﬁ%?ﬁa%%ﬁﬁtﬁg push
but t on/ aceudeorto srace ¢ edthdhepant$ edf 18hdi spensesrt he | i qui d/ gas m xture
fromthe 15 t arrow 20, The mixture wll be received in the

di .
first part 1 P%ffﬁgr%%ﬁguiﬁ 345 f R Rt BN 2 bh° of O 5hatROMBI " Er o there t he

mxture Whteflow 4911 heri RbeE VPeHi VY Abceived EHrtheritberfdrsiepart 10
conprises two receiving spaces 25,26 fornmed on the togland bott om end of

the f1Pstheedtl- Thersb peeki V9 ngompatess akke agbpfédet ol hbpumed | afaspring
27 as “‘lémgfldgﬁgﬁiﬁ diﬁnpgpfelgetﬁéft'thgguigl%Qwégginterch%ﬂ%% le

interior space 17 a sécond part 30 can be recelve cond par can be
manuf act upadt ush ngrday etoi onf firenduli hgt e bulhe at s0s 9t hecttechof quies can be

used. 25The, secon art 30 is designed primarily as a gujding nmeans. for the
pi ston 40" %C%eg%ﬁﬁ?%aT??ufﬁﬁg?ﬁ Ii th Tﬁ%ngi?s?eB%??t?d?%¥Yh§§vbTune
chamber ofstpessiWESttO®Mass produce first 10 and still obtain

15 different orifices 11. Part 13 is locked into the opening 14
of first part 13. Part 13 has of general circular section.

In another embodiment part 13 is integral with part 10.

Near the orifice, on the inside of the applicator a
number of more or less radial channels (not shown) are formed

20 around the orifice. These channels offer a swirling effect of
the fluid to be dispensed, causing a better atomization or
spraying. Since the orifice 11 is closed directly by a valve
formed by a pin 41 extending into the orifice, these channels
will not clog since closing the orifice shut down any air

25 supply to these channels.

First part 10 is shown in cross section, as are the other
elements in Figure 1. In the cross section an opening 16
connects the interior space 17 of first part 16 with the
inlet space 18. Inlet space 18 comprises a space wherein the

30 outlet 19 of a receptacle can be received in. The cross
section of space 18 corresponds with the outlet cross section
19. The outlet 19 comprises a push button known per se,

located on top of an aerosol can. The outlet 19 can comprises



Second part 30 has a conduit 32 leading fromthe outer side to the interior
space 33. The second part 30 has a 30 outside ridge 31 to engage and seal
on the i nvenveoriowaBl of the first part 10. The secordTmanto7Adodaas neans
for guiding the piston tip 34. The means conprise an opening 35 wherein the
piston tip WO 2007/104113PCT/BE2007/ 000024 21 41 can be received. The
opening 35 conprises a tunnel directed at the orifice 11 is the assenbl ed
st at e. a shhe-pEst valed iFsrrepentead hndtbgobmhgrt&ﬁa©gt3%tan@§§pacg 33t0f
t he second rt .30. The piston tip 41 extends into the space and into
t he openi388g§9f$h¥a V?tgﬁ EBRBPAs¥Eehwo 18- tPengssepbAgdnstRrtRavrnyser

pref er abl prasgescuhar aéEAasogeablvANor TH¢4RYELAR gﬂUﬁQ%ﬁ%ogEkgt | %5 the
cylindrical. The seal, here O-ring 42 is received in the circular _
groove 442gfupkerpheprenli0 beyond the groove 44. 0-ring 43 is placed side

£ 0SSt e BN TR PLBL AR By b bR A, 2o
partially filled with a fluid possibly a liquid. The fluid is
the product to be dispensed. The inner space of the
receptacle can be filled with for example 85% liquid. In the
remaining space of the inner space 10 an inert gas is present

10 such as for example nitrogen. By means of the inert gas or
any other propellant there is created in the inner space of
the receptacle a high pressure for dispensing the liquid via
the outlet 19, when the push button/actuator is actuated.

The outlet 19 dispenses the liquid/gas mixture from the

15 top according to arrow 20. The mixture will be received in
the first part 10 in the conduit 21 formed on top of space
18. From there the mixture will flow to the inlet opening 16.

Further the first part 10 comprises two receiving spaces
25,26 formed on the top and bottom end of the first part. The

20 receiving spaces are adapted to hold a leaf spring 27 as will
be described in more detail in the following.

In the interior space 17 a second part 30 can be
received. Second part 30 can be manufactured using injection
moulding, but also other techniques can be used.

25 The second part 30 is designed primarily as a guiding
means for the piston 40. The second part, together with the
first part form the volume chamber of the invention.

Second part 30 has a conduit 32 leading from the outer
side to the interior space 33. The second part 30 has a

30 outside ridge 31 to engage and seal on the interior wall of
the first part 10.

The second part 30 has means for guiding the piston tip

34. The means comprise an opening 35 wherein the piston tip



space 37 if the piston 40 is received in the second part 30. The O-ring 43
is received in the area 36 in second part 30. 15A helical spring 50 and a
cl osi ng bwoyodrlioead be recei ved space 37 encl osing the pcstBmodosn4t he
interior space of part 30. O osing body 51 has a ridge 52 that can be
received in groove 38 in part 30 provixdi ng a snap connection | ocking the
closing body 51 in the interior of second part 30. 20The spring 50

surroundgltanbggyﬁggep§?apnTﬁQ Qééﬁiﬂg thecphstPBetnatbenférection of

arrow 55 towards the orifice 11 pring 50 engages on edge 48 of the
pi ston. directadaabt hee enbbilceehl $prihg 86sembiedrseateThe piston 40 is

only biased by the first biasing nmeans, spring leaf_ 27 in,25_fhe ed
position/pos?%?oﬂlﬁ?o?eéQ.l§¢¥%$eéz? a??oﬁﬁ?hgn2%¥i%%a?%a§%25ﬁaj?§£§%nd
away andsghgebigs @ébbn@e?éﬁkeaﬁedThEhgiBE§hOBibS4nh@ﬂt@haem@dtbOtneve nor e

or less freely according to arrow 55. The piston end part 49 extends
t hrough sheacepdfi agdsande Boet ppebiosi A§-bdly BiStTReCOPPLA§SFehFO29 Wil |

L hi dwll_al in, ; di
Form Cho=0nRy fRe 3 RGFE braghloPhaEne Pbycang FRaTRr cE bR EhG a1 actf on

of arrowrhs. pTBecsPEhAYbEOcbip@chbiayi Bgliumadnscald
2007/ 104113PCT/ BE2007/ 000024 22 for cl osing the valve eferred

. In.a
embodi ment sBREngeso. | BeAst OarbrdsfRgifearsct3FdctBsFhG Fﬁ@CBﬁFFice, but is

a biasin s4Qnby £AE pieY¥snt bRaythenel 3krEnopbihhaeli Bketnbd of the
vol une C%gﬁ%g? ég &%IF %eBexplainedyhereun%er. gTEe | eaf spring 27 biases
t he tal veeyontihéhel gsedvpodéti on. Spring 50 can al so bias the vol une

chanbers in Ehe.non-g;?gggﬁ%ﬁéﬁggﬁgvéggﬁpgpégggné7P§?tgﬁnq%dO-ftﬁeuser

exerts forceoRi3Ped 0 e prston according to arrow
55. Actuatigensby a-usely us dineckky eeupl edallost@liekbeapang BBe floas on the

piston eé%%%2d3gyi%|%ign%igﬁggs4%7is received in the second part 30.
The O-ring 43 is received in the area 36 in second part 30.

15 A helical spring 50 and a closing body 51 can be received
space 37 enclosing the piston 40 in the interior space of
part 30. Closing body 51 has a ridge 52 that can be received
in groove 38 in part 30 providing a snap connection locking
the closing body 51 in the interior of second part 30.

20 The spring 50 surrounds the body of piston 40 biasing the
piston in the direction of arrow 55 towards the orifice 11.
Spring 50 engages on edge 48 of the piston.

In another embodiment spring 50 is shorter. The piston 40
is only biased by the first biasing means, spring leaf 27 in

25 the closed position/position of rest. After actuation the
spring leaf 27 will bend away and the bias will be released.
The piston is then allowed to move more or less freely
according to arrow 55.

The piston end part 49 extends through the opening 54 of

30 the closing body 51. The spring leaf 27 will engage on this
end and will also form a, or in an more preferred embodiment
form the only the single biasing means forcing the piston in

the direction of arrow 55. The spring 50 is a biasing means



| f the user stops pushing the actuator 1, the spring leaf inmediately

cl oses the valve pushing the piston on the orifice. The spring 50 holds the
cl osed stwbeost/mensl y, but tenporally after actuation. Poe/BEmoceoearerted by
| eaf spring 15 27 corresponds to nultiple tine the force needed to cl ose
the orifice or to nove the piston to thke non-expanded state of the vol une

chanber 71. Figure 2 shows the actuator hood in the assenbled state,
pl aced onféhecposlgy 48 OfaBve ECEPt ACHLe rlBVLY h@mlsbamsﬁt 0§ 0@@%&
formed in the actuator will be discussed. From t he out 9 the

content OfCfhe piaepracheans Eef debosbngheherpfrifecad. but x@la $iasinde
i ved { t 16, .F th t d 31
ceal s o AEHIE TS SOPRBE NG NG TS nduar AR bifet 5P ol b Bces in

mass- pr oduslome ahdobet hes mahuf aesé Udézepl)eﬁlﬁéﬁhhéﬁé-ﬂlmﬂ@rus' ng two noul ded
pi eces such as first part 10 and second part 30. The content can in
this eﬁbodlnéﬁ@eo%?%ff$%%}@%r%hd%%%%%sd%%%lﬁ@lEQ yranele$rd second part

30 and s b 30,1 r o h The
openi ng é%é?ggggﬁhe%?%gﬁ%jt %%%n%%%oggiés : % g%%%ﬁ 9%6%%9 %no%$?he
openi ng 32onhexpindedanteoat | heet t poimgh Ehelsnbemdéd bﬁtme&meth@x@r8$0n 40
and secon fart 30. The Vwif007/104113PCT BE2007/ 000024 23 |nI$t 64 is

< pf

formed by {Fde @3 oFthe OHL A Y YB" B5OExEBAIPHYT PRVRT R F+3%h the

second paitrdP.sTheatplhetibd ﬂgysa %é@ﬂdﬁscaige&@wyc@um@@ the piston body
40 and between the ridge 65. Even if the piston is noved 5 a fraction

si dewdlys BRED? i Rg tbeam@w qo, theeripter edenhedtbingisstngriginal 238 ze.

Piston 40 sea}s Qﬁetggefegﬁéé%r§ﬁ%ﬁ%é§'éﬁéuQ&QHatgﬁe pas farg 1$€ %éyld

can penetrate the space 3 engages on blston 4 ing off
any flui dipa¢diately closes the valve pushing the piston on the

orifice. The spring 50 holds the closed state directly, but
temporally after actuation. The force exerted by leaf spring
15 27 corresponds to multiple time the force needed to close the
orifice or to move the piston to the non-expanded state of
the volume chamber 71.
Figure 2 shows the actuator hood in the assembled state,
placed on the outlet 19 of a receptacle. Now the channel or
20 conduit formed in the actuator will be discussed.
From the outlet 19 the content of the receptacle is
guided to the orifice 11. It will first be received in space
21 and guided to the inlet 16.
From the inlet 16 ridge 31 seals off the flow to the
25 right side as shown in Figure 2. Tolerances in mass-
production allow the manufacture of such sealing using two
moulded pieces such as first part 10 and second part 30.
The content can in this embodiment only flow through the
opening 60 surround the second part 30 and surrounded by the
30 interior wall of the first part 10.
The opening 60 is connected with opening 32 in the second
part 30. From the opening 32 the flow can continue through

the inlet 64 between the piston 40 and second part 30. The



10Fromthe inlet 64, the fluid can flow into the volune chanber 71
surroundi ng the piston 40 and O-ring 42, and received in the second part 30
and firstwpand7/1b@13The wal | surrounding orifice 11 fornmectrBx20fovéand si de
wal | . Anot her ridge 31 of second part 30 engages on part 10 and seals off
15 any fluid path between the two partssy In operation, as shown in
figure 3, the volunme chanber fills up. A pressure build up occurs.

Pi ston 40; extensls i&tﬁfﬁb‘ava}%@d&h@m-tgee%péééﬁnaﬁénrf ggends into

the guiding neans 35 into the orifice 11. T O orifice 11 osed by
the tip. Skeending sinereiseticdom the secdidepart 30Since the piston 40 has a

circular surface .72 sur ndi ng the piston pin 41, and, since the piston 40
i s mount ed noﬂéeab]t % {Zﬁg“aa%t tt%r?dgc%blf(aff]@ﬁ% T 7Wet%s%?’£ssure 25
bui l'd up lbé'd%_hﬁo VA e ehaebernd Ir Widd X ertvén PLeSEhE ep Pt SR fs sibdage 72
agai nst the biasing neans fornmed by spring 50 and spring |leaf 27 or only

f or medd bya t Feagp¥omps 1dena vy . aqeese{ndhi ) aprewg(e) Bhasiesyttdd piston in
t he direg% q@tof t he orifiéf#aflgf£gg the orifice. 30The spring(s) exert(s)

a force oné%heahﬁ%t%§ﬁ Y orce Th conjunction with the surface area of

surface 72 corrgespond wddil$ her t e shohth Y esstit eimeedciedat or ovescan®e t he
bi asi ng bg t hese springs. Wen the pressure in chapber 71 has reached WO
2007/ 104113PCT7 BEXO 0710000230 22 pkr 2 He eShd | FPpFRsSlr €9~ ¥HRIptdton 70 wil |l

move accoggnged OoRr W 0x 4k t eIl aYi ngs Aheo pksLep Ploidloguh of the
orifice and§€%% oﬁif?ce %1Sm?$l be open%d& %he pigtonu%inp4l functions as a
val vel®or opefiory wmel thbst ngé t hieherfinte. cdh nf hoot het o ebive dv odkure a
pressure s suc

ress nsor e& ment h.as g electrical instryment can be ysed. O her
Bl aei ng. reaRotan be. TesEeUERLRS Brd BEt Pt parBa e e e P bi o
mat eri al sre&EPIvOPSiArenPr eéeon@dpast N8 4he SPrévgsaat! ow. fohefaslil
reactions. The spraying pattern and the advantages .
surrounding orirfice 11 forms the lefthand side wall. Another
ridge 31 of second part 30 engages on part 10 and seals off
15 any fluid path between the two parts.

In operation, as shown in figure 3, the volume chamber
fills up. A pressure build up occurs.

Piston 40 extends into the volume chamber. The piston pin
41 extends into the guiding means 35 into the orifice 11. The

20 orifice 11 is closed by the tip. The tip is received in the
orifice.

Since the piston 40 has a circular surface 72 surrounding
the piston pin 41, and since the piston 40 is mounted
moveably in the actuator according to arrow 70, the pressure

25 build up in the volume chamber 71 will exert a pressure on
said surface 72 against the biasing means formed by spring 50
and spring leaf 27 or only formed by the spring leaf 27.
These (this) spring(s) bias(es) the piston in the direction of
the orifice, closing the orifice.

30 The spring(s) exert(s) a force on the piston. This force
in conjunction with the surface area of surface 72 correspond

with the threshold pressure needed to overcome the biasing by

these springs. When the pressure in chamber 71 has reached



10 according to the invention are preferably obtained when the orifice is
opened quickly allowing a direct outflow of the fluid collected in the
chanmber Ao 20dmr0vaBve according to the shown enbodi nent pcs/BER0d7ve00RY PE

al l owi ng an expl osive opening. The valve could be replaced by a fast
shutter. 15The expl osive character of the val ve opening and cl osing the
orifice in particular the valve also opening the outlet of the vol une

chanmber, fHevieMSsHdRL SRIdUAY @le fhbeoat76 hei St aidvantt@ifig ao

spraying session of prior art actuators. 20Contrary to prior art, the
pressur e aefewr/ @ enefidriing diedbatdy phe bl axitheihedes andf bist on,
does not react, to sid ct.uati.on, but re Q 0 reachjng a certain
t hr eshol %C?eé%%r%gﬁll% gllsov%lﬁe % a%%eer}(?dA?g%er oélin%tcﬁ% élhrg lenventi on the

val ve/ orifuget ion$dds apenadrdi feetdyeyngSamdt tbd oty de ¢ esdel d
pressure can be an infinitesiml anpbunt over pressure with respect to the
outside. If tHe FUDYH PHRABAGRE A tRFRSTEE TS e B RN He pFEtdrAS s nore

or I'ess 1 66l dciDyEaD! & 4[N, ACLURIOL A 3TN DL GBI £ b UL gy R, F0 1 1O

the fluid fTfowng into t unme cha ter actuation cause the

pi st on t doerowveed f osu@Ex pen P08 Dird hehahiawberor Aohessiitexiuled up wil |

occur due to a, S:[T‘BH nonent of inertia needed for, novenent of fe pL st on
s OV THe"

| a
and exparf& ot bt V@Wﬁ(ﬁ?ﬁ%&%ﬁ 7] DO 4L e RER :
pressure ikt deéot fokOMbINAtd O WM A d T%@@t@mm Ngh & 04 @¥En €higaber formthe

openi ng neans for the valve/orifice. e second bi asing neans, here a
cyl i Nt i catcepiing 50 Shaetisemnlgn t areaprecfarab b toor hed wheni et 64 of

the volu er.71. i i I t S t wo- st ep
actuati ogrf J;gér;r(lé)b{/s a(%ﬁféer?ecgcg ua‘?llgg)ﬁ g{/f%‘%@grgb%@?(@?t%@éﬁ%o‘%ogget%%
act uat i onfsutd acel Peclaepriosstite dchahidenp7df Theli obh v esicograichavoethd 6

through inlet 64, expands a 10_vol une cha r 71 that is_ directly connected
wth the SiPvs cenaGETigier ofh Coi P ExpURS ) DRl CHTRESTE HFRLYETEI 03 ng T he

orifice tQOREAG. Thee BXPBNS| OHu BAGHOT rEHE2 088 NHP0a Of s hesN@t¥eri S possi bl e
since the bhias ?or closing the valve or bringing the volune chanber to an
unexpbnded sthHie ¢xplosive character of the valve opening and closing

the orifice in particular the valve also opening the outlet

of the volume chamber, prevents the ‘spitting’ of fluid at

the start and end of a spraying session of prior art

actuators.

20 Contrary to prior art, the pressure sensor element, here
embodied by the biasing means and piston, does not react to
outside actuation, but react only to reaching a certain
threshold pressure in the volume chamber. According to the
invention the valve/orifice is not opened directly by

25 actuation.

The threshold pressure can be an infinitesimal amount
over pressure with respect to the outside. If the bias on
piston is attenuated or released the piston is more or less
freely moveable in the actuator. A small pressure build up

30 from the fluid flowing into the volume chamber after
actuation will cause the piston to move, for expansion of the
chamber. A pressure build up will occur due to a small moment

of inertia needed for movement of the piston and expansion of



15 attenuated or released after actuation. After ending the actuation the
bi as on the vol une chanber and/or the valve is increased and the actuator

will takewdtso7@siBi on of rest as shown in figure 2. PCT/BE2007800024
enbodi ment the cylindrical spring exerts a biasing 20 force on the piston
40 also directly after actuation towards closing the orifice. The

vol ume chanmber 71 is allowed to expand, opposing the second bi asi nhg neans

50. In thehshewameskodiraeNbresBEref buhedwabl $notokbenyel URewehaMBgE, here
surface 72 is formed by the 25 noveabl e piston. Mywving the wall expands the

vol une of SkKRenekAAbEPLUMe chpmheughori G5€r apetingt meansefibsdthent wherein
the expangh@p.9f .t ke xol ume chamber is directly coupled via the piston and
pi ston pin to open the valve, in an |ess preferred 30 enbodi nent this
coupl i ng coul GhbestopnddbiiadingchesnsThreexpandahl adehagbespeonbdsbave a

"moving' wall. Wien the wall noves, a sensor could sense this novenent and
si gnal thBGSBEnpﬁgyo Ot REMGalHEC BCHLOByWRENehbrndgneRE PAnSEoRNBN the WO

2007/ 104143PGhEBERANKER06924 528 ¥ahMBAC! B3LRE LR OEhEiSS% By %aﬁiﬂgsa“ﬁy
t he biasing nmeans or interrupting the biasing neans. he flow of fluid
is illustpated-phepi gotea8iodhewhtuedyi sfakonbzedakhohhbyori ikee by The

vol une Ché?%%%ihs Io%ated ) ugs%re€n1fron1§ge orifice. The orgfLi is the

outl et of “the vBPufe '8R&FLEP. EFGar&°3 SHOWECEné  aBt BAESFUEShAVH § 4R inl et
on one side 90udt theeatchyahornanndlhavi nearanghrihiee &4, oaxgaatiBen side 91
of thﬁgactuator. In the actuator a channel is fornmed in 10 and through the

di ff et8nt VRARRS 6harReradiukibeF. 1TheieRahA¥l cesnprisdswathorbrecchaiber 71
that s expangallginTig;ahalfens2bA0-GAURL! 863 301401 8holonlNEyol U
ble, ent on

chanber, the size of which is varia epen € opened or cl osed
state of ohafdoceftoeppas.wrhke bepdnstasseddi/nrt hbef obknnhggofOakewal | 15 of

Lhe prannglile [8"EBISOYILNS: HRYCBRLCRLE! 80r [RS.YRY' che YRYERPCE against

bringing the volume chamber to an unexpanded state is

15 attenuated or released after actuation. After ending the
actuation the bias on the volume chamber and/or the valve is
increased and the actuator will take its position of rest as
shown in figure 2.

In an embodiment the cylindrical spring exerts a biasing

20 force on the piston 40 also directly after actuation towards
closing the orifice.

The volume chamber 71 is allowed to expand, opposing the
second biasing means 50. In the shown embodiment, one of the
walls of the volume chamber, here surface 72 is formed by the

25 moveable piston. Moving the wall expands the volume of the
chamber.

Although illustrated with an embodiment wherein the
expansion of the volume chamber is directly coupled via the
piston and piston pin to open the valve, in an less preferred

30 embodiment this coupling could be formed indirectly. The
expandable chamber could have a ‘moving’ wall. When the wall

moves, a sensor could sense this movement and signal the

opening of the valve, e.g. by releasing the tension on the



Contrary to the prior art the orifice 11 is opened not directly e.g. by a
coupling of pressing area 2 and the valve closing the orifice, but the
orifice iwoapemediienly after 20 pressure build up in a volrmmRohamher in
the actuator, directly upstreamfromthe orifice. From the receptacle
the fluid is released into the actuatopgfoll ow ng actuation of a user that
opens the receptacle outlet. 25The fluid is first collected in a first

chamber 3g; f b dihFaqnthPaficS0. b MM idieraiad gk A 84 fdind he
fluid is allowed into the expandabl e 'vol une chanber 71. Froman initial
pressure 9 irHerpuEpie|tdie thieapirgsganss lowered in three steps to

out si de pressfﬁe'flmﬁoofeﬁdjirf i'sn %g%gﬂ&@%%ﬁéiﬁl@gx@&%n n the .pressure

in the recept acl e e pressure’in r $he pressure in
chanber 32s dtdmiiaghern tien ol sice. 11 WD 073 Thdd 1SRG SE200 7Y Q0008 27
The actuator according to the enbodi nent shown conprises yet another aspect
that ippreresredie Sramyihy) ofifhee f 1 TR ookl @R rifigtae oiflet igf tHee pi st on
noves to E%% ume chanber 71, nove towards the ridge 65. The inlet
64 bet vvee‘ﬁ&( t eé%ﬁréﬁt/%n' wal | 63 and ridge 65, will eventually reduce in
size, if the Rigqury AZhovesthatactdeetqosi thanishoawm imldt gur eorBe Shhe
O-ring reduces the size of the inlet, allowing. a further pressure ,

di fferencgéjb%jfsv@é% atq'ltélex‘/%?{mea%ﬁiu_ \éjrngi_laranﬁ%l%%e{ii% %ﬁ?lé%%rﬁfeqe 32 and
the recepyacde Qe ther ddOf hern stgle. adhisc s | PVend ke B {41 tHekied MY ovemrent
of the spraying pattern. The controlled |lowering of the pressure in the

flui dl@l | ane tlorougleore oll Efefénin parts qhethe ezgunater f f Brendkanneh

out si de aj vol e n: t h i es i fice.
A1S prersrphtedtid Cho G Ehafie DO PTG ONA TEPagipte ponet il | G
nore prefarabl yorhhise, &n banletowering tdibups eslsamieed) f flee emtee abf ows a

better spraying, pattern.. The pi ston/ bi asi nmeans construction allows_.to
obt ai n SUSRLFowkS ot T ke P RRRPBRcemt L0 TREATR I T nGLPEval ST et 20

recept acl gne THei bi @) NG MRaDS Ml bi 9ohysad | o enb fEOWM Sfiing. One wall

15 of the channel is formed by the moveable piston. The wall is
moveable against the biasing means.

Contrary to the prior art the orifice 11 is opened not
directly e.g. by a coupling of pressing area 2 and the valve
closing the orifice, but the orifice is opened only after

20 pressure build up in a volume chamber in the actuator,
directly upstream from the orifice.

From the receptacle the fluid is released into the
actuator following actuation of a user that opens the
receptacle outlet.

25 The fluid is first collected in a first chamber 32 formed
in second part 30. From there, through inlet 64, the fluid is
allowed into the expandable volume chamber 71. From an
initial pressure in the receptacle, the pressure is lowered
in three steps to outside pressure. The pressure in chamber

30 32 1s lower than the pressure in the receptacle. The pressure
in chamber 71 is lower than the pressure in chamber 32, but

higher than outside.



fluid fromthe orifice if the threshold pressure value is reached. The
second threshold pressure will be dependent on the bias for closing the
val ve/ keewongotfoei1sol unme chanber in an un-expanded st at ecafgraoo7ao06oaat i on.
25The full or nearly full release of the bias fromthe first biasing neans
27 after actuation will allow the expangion of the volume chanber with a

very snall over pressure. This will allow spraying/dispensing of the fluid,
even if the pnesdddibd RRJIBEMAHES tise V@idod OMntC WHIWA Yeckhisdde
teachings fromprior art. In experinments it was neasured that the

i nl et opeffh@rtvRief LG et s roRe ©% wiisradwidyd thantios 1£kad or

| i quids, ref e l.ess it 0.05 f .
boay) Tos e ESh 3 7 e oDy I RS ERNES oal %\r@h%s"%lruer?eer abl y
a w dth afhd&n®s8r -7D0, Goventdfawatdguilts adgd, €4, -THs Odh1en 64 1geisesen

Figure 3 shows the working position of the actuator 1 during_actuation.
Di rect}y &% igledndiaoh & fansv 0¥d9¢ ubor 5veht v bEY usrdice ThHe | eaf

spring 275;3he fgr h asi @qﬁq@v 4S5 deg. | AEGOr L to,arrow 70,
al | owi ng The 'pi{s$ otzﬁet o) m)vr{e]ggf reely %cc%)llrﬂgclpng 0 arfow ro. %l%f% st however
t he pi st ofidi@rered ntEiaP-thiempriddeecs| Ose ngl posof ittre Prkdéter abl yowteg | eaf

[ ill_ b I f | tact. 10 with th j St dur.i
et uati or BRI ROCLRRT BIF IR FTSHOD AT Aol W0 1T poR et R pi st on

back in the PRSI dhONs e rasd ACEREEH NI t O | E erdeeptacl &l @urend shows the
pi ston being noved a di stance 80 according to arrow 70. The orifice is
openekl Theheurdide. 1By el bIws nfef B1fpsthem| ieprevrmrerthect nte® 64 in the

posi tion %éréﬁf%% %Fttefﬂgggﬁ%%mééé off@ﬂwléﬁ iﬁ&gafeﬁggd%PégéﬁPg fgans 50

are conpresse di stan O or Tess, exerting a force to counteract the
openi ng. flnee sfbabd akladis edred atorntalbedgf POt he size of the inlet 81.

The inlet enlarges if the pressure in volume chanber 71 decreases. The
inlet is red REeIHE Dr IR RN t"ﬁjeﬁ?/o‘?lbjf’f%lcg%a?rb%ranfg Y%@fu%%ses. Thi s
wi 'l arrangenBe FOTE oRSti@Ntor | owe obrdbeit-€i & & onr thes recepias! ea

15 preferred orifice works at 0,2 - 10 bar, preferably 0,4 - 5
bar, and more preferably 0,5 - 2,5 bar. Lowering the pressure
difference allows a better spraying pattern. The
piston/biasing means construction allows to obtain such
lowered pressures independent of the filling level of the

20 receptacle. The biasing means will only allow outflow of
fluid from the orifice if the threshold pressure value is
reached. The second threshold pressure will be dependent on
the bias for closing the valve/keeping the volume chamber in
an un-expanded state after actuation.

25 The full or nearly full release of the bias from the
first biasing means 27 after actuation will allow the
expansion of the volume chamber with a very small over
pressure. This will allow spraying/dispensing of the fluid,
even if the pressure in the receptacle is very low, contrary

30 to the teachings from prior art.

In experiments it was measured that the inlet opening
between O-ring 42 and ridge 65 was less than 0,1 mm for

ligquids, and preferably less than 0.05 mm for gases. The



The O-ring 42 is brought into close proximty with wall 25 65. The 0-ring
is flexible and can be bended locally to adapt to |local or quick pressure
changes iwotbe/foknnw of fl uid. The spring properti epcofBmbm/obeki cal
spring 50 will determne the flowrate. If a nore powerful second biasing
means is used, the inlet wll be largepg allowing a higher 30 flow rate.
The flow rate is adjustable by using a different second biasing neans

havi ng dijffi@rents g/l I ENind T RBIId L Sha I & A SNPWS & &8 @d ogmizodi ment .
Li kewi se parts are indicated with the sanme reference nunerals. Upon
actuati o, (& ™D OO/ UpAABROH BEAT07 000024 X aseragasshes on surface 2,

the | eaf spri 27 w11 nmove.accordi.ng to arr.ow 10l1., . The | eaf ri ng,

bi asi ng the ilg“iuorr? \%fk}cﬁlsaec & &t [?poossjiﬁjeoréror%v%%fd%%ltlosﬁﬁol | onger
exert a kiwasimg donee oh | el P&tion alfdsr Upanuactsatd dfldhe bimsiing 5 wil |
be rel eased or at |east attenuated. The novenent of the |leaf spring is

i |1 usty atese-gus fihpraciator. ThedeiHd Muihg edie figrsts H&®ingkd in the

housi ng t 103 of C T esond,; bjasi ihs, a di sk
i ke shag[gerdaI}sﬁlfeejté)o}?ér eecgigb@ %%%o?rf%:[ .(Pletnéa aper?’u@e %%%?{b(s)fﬂ t he di sk,
part of tgiestprstion meve efmdaled.accordifhe gasketow 110 | Atbatirst Biasiver means

and a seal, replacing the, stgar,i ng %(}) and, O-ring 43, of the first enbodi nent.
Furt her tHe dskcanothaaih fidts F ok ¢ i 153 GRS E when t he

pi st on movesr ACH0T Hi 11 t O BF FQViflly Wi 11%d hes Shovn pash tdon @ngRst in
Figure 4 no or very little force is needed to nove the piston 70. This
al | owk0 a Wwidtlsttlopami sigeofduhien®ra ¢t wet Wn eAfienfaciuaictemtivn. £ L second

b 25119 B AT I ELBRl g oL M Sty Bl il tige
form Valés ©fst heccording to figure 2.

Figure 3 shows the piston being moved a distance 80

according to arrow 70. The orifice is opened. The surface
15 area of inlet 81 is smaller than the inlet 64 in the position
of rest.

Figure 3 also shows that the second biasing means 50 are
compressed by a distance 80 or less, exerting a force to
counteract the opening. This bias is directed at enlarging

20 the size of the inlet 81. The inlet enlarges if the pressure
in volume chamber 71 decreases. The inlet is reduced if the
pressure in the volume chamber 71 increases. This will
arrange a more constant flow of fluid from the receptacle.

The O-ring 42 is brought into close proximity with wall

25 65. The O-ring is flexible and can be bended locally to adapt
to local or quick pressure changes in the flow of fluid.

The spring properties of the helical spring 50 will
determine the flow rate. If a more powerful second biasing
means is used, the inlet will be larger, allowing a higher

30 flow rate. The flow rate is adjustable by using a different
second biasing means having different resilient properties.

Figure 4 shows a second embodiment. Likewise parts are

indicated with the same reference numerals. Upon actuation, a



inlet 120 to the expandabl e vol une chanber are fornmed by housing parts and
the piston, in particular the O-ring 42. The O-ring is nmade of a nore

fl exi bl e wates/@h1ishan t he housing parts. This all ows tlreTB®R2007@06024 QUi CKI Y
adapt to 25 pressure changes occurring when the flow of contents into the
vol une chanber fl uctuates. Li kew 9 the first enbodi nent, actuation of
t he second enbodi nent has two consecutive steps. Wien actuated the first
step willuspenptéieest em stirfheeval vehshuehfngpoinghe73Qirecepiracl e. This
will create the, channel and hinber to be filled ug.mjth product basically
at the saﬁﬁcﬁFgﬁgﬁrEoiﬁrfﬂ% i% : ThepheefcBPatngnhePinpsngbrhgi RgSheans(| eaf

spring) Wibp keep ahgetlbhC8pBbesed: or¥,2007) 14113KCTI 5007, 000024 30

| mredi ately further the actuator cones in a second position~forcing
| eaf spribgag¥nawbgra@lofir phet hesbonfle2. Thenpaessateohnthbebthanher wil l

nove the pi n 40,102 according,to arrow 70 and both the orifice 11 will 5
open a%d &hgis% uﬁ%f%ﬂﬁ e?r7§9m}??8€x%5583u?ﬁ? -crBatBevemeRt Phathfot
spits.  leafhgppengonsskilhedripelihenast gkl 3identify that opening the

stem of the receptacle requires less forcé than the further bending of a
| eaf spring. Ahsscerdueheaing meanefble 19 repebdedi bhethdchoasing of the

devi ce ac i to-t i | i §,di tLy coupled with the rel ease or
attenuati%%£gfﬁ€%e8%igget%gﬁﬁékgPoggé'p%@%t?%ﬁo% ?ﬁ%s§39v%?ans 5TRe

pi ston 404120 wikdé shepldrihged2ohaslaniietiet aupedishe wal b §berTheei nl et
64,12? St?%f ogen?dug,to t he biasinﬁ of .15 the spring 50 or the gasket 110.
Corpar &d the FifstiekboB?rREntS ShewRlshori §8r&eeesvedhe vol une of the

channel, inl ethangh expandad! es vightie, chagben iﬁeﬁﬁéeaﬁﬁd%0§gali“ particul ar
with respect to the channel. The free space %etmeen two body parts 122, 123

in 20 par¥eelpaing nthdesprenagbef oredtBeringet3100 ther &dused.

embodiment. Further the disk 110 has the preferred non linear
properties when the piston moves according to arrow 70. In

15 the shown position of rest in Figure 4 no or very little
force is needed to move the piston 70. This allows a burst
opening of the orifice directly after actuation. The second
biasing means do prevent the closing of inlet 120 by exerting
a bias opposite arrow 101 on the piston.

20 The inlet 120 has a generally circular form. Walls of the
inlet 120 to the expandable volume chamber are formed by
housing parts and the piston, in particular the O-ring 42.
The O-ring is made of a more flexible material than the
housing parts. This allows the O-ring to quickly adapt to

25 pressure changes occurring when the flow of contents into the
volume chamber fluctuates.

Likewise the first embodiment, actuation of the second
embodiment has two consecutive steps. When actuated the first
step will open the stem of the valve shutting of the

30 receptacle. This will create the channel and chamber to be
filled up with product basically at the same pressure in the
can. In particular the first biasing means(leaf spring) will

keep the orifice closed.



In body part 123 a nunber of radial channels 124 are forned, preferably two
or three, connecting the inlet 125 with inlet 120. Figure 4 al so
shows t hewonrndé7oe11326 as an integral part 25 of body partCTB23007/000024 The

pi ston 102 extends a distance 130 beyond the O-ring 42. The di stance 130
can be varied. The distance correspondssoMth a flow rate of the fluid, as

will be illustrated with reference to Figure 5a. 30Fi gures 5a and 5b show
experi ment al ImmuﬁisteEygﬂﬁetﬁarShﬁésabbﬂatettc@MQ% gankentsonf the
receptacle £ spray of fluid fromthe orifice [g/sec]. A starting
pressur e P OPeE%EFéEEetP§ 1236aFPriRE dilsPHAYe 10%) feomr 65ponds with WO

2007/1041@@&@1@@E2@9z/B@@anréllﬁ'%hane$ﬁ$%@r'al&ag L6 edenIhgs distance is

nodi fied to obtain flow rate vari ant e tabl es OWS mneastirements at a
| i near ti#é8, é@aleCCJhélhgomDrateows7ﬁnaedoboths$h@06&hambe Thewhatger

di stance x_beco t he | ower bhe fIO\Q/rati1 A higher 5will result in a
smal | eP vBPGHeE aﬁ%@rvo HESpFBEERPE A VSKBﬁEdchgﬁﬁérCﬁFPFeﬁeﬁaln

| ower. Theetl enatahetWsphtkower. The experinment was performed with an
enbodi ment according to figure 4. Figure 5b shows the renmaining contents in
the receptacl EngopgrsPnanithedspnayhef attuindlir onenhéfyr thateopghseg] for

h 130
preesure bfC10 bl SErRAs: BbpabraPiret S has AFFPerBat cs B8R BFasi ng |

means, e. gurtherdbéﬁéiﬁgtogaskebeléﬁthg frhst eehuBnser ekatBetkerarki rst
spring g gaskei 15110 of a first material, whereas the second set
rel at &8 t 5SBRO Bl fenPchmehiandrfs ERenfe¥éesnacsrading weahBe such as a

spring oriapehhesngaskgt r410;1 Seaupgeawwltﬁ 8 EoggﬁéasngEngt£ kb

further enlarge the size of t e in he reduction o e |n I'S
prevent edobythhebsasohd bhasihgsedanesiThen20ff kbw vhiwagh t he appllcator

11 Do Lo SekneTorSEShuFD, 907 GEENC L ERRULETENGS B oLl ISR (LT pEsl
pressure ahlihab.mphentniett be, ueoeptaybeopéhedpée&§UtaelBlhbenge@@ptacle
has drgppegefggg}%é ggrogotﬁeSggsget 110.

Compared to the first embodiments shown in figure 1-3,
the volume of the channel, inlet and expandable volume
chamber is more reduced, in particular with respect to the
channel. The free space between two body parts 122, 123 in

20 particular in the area before the inlet 120 is reduced.

In body part 123 a number of radial channels 124 are
formed, preferably two or three, connecting the inlet 125
with inlet 120.

Figure 4 also shows the orifice 126 as an integral part

25 of body part 123.

The piston 102 extends a distance 130 beyond the O-ring
42. The distance 130 can be varied. The distance corresponds
with a flow rate of the fluid, as will be illustrated with
reference to Figure 5a.

30 Figures 5a and 5b show experimental results. Figure 5a
shows the left over contents of the receptacle [ml] and spray
of fluid from the orifice [g/sec]. A starting pressure in the

receptacle is 11 bar. The distance (x) corresponds with



25 5 bar respectively. Al though the present invention has been described in
connection with preferred enbodi nents thereof, it wll be appreciated by

t hose skiwbedo7m4tiBe art that addition, nodifications, sgsBb00niens and
del etions not specifically 30 described may be nade w thout departing from
the spirit and scope of the invention,simted only by the appendi ng
clains. 32 dains 1. Actuator for a dispenser device for spraying
contents Pfshd@capiache tikaird 4 prassWiseth of mdiece ad eddatn 5 has
a punp, the actuator conprising a channel connectable to a receptacle

outl et (1B)owrradie wirdantso) Wie ttablewtafmwst MeFsURRREVEh@t e JPmessuri zed
contents ,of a receptagle,-.sali annel Vi rifl 1,126) for

spr ayi ng‘i & csocnatcleefft 21%&] falr?g{ ﬁfear esilenﬁcg% (%? ]tae%esoadc rLa orét}' erein the 10
channel coipydses & atldine dweothes, (THe ,1sedd rd filew fxoate Nop ani ghed et of
t he vol une chanber, wherein the orifice has a valve (41) for opening and
closi iy the orikl ceesulife inla st e v pymg Fhegdier o Hag if e (BY) in

the closethdap i ciatthd HLIEr LORPI S ACTHAL | OfLUTRADS, (115 arranged
to allow a flow of content fromthe receptacle into the channel and vol une
chanber, hasnmct®rd zebdminidrat wde et Ut wigdnsan l9mbed ireetani cal |y
coupled with tcﬂﬁn bi asi '%Pmanf (27) for attenuating the bias on the valve
(41) bi asFHPINNYAVETH e ¢l osed position, if the actuation 20 means is

act uat ed. Figurd i i AGA0s didigh 1101 16d aldAtdentenei thd hee agbttation
means are coupled with the biasing nmeans Tor releasing the bias on the

val vel0 [ml] and the munat ovf abterdi feereldienarbrice @eve¢h 9% di asi ng

' 25 neans ' i ng, r L eaf I 7 4

Act uat or %‘%%%P%‘?fgp o&g%ygﬁgfzﬁgaglgﬁ%eq- , \Ah%?e%&ng%%% I)élctvﬂ%%% E&torr?)ri ses
openi ng neaast {¥d)pfayswupendfigli heaval Tiee degtelwlaerdlattes Ppoesgare in the

vol ume chapper. 5. tuator according to clai wherei n the opening
30 nmeans Uﬂ%?’?%%t as‘?ﬁc&cfﬁ?%a%%%d?e%rll%ﬂe t9 couf? e@éﬁﬂe?ﬁeg%%]ﬁ%smn f or
openi ng tiep VY er PN ESRGIM NTr&1 4HE eshoh dr Dresssbeihg &hg. val gaekehanber

15 110 of a first material, whereas the second set relates to an

embodiment with a different second biasing means, such as a
spring or another gasket 110. Spring two 1s stronger. Spring
two will further enlarge the size of the inlet. The reduction
of the inlet is prevented by the second biasing means. The

20 flow through the applicator will be larger. The column
represent measurements at a linear time scale.

The pressures indicated at certain points in the columns
indicate the pressure at that moment in the receptacle. The
pressure in the receptacle has dropped from 11 bar to 4,5 and

25 5 bar respectively.

Although the present invention has been described in
connection with preferred embodiments thereof, it will be
appreciated by those skilled in the art that addition,
modifications, substitutions and deletions not specifically

30 described may be made without departing from the spirit and

scope of the invention, limited only by the appending claims.



33 G Actuator according to claim5, wherein the pressure sensor

el enent has a surface (72), and the surface forns a noveable wall of the
expandabl e vol ume chanber (71). 7. Actuator according to claim5 or 6,
wherein the 5 threshold pressure corresponds with a force to initiate
novenent of part of the openings neans. B. Actuator according to any of the
clainms 1-7, wherein the volunme chanber3is an expandabl e vol une chanber, and
wherein the biasing neans for closing the valve are also 10 coupled with a
noveabl e wall (72) of the expandabl e chanber for biasing said wall in an
unexpended position of the chanber. 9. Actuator according to any of the
clains 1-8, wherein the actuator conpiibsgg @ piston (40) having a piston
body 15 that is nounted noveable in the actuator, wherein the piston is
received in the actuator. 10. Actuator according to any of the clains

1-9, wherein v le_ pi.sto 0 | (72 f the v er, the
val ve (41) be?%gq¥%ﬁgﬁgglf§%t% %ﬁ% pf%?%%kvig%l%o c?%%§%¥%%ggggggﬁgbto claim
9 or 10, whér®ireddre gqulet ohatl $9 forsmintiredpoessiire senswraclembat. 12.

Act uat di t the cl ains, 9-11, ip the pi i
AR Pt LI S D S e T e oS e R
orifice. 2513ccAstdialOnudter @ding dr0 dHeaaisndd2,(oohesei thd hecrcitsat or

conprises quiding peans for guiding the pin onto the orifice. 14. Actuator
accor di ng 6raﬁ?c%ﬁv%¢ﬁaRﬂ%ﬂgﬁfsfyf3Fed contents of a receptacle,

said channel having an orifice (11,126) for spraying the
contents on another side (91) of the actuator, wherein the

10 channel comprises a'VOIUme chamber (71), said orifice
forming an outlet of the volume chamber, wherein the orifice
has a valve (41) for opening and closing the orifice, the
valve biased by at least biasing means (27) in the closed
position, and further comprising actuation means (1)

15 arranged to allow a flow of content from the receptacle into
the channel and volume chamber, characterized in that the
actuation means (1) is mechanically coupled with the biasing
means (27) for attenuating the bias on the valve (41)
biasing the valve in the.closed position, if the actuation

20 means is actuated.

2. Actuator according to claim 1, wherein-the actuation
‘means -are coupled with the biasing means for releasing the
bias on the valve. o

3. Actuator according claim 1 or 2, wherein the biasing

"25 means comprise a spring; preferably a leaf spring (27).

4. Actuator according to any of the claims 1-3, wherein
the actuator comprises opening means (40) for opening the
valve dependent on a pressure in the volume chamber.

5. Actuator according to-claim 4, wherein‘the opening

30 means comprise a pressure sensor element coupled with the
valve (41) for opening the valve upon reaching a threshold

pressure in the volume chamber.



wherein actuation neans for allowing a flow of contents to 30 enter the
channel are coupled with the biasing neans to attenuate the bias on the

val ve, and preferably the expandabl e vol une chanber. 34 15. Actuator
according to any of the clainms 1-14, wherein the actuator conprises inlet:
reduction neans (42) for reducing the size of an inlet to the vol une chanber
in an opened state of the orifice. 51633 Actuator according to claim 15,
wherein the pressure sensor elenent is coupled to the inlet reduction neans
for reducing the inlet size upon reaching a threshold pressure in the vol une

chanber ., _ 17. Actuator according to claim15 or 16, wherein the 10
act uat or CO”D%[5@@t§é%6¥“$é@o§%&ﬂ? Badt i@, 1hQkefAr chLasidg ke inl et
reducti on means agai nst closing fhe inlet. 18. Actuator according to

claim 17, Semepei AletrNBdoond haskag hbdns dravithg anripaet formstate in the
rest state Qb .Lhg | 1tPa&iort-helé%gané\&ﬁi'é‘t&hﬁ%c%ginﬂgfg?g jaim 17 or 18,

wherei n the second biasing neans conprising a exi eet of materi al
havi-ng an opefi ngctweerel radeedpngt oo ¢xaimeceiored, wheoeimrtio: rcunference the
ding to any of

fl exi bLe eet. fixed in the act or ... 20.. Actuator_accor
the ol & m TEca d Hrohag (RERETPRIGT it Re TrBFtnE ChARERT T s Tor med by a
. pi ston bodypvandntist et ioft eheoppa@dl hgdimemnizousi ng part of the actuator and

wherein an O-fin 4 is nmounted on the piston and th -ri,ng f.orns the
inlet reductidn %@éﬁ%kﬁﬂéﬁfﬁﬁBFBgrE%J¥@’t eibﬁzg?afm?hg_?hlﬂ? ot "t he vol ume
25 chanbethenvbhen®panedeit dlsean expardablACtidatipe agembdingade® any of the
clainms 15-20, ‘wherein the orifice cross. sectional surface area is nore than

five tine"SREFIRICAHNAHEN HRERE ERAnDISIONELE ¥RO¥S 3ERtF LAl surface
area ip acwepkéagesimte mfvdabecarkuat 072)3Q Mavnkengxgah8HHLE dehdtiRir:

for biasing said wall in an unexpanded position of thé
chamber.

9. Actuator according to any of the claims 1-8, wherein
the actuator comprises a piston (40) having a piston body

15 that is mounted moveable in the actuator, wherein the piston
is received in the actuator.

10. Actuator according to any of the claims 1-9, wherein
a moveable piston forﬁs a wall (72) of the wvolume chamber,
the valve (41) being integral with the piston.

20 11. Actuator according to claim 9 or 10, wherein the
piston also forms the pressure sensor element,

12, Actuator according to any of the claims 9-11,
wherein the piston has a pin (41) extending from the piston
"body forming the valve for closing the orifice.

25 13. Actuator according to claim.12, wherein the actuator
comprises guiding means for guiding the pin onto the
orifice. _

14. Actuator according to any of the claims 1-13,
wherein actuation means for allowing a flow of contents to

30 enter the channel are coupled with the biasing means to
attenuate the bias on.the valve, and preferably the

expandable volume chamber.



22. Actuator according to any of the clains 15-21, wherein the reduced inlet
of the volunme chanber has a width of less than 0,1 mm 35 23, Actuator
according to any of the clainms 1-24, wherein the actuator conprises at

.l east an actuator- hood (1), a first part (10) receivable in the actuator
hood having the orifice and the channel's inlet, a second part 5(30)
receivable in the first part for formang the channel fromthe inlet to the
orifice and the piston receivable in the second part. 24. Actuat or
according to claim 23, wherein the actuator conprises a third part (51)
received in the second part for .10 | ocking a spring (50) that engages on the

pi ston body biasi RgiLhe,Pi sLON-d Xy ¢hoshpdothe  orifigs 1—14, 25
Pressuri zed receptacle and actuator_assenb?y conpri sing an actuat or
accor di ng thermiy dhet het peeeedienpisaisnd n1¢526edMet hwod feam ssgédyi ng content s

of a recentacl.e GOURCI sLnac ; providing.a.regeplaci & having gogtepts that is
pressurizeé’or g recéptacl e %aV|ng a pump, -bi asing a valve ?21) via at
| east bi asam@gpeeadsstare &0rti2d opetiiceg and closing an orifice (11, 126) for

spraying the ntents in a position closin e qrifice, .-upon _actuation via
actuat?bn nea g'(ﬁ??“%b?%y?#éﬁ? <%5ﬁt8ﬁ?§go%? Sg“FﬁEIbFPFi%§?SFH€eorifice
form ng arséngoret1ehenn expassside teolkuaeighanbesafatlort hataniss feennected to
the 25 receptacle via an_inlet, the contents flowi ng through the inlet,

vol une chaiBICiaAdtBe| +Eet St elRPnt REARBERD A R iHEIC b MSEiSSEE at t enuat i ng
t he bias om tthe vehvge (ddamsd©si ng the orifice upon actuation, characterized
in that said biasing nmeans are ‘nmechanically coupled with said actuation
means for 30 af'tehGBERHRF tHEW HRD ROt ReaVAI Ve, 0F flahahecedat 6/ neans is

actuatigd. actuator comprises second biasing means (50, 110) for
biasing the inlet reduction means against closing the inlet.

18. Actuator according to claim 17, wherein the second
biasing means having an inactive state in thelrest state of
the actuator. '

15 19. Actuator acco;ding to claim 17 or 18, wherein the
second biasing means comprising a flexible sheet of material
having an opening wherein the piston is recéived, an outer
circumference the flexible sheet fixed in the actuator.

20.'Actuator.according to any of the claims 15-19,

20 wherein the inlet of the volume chamber is formed by a
piston body and circular intérior wall of a housing part of
the actuator and wherein an O-ring (42) is mounted on the
piston and the O-ring forms the inlet reductioh means
adapted to reduce the size of the inlet of the volume

25 chamber in the opened state.

21. Actuator accofding to any of the claims 15-20,
wherein the orifice cross sectional surface area is mozre
than five time smaller than the volume chambers inlet cross
sectional surface area in a working state of the actuator

30 having a reduced inlet,.

22. Actuator according to any of the claims 15-21,
wherein the reduced inlet of the volume chamber has a width

of less than 0,1 mm.



36 27. Method according to claim 26, wherein the nmethod further
conprises upon actuation building up a pressure by the flow of contents into
t he vol une chanmber and subsequently expandi ng the vol unme chanber by noving a
pi ston. 5 28. Method according to claim 26 or 27, wherein expandi ng

t he vol une chanber and opening the orifice is directly coupled. 1029. Mt hod
according to claim26, 27 or 28, wheregn expandi ng the chanber is coupled

Wi th reducing the size of the inlet.

23. Actuator accofding to any of the claims 1-24,
wherein the actuator comprises at.ledst an actuator hood
(1), a first part (10) receivable in the actuator hood
having the orifice and the channel’s inlet, a second part

5 (30) receivable in the first part for forming the channel
from the inlet to the orifice and the piéton receivable in
the second part.

24 . Actuator according to claim 23, wherein the actuator
comprises a third part (51) received in the second part for

10 locking a spring (50) that engages on the piston body
biasing the piston for closing the orifice.

25. Pressurized receptacle and actuator assembly
comprising an actuatqr according to any of the preceding
claims. '

15 26 . Method for spraying contents of a receptacle
comprising: »
- providing a receptacle having contents that is pressurized
or a receptacle having a pump,
- biasing a valve (41) via at least biasing means (27) for

20 opening and closing an orifice (11, 126) for spraying the
contents in a position closing the orifice,
- upon actuation via actuation means (1), spraying the
contents out of the orifice, the orifice forming an outlet of
an expandable volume chamber (71) that is connected to the

25 receptacle via an inlet, the contents flowing through the
inlet, volume chamber and orifice, wherein the method further
comprises attenuating the bias on the wvalve (41) closing the
orifice upon actuation, characterized in that said biasing
means are mechanically coupled with said actuation means for

30 attenuating the bias on the valve, if the actuation means 1is

actuated.



36

27. Method according to claim 26, wherein the method
further comprises upon actuation building up a pressure by
the flow of contents into the volume chamber and

subsequently expanding the volume chamber by moving a piston.

28. Method according to claim 26 or 27, wherein
expanding the volume chamber and opening the orifice is

directly coupled.

29. Method according to claim 26, 27 or 28, wherein
expanding the chamber is coupled with reducing the size of

the inlet.





