Y/

10

15

20

25

30

Actuator for a receptacle having a pressurized content
and nethod for spraying a pressurized content The
wonvenminas relates to an actuator for a di Spen®eT/BE2007/000024
device for spraying content of a receptacle that is
pressuri zed or of a receptache that has a punp,
conprising a channel connectable to a receptacle
Actubhel €B8rOACrebdptatléNRavihyad Oprd Osur Bt \ddHEdite and
pressurized content of the receptacle, said actuator
methedn§oxn SPraving foPreprayizeAdteentetent s on anot her
side of the actuator connectable with the channel. The
invention also relates to an assenbly of an actuator
and reCépt dokenasonekblaset ot@a amtdhodudiosr sfymy Y sppenser,
pressuri zed content og are egtacle. In this regfect
8 1

degi&emay *t RPRRYARIaEPBEBRE cBh, 2 a” vesREICHT Fat |
prRaGuirizRex orbe£f bl kedepthbia £ha dhd® bHep sy AV&hpriNihg a
fluid may be a gas as well as a liquid. en a fluid .
channgl| cqon@ctehils fayaareecheaaleiseblet |dmuine dide of the
[ atent l, i I Qj idi_j de qod
ke ta e Vot Segfrts i St 3
reeessisklle , cealidnaticansorhraedfig &Knowni £keaptf@s sgweaying the
aer osol cans for spnayigg an atomi zed |i qui
I

d, haj ,
CPEHISE ST BPEGHELs 3Pt 8bI BPF o7 CEbRsohpt? & e kgller THh the

cH8eeAt.aghe ¢aRtaiASHt Besh HE at s beo Sk ayeskup X M drh
a pressurized, conpressi.ple gas, preferably air or an

aqtyertorpesgeregsptasienaaswal { ragero A heldeed stasteicying a
prles 2 108 Udaraheod Fag %c%?@&&lé"\’o substances in one

contai ner space. The rnvenfion relates specifically to
actimatthris frespese oner megpththksahasengsal prapeld amdssel or

uch ,as. air or inert gasses ] - as CO2, NxO , . .

2 HRE PRt 2 Fad e REER TR P RS he Rr m s S agnis
f1id & ok thgadctualelli ssadapi §didorwseh ayi fuideis a
mx of propellant and fluid. A channel in_the actuator
Ligdshnédied My eHECoPRf RcELFEPUEr £AENAY- al | B DfPatent

a;%a?{l%c%‘%ti%nf roameh g Outlket; 96 hRGe FECERLAELL Endon td& rean,

|1 Ce.
paste, gel, powdery substance and possible combinations

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
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
to be sprayed.

The orifice of the actuator is adapted for spraying the

mix of propellant and fluid. A channel in the actuator is .
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From US 5, 624, 055 a device is known for dispensing and
spraying the contents of a receptacle that is

worewsi#ilized or has a punp. The actuator i s CORQE®ERE7/000024
as di spensing head to the outlet of the receptacle.
The actuator has a switch condected to a shutter which
is mounted slidably in the actuator. The shutter

cenpsesed heo ofh¢ | ool fie altvwatratingc eupllet diff echltygnts from

Lt shutt.er for openjng t orifice, resulting in
té%rglﬁt'ggtt é %%%tre%cf‘%p%% %@Ot SOgH 1€ -act uator . A
probkem ©f kneav, OBV i £efevide MR HnaF & WN@WAnsing and
actuator for use with a receptacle having an air or

SPRBYI1r bpRl FUMieHi Xt @ fecarteadieofdiatg 16t pressurized or
h&spPgCi [ ' yct | ch. .
RSP E bR Y R e G ittt BETURbeRsing pead o
thar pitldtaronedre trecaptiddloe. The pratomtart hees e Bt kics
t he use of other, _environnent

roblem.is avoi.d b > )
R HEts prbputt s VUSTS is gloaseg: Sdigeed varn the
agthaad ol Tayi b amol args chamer, disiget | wpcarpected tQ
the orifice. The actuator is nmounted on a receptacle.

CRIBhBAEH T TS obrifidet deia shiidaredopt apkaiogt Itbe. oAifice,
rE58REYNS %t%}’;aﬁ/j!t . 8l e ac%%dcefnft%mftl%%ﬁgc gﬁtg%%ge'aﬁteo

t he channel actuator 1's presse
acowares. t he receptacle. The channel is connected to

t he, vo] ch er receiving a,noveabl e body biased to
cl o%eg ]f?ﬁfeon} iti ¢ .Owl‘hedeervéc %'Se&nsEB§FéﬁEgaﬁ Pl XPPyR
atttatdhef ehamerwirgs W tidi@egtaca sPhessHEe aBULh e WR. ifBet
reSfure will rise slowly and overcone the fixed bias

PEPRST 1t A 099 cehS Fils Ifdoaging aét theorspscéaliabl e
V$ 01 c By S RSN, & SUPHANGRh ?:%t al ‘ﬂgi:?gﬁ?lgbzngr A0 1 lacS:quer

_obj ect of the invention according to st aspect |
1R oOProvitdee @adlaidmon itro tehe icudggi ngaef thheospfayed In

P T L e SRR (LS e,
epat temmsnt rhyramdotid rapedpayisng pattern indifferent

of 6§K%j£4§)£¥%(giscloses an actuator having a volume
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
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,
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
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state of the receptacle. This includes known probl ens,

such as spitting. According to a third aspect the
weaaebwravern3i s to be used with non-poll utant, e.gCT@ER00G000024

nitrogen, propellants . At |east one of these and/or

ot her objects are obtained by an actuator according to

claim1l . In a rest state the orifice is closed. A

prvASIcRY AE ARTuGkBSERal NBgVAhY Enp AT At §9Fa POVERIt tern, in
attenuates the bias. This allows the valve to be

paéﬁéﬁédar‘f”mae spasiyipg Préterabipdafberent upf dtheridkldumg or

sd? or| Iggm%ﬁﬁggﬁead ESCE%%%é Qeﬁﬁgwﬁzé%égﬁéms, such

asnmpﬂﬂﬁ;n@f mh@ovahng/ﬁblﬁlthlrémaspdtﬂgtm@ ddenator is to

i nvention the vaIv lorifice is not direct opened by
bey sest Mok PORPE L RGRRECt PyTopRREdOF nmc’ifﬁ%%fg'ti on

pr¥ddl1aftd enuation or |owering of the bias for
closing. Actuation is coupled with rel ease of the
coditenten sitr omet o theept acdéornobheheo}amt@aam olfiasined

ataltqenuactl rg)roraccﬁrgzil%e gf tEe bi ?s I 03| n heta&rel ft'ﬁ:ee
resu the "possi openlng

onddive/ drd fdlesead.t A alaehagl meahsvvci@sée tI&IC\I“aH\ref orce
for open| the valve/orifice can be obtained fromthe

AGHuak 16 SFts atégahaFest hBepPéasurthi s ¢hkews the valve
td YLRIARHR D AOWasEPL I ALY FEL By Oa 1581 24 Sup N®F pressure

| owering of the bias will result in the possibility of
imhdieng e ums Icheambsad dakgetikdepnnhetedf tacke® of the

I.AS n a t t T
v A ASERatPon Pafato ot BPEnEEle Sheping of
tﬂazﬂalvdAanmﬁuyealﬁﬂcbhdlngetofthhelapehtt@mothMMen t he

res re n the r c t ac S dro ped. US 5, 158,
o A o S E ForRE L coBaP el BY i AC TR i AT 148

1ricﬁ\l_\fe(éftrltj el Ue éo%&naﬁohh@l%eésgf@eh@au&l or
vol une chanber has to rise onl a ver¥ limted anpunt
i

lawergmgeroh d-hepéd ashéosr P PEanaThackhREi €0 WP | FOuRA With
relilse B iR e23% kst BRofORhENEELPEO 101 APP! Lgat o

applicator.

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

the pressure in the receptacle is low.
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preferably al nost instantaneous with the actuation. As
the valve of the orifice is not opened directly, the
wobhav/10d118ont ents i s probably halted at | east =aCTIBER408/000024

nonment in the volune chanber, allow ng a pressure

build up in that chanber. Thid will allow a burst of

content out of the opening of the valve if the valve

i s €VRREYEY | §O opened]5&.21L5 affteerpueaanitiend na thier @S)hlcdnd

t ressure in the val ume chanber, e.g.

ng@?lgﬁr}g%%u?(g ‘gm?% Yeshet VTt Fgourthdn draér to

opén esthe| cr Pf BSSUI'Eh€ 2k 108 @ winfli LRS! %?Jennf essure
di fference between vol une chanmber and oufside. The

bur 52€ ofet¥miemt diite stontpnter iimitee tiler @@@y.icator is
Pé?éz_sz%l egh es, n cts
P S nes th% orﬁ%?ﬁ%%&%e%&%d rec%jl %tg UEd Pl fifethe
vehaerbef W@r@rnfidm mmoent@er&ct@lllre@tcgq ditheCth¥w of
e the valve is not opened

%tl er act uat| d SIJE:C
T e pa]%? oA wER Sy 2t fénBitgsmoment in the
vl Lied Ut dr@tsie 1) Jﬁl&«&%ﬁ; a %i%%%%%ﬂ@gngggl% thB® chamber.

valve wi | |_occur after a pressure bui

This ust by & %ﬁo%i%ﬂ§ﬁéﬁ8éﬁ'&@@@ﬁ@ﬁn@utoOﬁhehbnwpahing of the
EORPIi 565, & WO JUre chanber., can
vpart of the channef§|n t gal &ua n“t He 98FﬁﬁereaChlng

ac?hﬁﬁﬁholdtﬂakuﬂnﬁnnsthﬁ gﬁmssmeeenhathe ¢anuhe chamber,
qﬁ ect&gr Qg;erabk¥ﬂ%pe orlflce forms an outl et of
e Vol Urre fTChambers VEERRE CchanbBF PREERESchERRE]
thsegiosid |mlmer ectd YeUpst he@anfitedikhe gribkgee | f
contents in the volune chamber is allowed to fl ow

L
AT e THRE TS prodyess ghapbRseantr ortehdeor i fi ce.
Theriaf ithiset Gan o BLer cpangeablecpaLt ot Lie

actuator. Preferably the orifice is provi rde
PRRF Y. Fast RﬁmwﬂntmgOﬂheegubssaapettmnbeeSﬁéayed ghede the

n IeaV| r|f| e. According to a
e%§$%§%qéggg%ﬁ%%ﬂt rﬁgtggi P ﬁagoguWEIQEa?B? wherein
1ﬂup@mnnynﬂxjﬂ§(Eﬁhh@d&ﬁa anibteeyonrodtl 8EtQht1H€ and since
vqu chanmber. This allows for a build-up of pressure
ﬂqg’ev&suﬁé’tcr?m@ﬁ digegtprerepFbdabhppdi refelivieed by

théﬂbﬂéé Sthied®®@ ion 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
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.
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.
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by biasing neans in the closed position of the valve,

preventing the flow of substance through the channe
wonod7he4ipsesi ti on of rest of the actuator. The BCEBIERE7/000024

means al so close the valve after actuati on has ended.

The valve is preferably coupl& wth a pressure sensor

el ement for opening the val ve upon reaching a

t hr 8shokdipgessuaepraf¢heed odnbmd Ghaiethe BHiFidld OWs a
v% r.a build-ug of pressure in the chanber directly

StV 8ahPhpRRPERY r 3Tt RECHIRY i the IS 1 quddeti 96 &he
vbhiugshehdmpal uerhi Hes of bifd C@ofsa%ﬂrﬁ:g—lfpproﬁsgﬁaeys's%%e in the

ents a sl ow start

the contents. This retardation prev
Ve URReCBARAGT nglnf  t iee Eort ehtanbarhiererst Uder wailsked st biased

t ar I The essure.at the orif,] ] UNpS
bgi?%%??§5?%é§g%e%$r%§gd%§ SE S8 chFP%&gﬁ%d¥ﬁ§GVO
prhgentingptiessiil eéw i ¢if thigb ehatherchrHMHHY HahreMSte&Mhe
invg[vin an orifice valve is operated directly from
PPR& %?Brgfoﬁfe?‘ﬁe"%p‘f%‘?i%@uaﬂ@ -actheatyicms ings glefaniss also
chbopkeeny ¢ yhe, gid £ClQPAN 1Y 10fs ey ifice.

According to the invention such a direct coupling is
not Theedehte irhimrefémisl ¥ arouw Jprdessithe abytided surel Bensor

I er befaore the orifice. i,s opened. |t
eﬁgﬁe%geﬁgfe%%%%%dﬁ% af? e iR R %o aoft%ﬁre§§§€tfje
preasutbeinrilié ceolumd henagddat ahipy evarks e sPblliiAGup of

sticky, substance in actuator, dim nishing

of a
PEuBSRGTett Uie. Clbuyl il 5 e wdieem soegdghdrom the
opifitee ohbeldrisr chanad s th e shahve v RLEVeR NG i £i e
cair intake after actuation. In an enbodi nent 't he

19i ARFPRA nEdN SSHIGY Bl Dby adnd emrtisf.i @ iar eesetrdation

pegdst erm ned, f Q rrespondi ng threshol d
ppressure. The t%ﬁ%ﬁ%éﬁaq%¥%§ ur l@&??§s§§ﬁd§°8?§?§8'aWhen a
uges wisieAttny graferghlayihg. MheApeesklirkhbs pRESSUL€ice

.1s build in the chanber, the valve will be .
Sl it SEn gl It OVSn o8 SERETPaPPETESPBRdSRE Lo
theroed OSh s sibrd OMEMHY fandae .pressure, e.g. the

result of the user ending a spraying session, i.e. at
theTké?]cP%lfo%(ﬁq}:atsiﬁ’Eem involving an orifice valve is

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.

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.

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.
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wherein the fl ow of substance through the channel is
stopped, directly cuts of the spraying action. In an
wentrdiomast the orifice is closed as soon as tRET/BE2007/000024
pressure in the volunme chanber adjacent the orifice
drops under the threshold pressure. This prevents a
Iom#gressure | ast spray fromthe orifice, directly
tafeeb, Phe USehtast qpeefprapling. -THe orid.i a&/ attigapeessure is

| psed st ate . and opened state. The _spraying
b%ﬁ%?&%eﬁéi%e AR ’niatt QG e BSerepEeRrAy t he

act mat an, efieSdlidy id1dde 1ARERIANG Ofi st BE 18Ul €610k 10651ng,
the receptacle. The actuator itself doesn't necessary

AhaVBShEAN SOt othtiRTeRBINST, S-ap tihe fieswlsf ofubbeanser
£ t he The contents . of the receptacle
ehfi oAy th sﬁ%{%céeess%oq},h%% a g?let ﬁlngua taﬁ%uatlon,

flowinto the imlet o € ‘act ua

wednahe| teedf iov cof |sedisathride thechamee. cAaRhesSHECstopped,
p is sensed and from

buil ds _up., The_pressure build up .
d%re%%*ﬁf%g‘?&”h% %Pfé“s%oﬁpdfé\ywﬂe,aqtﬁ@r\ra|1@eée| 68PAGLTABE the
opifitseis scopaneds R oY finee Alsaubei B9 the Qg&hﬁ&

of the chanber. The pressure sensor el enent can be an
champke¥ i 242Gt rihremr ifegs edomist mndecotheokhteshold

Ppeni g the e _pressure el ement can_al so_be
pcou%?%% MAtfyﬁhé%ﬁég% ﬁglﬁéé §eﬁgPrglg??%gSPﬁgyngQQ,the
orifrasi Myl tdvet lhi aftelr ahchnesholsdopsespuneihg. reashed.

eferred enbodi nent the biasing nmeans cl osing

n.a f
ol ST G A enacead PUaie actustopopaed State.

actTiad esbrakhie AGiUaliispR IR ARS AL LeOYRE edavelinp i Nehe user
bi asi ng nmeans. Actuation w |l attenuate or release the
PYT N9 P 1A ofet GasUdF ingsdhnt shenopehiow of the outlet

£oet s ddmithe mec th hanpel and
“Tnto the f%lune cﬁgﬁbgg%%%hﬁg ?Egﬁ??35?§8§ EM8ceS83ry have
mefnectprigsidurdchwidl ¢top ithet i@owobimeubhanhes. from the

itdally the orifice is_still closed by the valve. In
r%é%é%é%}%%tﬁ%%anﬁgnggtﬁgt%hﬁ,rﬁﬁgpg?8§¥n§lﬂ%ah%to the

irdletsest tire waltve/ioli theeugActHat kABnhesULLS 18 &f?i?@é@ed in
e.g.

or at | east |owering of the bias on the valve. |
the tﬁ}aé@??oﬁ ‘d HPESSEré e Budpbelsi Hed Thetpeessure build up is

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
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
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
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vol une chanber, the val ve bursts open. Because of the

attenuation or release of the bias on the valve, this
wohowslelisl pressure i s considerably | ower thanPCH@8E2007/000024

pressure needed e.g. to open the orifice according to

US 5,158, 215. Since the presgsure in the vol une chanber -

is higher than the outside pressure, no or |ess

prepistirienguageunp. ihnthepy el ene echanbeodi nend t 14wl wansare
chanber is an_expandabl e vol une_ chanber. The vol une
Oré§ﬁc6eléxﬁ&ﬁéédcﬂﬁsﬁﬁaPYth?e%%%v%nelﬁa?IS%ﬁt?rﬂ? rGStr no

actRLHIRAC rrg{té%laél VﬁéQh%’ UHPHQ gd va@f‘:&l[“?fﬂfe

another ‘e di ment he VO as at st one
Adfthexiilbhe reshillt st hat rednabe etaatltaaky Hetwerimgl.ofTHilg> bias

al al I.ows e volune ha er .to have a snal
o P el pdtaea st At BEr e Paldt Prery edalt G e G the
vdiuee &nibabebyi et @ aliPc AbBE 865 upgerf t BEcAGEHadE Othe The

vol ume of the chanber frominlet to outlet is

ateatetdiony oregelenan 20 Fhe, bhaseopreherunlyel e8slig han
tﬁgggﬂéldp r%%%%r%eﬁg %Eﬁgigegﬁgly?¥gwgPs han the pressure

vantag ously 1es IS a vantage us to
nelkaleel tehey .proes sipea $eesoriéieaeatcoodphedtmnwh $Ne58,215.
.expandabl e vol une .ch er.. This allows the pressure
51 O o AT 1B L00Rbe. THEUBRpSRETORE ThehEdfeRatan the
OFHIIRS RORGS r@ , a npr 8$SWUESsbyph Ht URgi Bcthgsyol une
chanber, and t hus reaching a certal n anount of

expans arecf@rrrr@sﬂp@ﬁ@@dtlaerléatéhenthiLWéet fhagher ¢ls an
ﬁg{) v e W RReAgLaRd L asipgukBecyal ¥&- ?éga@&éﬁ,ln that

be coupled Wwth the pressure sensor, sensi ng
ata lpreedetagranivedd arfoihe UblempaqhamherrmstmaVém@ermpunted

5 O ni ng .of .the | v refer essure sensor
R et o st 208" BhCTRR UL BB Fof kS “Eidiibes has
ammeeasbi ensalfl afidike weipandabtecynl baeehasbeeally ddormed.

wal | is noved over a certain anount, e.g. overconm ng a
Tﬁkﬁr%%ﬁ?kﬂ%%ﬂ“ﬁ;qh@r&@lﬁﬁesébamRﬁFlFguPPXEea fRpEl volume in

tHé“%Mp?a%cfeQP‘-‘é’dal& axt heeghol.dipr gﬁéyﬁevbﬁluﬂ@eﬂoﬂ{@ed for

chanber. In a preferred enbodi nent the valve is
quﬂﬂﬁmgjqp)a pressure after actuation. The volume of the
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
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
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
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essentially directly open the orifice conpletely. This

could be a fast shutter. This allows the buil d-up
worewsi#3i n the chanber to be i mredi ately rel eas@it2007/000024

through the orifice if opened. The bi asi ng neans

closing the valve are preferably the sanme biasing

means for bringing the expandabl e vol une chanber to an

chamxpanded] t3eatel 1Pref alcakldy oivee Bi @ékﬁ@i%éﬁ&uﬁﬁg e.qg.
coupled with a wall of the expandabl e vol une_chanber. .

OVHC WY 1fy GREdTd Te hdleg 1ags Sopeecebppaddwnahl{ perface, this

el £ vl dni9fy th b et ,f b, 88|

lsaid wal | 1n &hQUEefﬁgﬁgggqgoggfggﬁggfE?hgﬁﬁhgﬁzgﬁg

chideoam] unme chanber is then biased in the unexpanded

osition. In a ef erred enbodi nent the val ve

onpt i er e bR ReiAG T 6t G BBdy St ARFDFEd to
e$§éﬂﬁ£§iﬂ¥“ﬁ¥ﬂ¥dt%¥1dﬁ@% %%%U@EQEic@hébﬁ%meﬁgﬁypi?BQQ could

is received in and coupled with the actuator. The

boiztstealariden .n e dilfivse thrdbBldekypt Aeessifecen the
I ed/ bj i.tian. _L.n .4l r standly.
e o ot e e oA saaa dnbnparfiang oftERELYse
opamsd der abl e smal I er volunme than prior art. The
biaién means in a further en?odi nt are adapted for
bi aSthd 1348 A6RS F1RS38i tP6n Vel 88i AGSt RESHPFRPLY. the
Sdﬁﬁf5&&%&ﬂ§3ﬂ@%&&5f%&ﬂb&@%@ﬁh%etﬁﬁrbﬁﬁaﬂﬁéﬁﬁeevgluﬁe chamber
| eaf spring. The spring can be attached to the
tauaREPIEEs wWdtien thefsspbatothel hiandpteneans are

@ﬁm Bt tah%l.atiila%ianh%e% E)ergoﬁuﬁéscﬁgﬁﬁgff

coup Ek?;fa‘ﬁaﬁ
having a certain pressure. the actuator s actuated
by Bhaidsirasiprefeeals wouie bilasi bg meap$ednwathl ehstmoveable

val,ve and preferabl | so.on the wall of .the
b e R ek 6o e PofE TP R PRAL 10 an
udAdinded yaidial dohe itas ¢hesbag .t hBevabvemkSchamBeedi s
or attenuated or even reduced to zero. This allows the
tReR I3 Durstthspemexpagdess pesitdéqani ng a threshol d

?Lg§gﬁgﬁgﬁﬂ%gﬁﬁﬁﬁQ%%d@fﬂéﬁ%akh%nv5§v€r@@ﬁﬁgigggrgiEiston
having a piston body that is mounted moveable in the
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.

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
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
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in a position of unexpanded vol une chanber and cl osed
val ve but released of bias for closing. After

waebwravsias the pressure in the vol ume chanber PCT/BE2007/000024
i ncreases. The piston is preferably received in the
actuator generally free of frpction. After rel ease
fromthe biasing neans, it is only its nonent of

loweréda Aok nge e s tiie pdsid iAredngAtpeessike is
buil d up can overconme the nonment of inertia

l%Vﬁﬁf?a USHSAEBGSEh AT ¢ Mieie Bestuges @ﬁa#ﬁépzaﬁbés allows
tRPERh NG LS M@t Me.oddh,a d .alq’.t het i ﬁfe%%&%ﬂgegb@ﬂggﬁﬂéld

the size of the inlet is so simultaneously reduce

Presserepreferred to adapt the piston so that it al so
for h essur.e _sensor .elenent. The piston forns )
e o TeH e AL D) S L0t & TeRsaAs FBRTERaNbRP PRFton Ls
ihhe poessise dtidrby4Rrdded W 1ehrMReanbeachas 8losed valve
t hreshol d val ue, the piston body noves. In an

Pehbbett fFed i adtifg feanelasdnsti BT tesuplcédanien the
pPesLoRe and L s, dieshaldodl ue dagludes haept athyenge
of the biasing nmeans. Favorably the piston h8s°a pin

rexfenahhy feomdre ipi dthen dedohy thar mieng rbhéyvdkee b6r

| osing t orifice, resulting in the direct mvenent
oo OO AThE (19 RS G % KA 2GR BBSRP/ { RE 1S only
ithreshohtl Of eSfare & e iing eaChedtofhpoBi st 8AROAX
is received in the volume chanber. The piston body is
PEOHTEES e it d HR 118 0pi teGiTofied they BSMEREt RE FBRURDRA,

s%iEg@%%eéé%f?qgﬁﬂgﬂhingh%h@ %1 ke %hgggg%’%ﬁgeégéﬁ?h¥ the

O-ring i's nounted "on the piston ston
Vb nves PasthamhereafleetredTiembbldénieblte tbeemtnt mbveke

: ly_i e . t__and hl ocks part of the inlet,
R s Ry PRl

eln I'n siz 3t one of the and/or

ot het ohjeod femrel alet aideed Whihpagtaet vat ehavwhetehns@nforms
i nl et connects the channel with a vol une chanber

ERih e BT IR e TS lsESnd -vANGe PASIOBpERFRG Gnd- the

m&tOSh NG kel A fiee i@ M3V enhnpeed by Ph@sbfgfgﬁfgsbuild
in the closed position, wherein the inlet has inlet

up ebiyckherchamber reaches a threshold value, the piston body

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
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
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.
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means for reducing the size of the inlet to the volune

chanber, characterized in that the inlet reduction
worentslociadpri ses a flexible el enment. The fl exi BC®BE2007/000024

el ement, preferably the O-ring that forns a wall of

the inlet, is a nore flexiblelGall part then e.g. a

ring of the body according to US 5, 158, 215. The

fl ekEbiehsy ohetht Bremsmt/ar delre M@kaldamss aaefl @dttained

f.th f.t | t bt
VEB3008, Shehbeplah, oL e, pheLe allowng (o oBang L,

voiumbechﬁhbbrlSwﬂékéKhytﬁgagkﬁﬁh%e EB%S 'QaEUEnE r, opening
reduces stabilizes the pressure in the volunme c mher

a%ﬂdc}%8&8§5t§5|PF#ﬁgC@ffébesVﬁlUn1bhesedlbycblahmngnmeans in
R TN I TR R L. W

t he vo er’wa Sa

mpapfefabl yetineehy théosibe wel une ¢hagbetol Bhtheo1ume
closed state and the piston being noveabl e preferably
chafibert OCEQFGCESF%% irhehatr Fheeidilaensednst and mbens

cbRpeesexent edaRypibes bias)pg n d wth the
tﬁ%esiold val ﬁe thate % *g bgﬁgeg%%g%gﬁo %ﬁ%%lyﬁe
PeHeierdely|the so-fmrtmexhafta\fm ta0 wad\e ofhehactuater is a

di ns for quiding the pin onto/into
m& éem%ir(? | ceé nlgl ertthfnn% “Fre Indvddent &het hedpi n
a¢mmidimgt&mawﬁ(ﬁﬁﬂtaﬁzﬂﬂiIﬂhd'ﬂid%ﬂ%i&&&% b@ the element or
chanber drops under the threshold val ue .

OCIHE it T V2 1H 3 h o o @F’@sﬁﬁgﬁoﬁénfﬂhg énlet,
aBepIRd ety obttais LM 8dphe ‘}%%sﬁgeaci\kugmgrﬁolume

conprising inlet reduction neans for reducing the size
CRAMRRY § nTlks %%?Qlﬂi'dW@nn@ﬂeandSpQ@ﬁekablydhpthh@e This in

£ UEy 6 %QgQQF |nI cl osi_ng neans. pref er abl

reduce the in %ﬁl %ﬁw aﬁﬁgﬁs %ﬁaﬁﬁe?hgnvgﬁuﬂﬁeﬁgﬂmber
argi atedwfed fEQDJdrﬂang:&ff'Ela:esr gduet it@e okitheeinl et will
qp to th lecr ease of pressure.in_the vol une

chaﬁbé} Jﬁgﬁﬁb§§etﬁésEP§s§9ﬂ§ PASt Resysfage that forms
1j&haﬂhﬁﬁnéﬂﬁhﬁmﬁéﬁ3ﬂHTQSS%%QdOEuEQQCEe EEEﬁahﬁg g@é§erably

Iovverlngcand in turn control |ng of e pres
o the volume chamber in the closed state and the

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
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
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
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actuator leads to better spraying patterns. The

reduction of the inlet also stabilizes the pressure of
woheo7antiiBe assenbly of actuator and receptacl eCa8E2007/000024

known fromEP 1 200 322, which is included by

reference. Preferably the pressure sensor elenent is

coupled to the inlet reduction neans for reducing the
cHanrell./ cRegberabhyahhepshza statdeof ntled dsifiskicerhe

The reduction can_be coupled with the sane or a
refiutdranttt hReshBLEtprésdut8afnte b dlieree dFrulPressure

in r’c]r% @'oflﬁﬁ%eehaﬁHQQd' ﬁ’.‘ﬁ% Lhguacs u@tlgrpf:QMJl:éeﬁl 'E}leet

enl argenent neans for enlarging the size of an inlet
valaintehehaobemeuohaerbéhei praascresefl shatecofptdele. This

f, f b iti f th
1§t 5ol Ehe Feny corsfal L ERELAE s SN SRE e

ad¥@qHPheddsotbhechitasi BraRang Pat¥eiMs setiddaéduction of
b|a5|n% nmeans. In an enbodi nent the pressure sensor

|a§seo§§eeé|ltléeﬁhéhenpéesewrer@%n’em tilahise fpysembly
oL ARG thg LAl Fté'cie QQOEn&%@ #era%‘?t{“%@@%é’z, which

pressure in the volune chanber
Jjacmumﬂumedabgoméfegehoethe i nvention conprlses first

Si or at | east closing, the val ve an
o A b RS E R aRhPRE s b ¢ reS et erero the
_-Lrﬂhﬁjme"ducEﬁefnemaeh)§ trhe tbagstibhashagineans BF&ferably the
brought in an inactive or reduced state after

sigq ot it iTRESe ifi refuBrdsi ARCnEARYCBHRR af @ tioe bF YL ed

wilte dcSl@he! BraaPAgFlEbeanef tfm@éého@%é&éé@:&rln the volume
conpri ses second biasing neans preferably al so

choggdreabl e on the piston for control of the inlet
reducti o Pref er ab the e nd bi asin ns. wor k.
T .a dlff en% FF%% aPF8§A§§ t e£ g% 9 n?@pﬁlses 1ﬁHEt

the piston onIy a pi' S

erliAsydiet@s mdb@s Foirs callb@ysnyhenpi sioe tbﬁ @mrﬁsﬁle@ettb the
after a pressure buil.d up in the volune chanber.
Ve hime rsmeeT HﬁmﬁnsFéﬁSS?a§Fﬁﬁel%foB?%|HEHfl?ﬁe E%%%ﬁﬁ?bly

1P A G STRARS, %rr%ma%@n%genea Qteeeagel Bﬁé Si@§écﬁlgs’$$‘€e
inlet of the volunme cha Preferably t

These enlargement means can be coupled to the biasing means
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
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
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



10

15

20

25

30

second bi asing neans are non-linear resilient neans.

Preferably a biasing neans in the form di sk-shaped
woesilioens material is used. Such a biasing nmeRqs/BEAWE/000024

non linear properties . Preferably the piston is

received in an aperture of the2disk. Such a biasing

means i s also a sealing neans. The engagenent of the
S&F@F@-oﬁhﬁ‘ﬁeabl@tf@n’ch% rightn arnel prevendser] ealage a ®r@ssure

.1 Lhe _cont s. Preferably the disk is received and
b?ﬁ%édﬁPngﬁhgﬂ%o‘a% LUt SRR 1ok br Ch i dratiied P te-step
bdaskngsisecetyeded N the house and positioned as a

cone, with the tip of the cone directed towards the

bi adPRgSAFPREt PHRSLMhiEeaNS cyee ter ershdE dibdsisnggainst
cBangqt 0nabt ai & g ef opsgrti.es hayi a.steep,
pr ef erabl y exponen]feigfésye%llﬁeen asrébrezrn'g?Prfeq%raibgy the
sadvadt hjesisy tuedms mitdendm etndar thes MaldHie rehaher
t he, channel between the piston body and an

i |
PERFEFRBY rioter bl yior richl e | SIS (oo edpesk TR 1ient

matkuahoris Thesd 2l dews 4 hei Usd Pind e RS0 Lody Lat
enlarging or reducing the inlet surface area I n use
PYOPFPRLEStransition fromthe closed state to the

opepgd ang., bag I l.y, 8, seal , such as a
fl at sggjlrré%?y 0-r] ﬁgl%tsorﬁolﬁsf'ns'jee eol)rﬁ’et%elnpiaﬁ SR SATYTEn8E the
diski} , Spekf @rlablyindendrrs nigs il sadaptet tia g edEes .t hae

' f_the_inlet of the volune chanber in the opened
eé{gé %Igeq'fﬁeof}%%gdjfsd? MfThdBE WP ithd Lightepnps Pgevents
lewkegé) exi Pl eomadie paordtddign e.g. a solid ring body

according to US 5,158,215. The flexibility of the
O rihgraffohs e 4bitsk Hdh ge st viesk asidzdigkdt ke itheehouse of

tadl 9&@&599%@5&&5@ e Al grse.sf:%léreﬁx;eﬁ Eget}égl MEse
chanber. The flexibility of the O-ring conpensates for
apdi BRs bt bered @< marmyes amiginghehe ivolofme hehasher directed

B O S A el D082 L0l g
means to obtain preferably properties having a steep,
preferably exponential resilient strength.

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
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
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
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pi ston body is preferably circular. The piston body

with CDring extends in the volune chanber. If a
worewsi#3i s exerted on the piston the piston ROVBE2@01000024

of the volume chanber and the O ring reduces the size

of the inlet. Preferably theisovenent of the piston -

and Oring is limted so that the 0- ring does not

odtdilly eblnedde tdtabilel eresthecOini Bfel SohBe Ohambd®S €The
flexible material than the hard glastic used for the
Ehesiding trartts tsd Lok 1pPs CORPeTRa L EFekPBi BTGk dPrefraire

cHardddg Al 08 the PoilRg bRafHbek! ¥ §gaFﬁ £ QrsUilekes

pressure changes, in particular to oca pressure
swoittdriges e fiteetis . eX|b|I|ty of the material allows the

nl en tho as [ ar o have ca

ol s Fihd N YRR ek BothEEeRbs bl P TeFom ey Y The
pidtradddiBl Ors iprefsedb1Thei Octil g . atdeapVatbn 0bod ewlth o-

actuator formthe inlet reduction neans. Since t

riog ﬁ?ﬁie}rsdwvea?mey VeduRceghpRleRe Afphi BEEBPULE m% gxerted
orfngrgétfb fdd ﬁ%ﬁg&'&%ﬁ%%&%&%%kﬁgl %i&ﬁg'&??rﬁﬂ‘eer and

Movi n conpl ete piston wt
tﬂﬁmﬂ?nmngrﬁddmeﬁﬁet@e Bheecoﬁptbhelsnee/sBréEGEahlpatMé
| et efI |b|||t of Oring.al|ows, on top of
m?%ﬁﬁe erd It %88u89|oﬁ/ﬁﬁpgrééngﬁ?lLﬁdl%%a?hat the O-
riadapid<d dyt adlqwl ngokendhagigfiethe Oring. If for
sone reason, after actuation, the pressure of th

comthtOTIi0W g MeeM Phear BEEBL 5éP§lPh?om?h%eranWé4n the
hARf pol Uk, chanper, %%eﬁ%ﬁémnéhsaEkSXbPH%P151QQor‘E.a”rhe

adapt to the new pressure quic . Local pressure
flﬁﬁ%ﬂl%ﬂﬁyﬁi@ﬁéﬁtésrgag béladaptbd aksbngltomasi¢kiymbdapt

td MladdIf SABNCE RIRAREY, REpBORL LLIN: 0ot Pocal hlbsure

changdsﬂ Tmasiflliesi bduhikcyg o&Ct Hat n@fekrsad amasusetﬁ@rlﬁiét
anmount of flow in_the applicator._ This_corresponds

SYET H- T HEh SRgtirade vt ﬁérﬁP%F“o”n ERt eﬁa?nbopﬁ%b\/t%fferent
rorddmerichandigr ey end vikhe s0 sbhﬂgeréne'§E°Bh§X£§99é@8r is

more into the vol ume chanber, réesult in a smal
ugfikt ance for the O-ring to

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
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
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
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travel between the state of rest and state of

actuation, wherein the inlet is reduced, and the flow
woavw/10d118he contents will be reduced. | n anot RET/BE2007/000024

enbodi nent the second bi asi ng neans bi ased for

enlarging the inlet can be vard ed. Wen a | arger bias

is used, the inlet will be opened nore, allow ng a
PHE§RABES f FORE ¥t ePo st don hdutingemdtoratiiton s pessichlsareofor

+adaph SEow rat ﬁpe g%ri11 and the secaond bi asing,
means. a OV\;%a rrctg)"?ef%rt Bt F&lolncg‘itatonrt‘ oW e SspRrgs Rith
theelengell efbat nehd tdhesordifdiery cmass SRCHIARRe chamber
surface area js nore than five tine snaller than the

PGEPUTe- LhafDet T i nt 1R SN igtamas fade dheavolume
chbBiBea) | owb1 thes@ct ugt of 4 10U TPl & 1dJP f:tl%% Orring to

fashion the pressure release fromthe recepta
txpeps bdlewerresthe estate hef rneceptac etiate educedualtioa,

' S th ressure i s redu to.a pressure close
whb ek P uhErh £ il THE s SR Erisert The
cenaéht®ririlreval +oIGc e ot e fa i tesSUeh YRR 0 hih8 e cond

vol une chanber pressure to the outside pressure. These

PLRELRUrEe I 2RI AT T uF o LRI 14 ther d ndeitsicamt be varied.
WAEA aY | Ngr ot 1ef 1 'f‘sdapseéw,ergheﬁintl & mlimbeOfogtﬁ%?ﬁezrnore,

gressure In the receptacle. According to yet
2h6pPeEng t e bghemt Brow omprd s d6 tit Hheasinvamtdohuadtot s

[ r rt_receivabhl.e in.the actuator, hood
pﬁ%%?]%lg@t (Jé a‘?oéall i cean ?"ﬁeraécheanﬁae‘ ? g ang §gl<‘?oﬁ800nd
bpasing evsavald el o 4 heofd reat 1parst doors tharmmewt kete.

chanpnel fromthe inlet to the orifice and the piston
rectM VAR BT TEEHE TRUHISTHr ttheTiedd 158y €& osgn sgetional

sREDEEE L &S| 1Y Y SHHAD MRAY ¢hiRQ sBURSRFUERL NPREES volume
are received in the interior of the respective

Cheweess | inkafottees erisudi imnwl e fackuatrea .hdbds allows the
aCOUREo e, I AT 168 ANG LRANE, S+ BULASE 108 ) case

actuator can conprise a part rTeceived”i
fsexonte pertedtorcleockimg teesprthrg pireats ueegdgeshen rkReptacle

i Ir?% (?L(rl:]%eb é) ,?-BI,/%PI aasi% inJagstt hsete%l §cttl%n pfr%rs s%lr(e)zs Iigg rterc]helced to a
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
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
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.
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spring can engage on the flange of the piston body,

preferably a circular surroundi ng fl ange extendi ng
wouborandily fromthe piston body, while the sprPaQ@/BE2007/000024

formed by helical spring surrounding the piston body.

The invention also relates tasan assenbly of a

pressuri zed receptacle and actuator conprising an

act iat ao tonmnenied inidnt tdhe euitheioef hbbe temppiaekethe
The, receptacl e can contain a pressurized content or
OR5ELGe R T edtilifE -a pressure. The receptacl e

OUtf@Etﬁégl%H%(HEﬁﬂﬁ%ofAd%ﬁﬁ%?ﬂbrﬁ%%sﬁuEhé§g EQEEGP&ceived

preferably mxed wth a f such a air or hitrogen
inrthaosdernd pamEblfeomdedkdxicc apsprehnlbathatThegages on the

PLEFPLRTHE PHAL L, COURLSE, AT Al A URLOEATLEL

sEPIN@CESn tregafd W athd Hielndd IUF aheOblikikes Hehy,
spraylng the content m xture. The invention also
Prefateakly @ £t HeE oy mopmaliingg fdepgenegtendang outwardly
e (8] NQ,. :Qprovi. di recgep hayi .
e O e e e
s@ar pogpsuftomadigd Heeproessiomn bedlycontents into a vol une

ch er, building.up of pressyre in_the | u

chahtier IR REE o1 T o daAE S e BRaRE e HaRbeP
ptossedi byd afe ddfdCR fao1d SRkt hepeertagt snakketator

reaching a threshold pressure in the vol une chanber

CIRNSCEPH okt He & vty afo e recensediar dPengaFephecle
cgﬁ%éﬁeéﬁnpé S o RS 2 DI @5 <SRN B%iRY £BA tEE%Qting

d resulting I1n less cloggling of the contents on
2 aereasere f ofhs prepdpigiclir efudrlall wamhéebogsned .t Aeflow of

is_rel eased or_attenuated.after .actuation., The .
oy Gy B el R o B B fE i 2lEn & i
oW hht Roger ¢t Notlieas fuvalids e -elodsedppopklliliaAti. SThe

all omwed. to open due to a property of the in flown

T EBHPEATSS | P bl 2the. Y GIAUTRE-Chantdr her @CePabPy fRASE to a

cREhhEL NEnEPL P, B PTRSSIHS A N THRe ¥elWe charbers Ahker
reaching a threshol d pressure, the valve can burst
agpeator inlet with an orifice for spraying the content

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
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
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
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creating less sputtering. Contrary to US 5,158, 215 the

| owering of the bias for closing the valve allows a
wouaoetioopani ng of the val vel/ pi ston. Preferabl yPCn@E2007/000024

vol unme chanber is expanded by the flow of contents

into the volunme chanber. Preferably a wall of the

vol ume chanber noves to expand the vol une chanber

byPaeftenabby .t haewahlvandion vo! sAEnCHMETad Scdiizased the
t he unexpanded state. Preferably the noving wall of

clogedy Brafe LehakBer L E0UpReBOt ARERXPAMST DA tRFQRRFLY of the
inorf%!wfi‘ﬂg%oh*aen?é' Lhes: thl GoPhfl eé%%%%ﬂfﬁg@}{%ﬁ%éy the

opening"the orifice and expanding t
buid dpenf apned si puktaneeusn Fhefechlhy cremidregraitdody

is.used therefor. Preferably the nethod al so conpri ses
repSHitng tRESSNOLIOPEERBIFR eE1E oV E HES v it CHa s

creatiisigadwant agﬁ@yérm%@ogeh@réb? €XPa@ss ons Of 2 theche
chanber to reducing the size of the inlet, preferably
lomeg ingl eff tbet béagofarecthanber thahvalve mikovher gt

Op%%i%%eo%okﬂgevggggzgﬁéLgﬁding to a pressure reduction

e volume C eferably an integral body is
us @detfeeneflgr th&heollnmenthambat sos rekpieded @ daskidiow of

for use.in applicators for dispensing fluids. The
Coé’%se & ta Eeofm;uw@sﬁ?@]ﬁ?r mat E?F‘gﬁblﬂﬁe‘a tof the

volieO Whdsibd rMRviveg Partxphntihenactypie abe . PAFdferably
in a receptacle. The gasket is provided with a

thepenildg anpergaskemei shpreeer 41 hiased sho shrpetnpiranded
sﬂgkeqaﬁﬁggf@rﬁﬂlghtﬂecﬁgg§ﬁ h&éfl.JFet Qs¥giuﬁ§ éﬂ

acuat e of oblidue to the direction of movenent of ihe
coparlies ithepaxiprosian v ahpi sbeninghef gals&kedrifice.

bi asi far f i h t i cul
poaTt FORE SHTE " 535 RBBP BT SRS CRORONBI hae | ORL 618 T4 ng
exph @G theSRLIINGe thempasket psrbethec@ $BaNBtdous.

biasin%‘and for sealing. Such gaskets can be used in
Predrachll vagpl il@4&cOsAs. PTRE dSeuspdstidral ghsket for

bi 85140 Michly $aLenbREoHS§186PREALE: De k! PIGuANEy the size of
t;zngg¥£i to the volume chamber.

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.

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
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
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The invention further relates to an applicator
conprising a first part having an actuation surface
wana7fios118ecei ving a second part havi ng an i nl eCT/@BE2ax1®00024
side and an outlet on an other side, wherein the
outl et can conprise an orificeél The second part
conprises a receiving space for a third part. In
rgeiaeen 2 heometondiamdof b r@tmpiard and/ad Wre hgriel.i She
d erein the orifice is an outlet of the vol une
géﬁggrﬁe%? V\Q—%’%li‘ i st Jsasrlé‘c%i%}‘ﬁal@rar?&ar%d@@ablséch
ghpkehe tdm rise ansk@r 115 €£OREE PArdpp 1He hi 0N 18]S Q LOLHS s1uch
a nmoving wal |l of the volume chanber, the volune
achafbel Ber il axbahdebl k. savoitds npensmpatage O-rings and
ng@ﬁ&ggable_to any of the housing parts for biasing
he piston in a position of unexpanded vol une chanber.

Pr eflee abhyer tveon hi wal e stalg tRay ttC MIEHFAS R teharBRbrising
the inlet of the second part with the

for_connectin >
2vb e RHANHN 7L e SHiA TR (TSHGHF S Gsh (68 Taceiping a
sE06RH NGa Bt V@éxyﬁmﬁfaﬂ hgh I fd L& neA SREORG LIS ioﬁ%l%%taﬁlz an

can be provi ded between the third housing part an
ophet ohldey fhpESLhoURE mptidet asan dsenused o owifiice. The

Lhens i as] he fourth hausing, part, can
“be ﬁs:%9€% %%ﬁﬁ%{%%é?%ﬂﬁhﬁégﬁiﬁ%l%ﬁ%%epgngﬁ.t%ﬁgd part. In
bé¢bueeh Houssexppardandarhiel meunt ed vicd wideostadibetrhes formed,

el Vi space. of the third and/or second housin
BEFT THE dE A S HE B ditig o Snd Fnvetmsn chanber
conpitsiesr fd xp NG sreans deie ifviab1R0 e nidvicb®i@ntin the third

hgzsing parts into each other. This allows a quick and
ARASYT oS VP IET ¢ M adtifiosr alsionderise adimovéngnwall of

tROUSH NP Sud £, 1agel N Iy
actuator is eé%%?y asséﬁ%%g§.kgﬁg$%$ég%§%§ 8%?%?9%816' A
bigsirmueans e faynifdctiaig e e coynedt ithes holisénpaptsts for

. uf act.ur ed. using i.nj.ecti nol di ng. This
b g‘%ﬁ)ﬁi r%?eo FuctiSh ¢t 4 H:g) Sﬁ‘gﬁré)lnn S%B élflle§‘p\?nn%ﬁ ds g pme
chahies ancess £ b I ey it11 dds hdiusehes %@rlﬁs eaprEeker ped
enbodj nents. The person skilled in the art wll

RFrfT St HRARRRr thadth s éPrdl Ofpditei eacransPertt ieth the
vEIRRdi s Ar & ROSSI 18 Wnkhid ston 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
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.
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
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the scope of protection, defined solely by the

appended cl ains. Divisional applications are possible,
wobano7amanpl e relating to the inlet reduction, POSSERNN/000024

in conbination with the expandi ng vol une chanber or

novi ng pi ston. The inventionigi ||l now be described in

conjunction with the figures, wherein: Figure 1 shows

mad uffialct i redbadi ABNLn & ct henagbuai A . areds i MW griRiuction
i nvention; Figure 2 shows a first enbodi ment of an

ofaddenbropsidgoparkg vothhemphlehPi 8RR cl osed state;
F'Q%k?i%v%ﬁ%%%ﬁgié'&%Ec?BQQQ'HSEB% réfbf?@ﬁ”gMBbdiments.

according to t Invention In a opened state; Figure 4
Thehpwsr sans ekandednbhodihrenarof wahl asseéabs yarat dorwe vey tthat

t he invention; Figure_5 shows a table with . N
SSURTATY MEtAr CPESAITSOT PF Btr EVROHBRRCS 1 B R Gyt thin
tHRN _RUJRI precardipg, t aeaiﬁéasgoggpgdbme dsended

actuator conprises an actuator hood 1 adapted to be
claimsed Dawvitsdpnell appééeptaene foe Bpeahiry afor example

t . e. a 1 . SES. e .

r G4l s 180 ALk " PabePlng, BTPILETI A M AL wien
thes seqindioly aotluatochanbdereoephacliegfpisis@rayi ng or

atom zi.ng a substance. The actuator hood 1 is produced,
RS e 3 b ohet Re SeoRkrRee DTrEonDpiL Sres SWhen
tHOMI 3RS  avheRenhng 3 , wherein the orifice for

sprayi ng the substance can be received. The hood or
caf Wwizh e nmebatedaof itsy embedideast & shgngctuator

compr i ses a Snapean (G oChAMRIHO GlUsliap area 4 for

cl anping on the top part of a simlar
ci rcidare ecept atlogs A diampi rgbfiddaimgets ofs ahormeetndl y
the inner side of the ar er Gross _secti.o

. Qh
for hood 1 and*FEEERLER &ontEopade AaoITHE Skiiiapd states

persofumd 14 be sabh@ 4o radapt dnfte Beddhat ¥f @ dssembly
correspondi ng receptacle. The actuator hood 1 is nmade
of a flexible plcgoriddngotiserthe invention in a opened state;

Figure 4 shows a second embodiment of an assembly

according to the invention;

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
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,
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
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materials could be used. The hood 1 is primarily
hollow in order to receive other parts of the

waaebwraven3 A first part 10 has outside walls PCT/BE2007/000024
corresponding to the interior wall of hood 1 to be
received in the interior of heod 1 . First part 10
conprises the orifice 11 forned by a small opening in

reaggtddle Pax tc ISnsDug df hengd § i er ehangeabh ecparinndr side
order to differentiate the cross section of the

Oorth A furt ndP et ¥R es | IRET BN usT oy Boedphrand greeptacle
12 st el st mesarasine 11t a0 il e

atcthmtopening ldonfedporsdipartedSptdars. 13 has of
general circul ar. sectjon. |In_another_enbodj nent part
13 11 it et T v@?(_?fg phrt® RS 1 HEL GFIF €6 L de Other
ma 15t 0€1 O &g apPl h $&4 OrTide nusgry of 5 fﬁn&fiifsﬁollow in
radi al channels (not shown) are forned around the
oxfel | te. raprbee chbineel B2 0E S erf atlsevi atimagtef f ect of the

flujd-to .be dis ed, causi a tter atom zation or
sp:rJ‘dfa\S/lfT HEt Sk @:Zh%sf i?u?%:selél]% "Y%P%’ oS %ﬁf?%%‘%ﬁg by° a-he

invedwieof OFHED &F Rodpd N 4do exd erskhdOvédt On tfige OThfd€Ror of
t hese channels will not clog since closing the orifice

Bt doWT BhyPATE SUpPpTP T B T he'see chighibfe. LT Fetmerarky a
s 1 SoSIfy | [h CE oSS BECIBON, BF @5€Ld NSe Ol nterchangeable

elements in"Figure 1 . In the cross section an opening
palt connecder the dhfterent spaeetlld ofossrseciphon db the

§th the inlet space 18..1nl space 18 conprises a .
oxtites Mat b nREe g Gy PRt APeRtale e 13 it
is geed vl ¢ o Thes eressdsest £ ors1©f 1 G pace 48i TDrsiesponds

With the outlet cross section 19. The outlet 19

deohpr PslesO Bl bHEHS bt t offKnolh berleeked obatedtion eepping 14
oPfr AN @erosol 1 §anp, Jhey putd ety g?é:r‘?é‘rgf {+S&E etseci_ihieon.

shut - of f~ val ve for opening an osi ng the out

shukn gfriotsd v esrilsodpeered meten, 13 nis hintassenbleikistde; 10.
a er. pr.esses, the actuat.or down.or sidewards, on press
O D NP T o1t Pt L TG0 oo, i K tor o

nRACKAQES I o Ot oBhDes | Fradd HUrEhdnhSls (not shown) are formed
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
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
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
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partially filled with a fluid possibly a liquid. The
fluid is the product to be dispensed. The inner space
wofod7he4inaecept acl e can be filled with for exanpCe/B&2647/000024
liquid. I'n the remaining space of the inner space 10
an inert gas is present suchZs for exanple nitrogen.
By neans of the inert gas or any other propell ant
at pere-p§fcradvedipn DpeningeandpamesmﬁgthhereoeméaclEhe

pressure for di spensing uid via the
sBubrEP e ThE T Henet RReRadhvBtns ohhachaatoreorb  ae: dhaka, 2 user
pTeesesttet 48tdhspenasant be ghg@wgéaésoﬂ1§kegg Bg@g‘z of the
the top according to arrow 20. The m xture w

agegeloedhpadthe first part 10 in the conduit 21 forned

on 8.. F gre the m xture
to ?ﬁ@ £ f%@égg%%'%ﬁ é%gk%%rtﬁ%rn?Re ?Wgtlﬁakfgﬁﬁe 1 is
pantbalSysfiMDedeQEtMIagf$ﬁﬁ@e§o§5181§ fonngdign the fiuid is
and bottomend of the first part. The receiving

tgﬁaﬁﬁgdﬁFE 5RaBE ediEBeREEA- aThRal NBOF| ABag? af Ghel be
rdesgtrlbed an”Béefﬁf&éa' %Ehtfgr gkégﬁﬁEQSSEnlS §id. In the

interior space a second part 3 e rece
rgesbndnpaspace Qﬁntbe nanefaspacedlOsanglnerecgasnls present
but es can_be used. The

| di h
Sgg%oglng%fteéﬁmPgodgéFﬁﬂgéggr ﬁgﬁ??Qsagf tHei dnfgt gas or

anpaoshéprptbge plshontYdre The é?@@ﬁgdpﬂﬁtthéogﬁﬁgﬁrspace of
with the first part formthe vol une chanber of the

hevEREFBRACSR CONAI PRArPr3DSHES HOEoRdEPENSENPellfngiquid via
tﬁéOGﬁED§t°P§erw sgecho %Qg%'Q§€g6§/3§9?8€0§318TQSt%ated

second part as a ou 0 éngage
sedrh©nomhbetnl%rdn$p®m$ésothehb1@mx@!gparmliﬂur§hﬁrom the

C rt 30 has._nea uiding the piston ti .
téﬁ g%%%Pﬁea st%oﬂ5¥?¥e£§n ﬁ%%%@hﬁ£%gemﬁé}glHetﬁﬁcegved in
tipbstOnst i pddt can be treetyeguiThel opsphed S8 €Qﬁpéf8§§ace

a tunnel directed at the orifice 11 is the assenbl ed

18t abeomTHee bt stlom BOxTure edbel v eblow tﬁethﬁnénl@baeeeﬁﬂng 16.

A e e L
2@1%6oﬁon@m®rmse3h$mbop and bottom end of the first part. The
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.

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
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
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rings 42,43 both having preferably a circular cross

section. The piston can be conpletely cylindrical. The
weeeal7/10kiase O-ring 42 is received in the circubP@i/BE2007/000024

groove 44 on the piston body. The piston pin 41

ext ends beyond the groove 445 Oring 43 is placed and

cl anps around piston 40 on the side 47. Oring 43 w |
418Chn e 28681 vS&Al 1 SPALEnG33E T OBMSPASEs 3 tintdE

piston 40 is received in the second part 30. The
ditkeciag 48 thereckiiee 1h ihetheecassenhhedetonte part

30,. A helical,spring 50.and a closin d c

r eDRT VR SE%%ngévséﬁ%?%ﬁY%g %%eé%?s%%%gﬁog?%&?hgﬁ S space
331 GECEhOr 80868 PirPast. 3Phe G ostoy body4blekbsndsringe the

52 that can be received in groove 38 in part 30

sppeev3di agdalshapteonseeripd PockThy PheteloSPRgrbeey two O-
.51 in,the j ri.or. t 30, PELBESS ion.

i3l T 55 DILEARG:B) PP o Dy Evet ot o

Théhpigdteactannbef canpbarcsbyt owatddribelorifice 11

Spring 50_engages on, edge_48 of the piston, . I n _another
orBbE RRRL: SPeFROSBHd Lhot PeFeCTRED; sEohnaocFECRIRY

grBbase 4b¥ntbﬁef%i§ﬁog'65399 @E@n§i3§6ﬁ|?9n|@@fegzehas
the closed position/position of rest. After actuation

beyhedsphiengrbeue 2%.will bend away and the bias will be

relLeased. ,The piston i h 0
Ie§§rfP%eﬁ§ 5%08? FRG ?38a§?8@#%5$§gﬂéap?2¥28H2%g gnghe
sid48 extepndsihbregghilheaepenkng 54adf skhéiobosprgebddy from

51. The spring |eaf 27 will )_thi d_and
SDAFPI 2d| 46 FOPTPASCOBr PnianTR6Fa BrerBr Fod ER6OUIBAEE -

ThEObI i RE 2Rl Y st beceipake 1hi asing regang far eekgnth@art 30.
piston i'n the direction of arrow 55. The sgrlng 50 is |
a Bi heilngafieansfiog &PoshAgat kéovangebord &lpFefePpedeceived
enbodiment .spring, 50 | bi;asi f

PG Gei g SO PP £ BIFLrE A%brasthy RoLREied FPRSe ©f

paRtesent ingstihg pbasi By okst e riidlget 564 tbhtt lbeny Pleumeceived
chanber as will be expl ai ned hereunder. The

. \ | eaf .
ing 01 ©2-7 90 85 88 FEna Oy BI9E ioH e GPggegomnect ton locking

the closing body 51 in the interior of second part 30.

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
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
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
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position. Spring 50 can al so bias the volune chanbers
in the non-expanded state. Leaf spring 27 is bended if
wea 0andiaserts force on area 2 , all owi ng noveREMBER§07/000024
the piston according to arrow 55. Actuation by a user
is directly coupled to rel eagiong the bias on the
pi ston exerted by biasing neans 27. If the user stops

fopisdicidderesteatiws. Itn 4 herspsingd | @dbod i@t ad@tdhg 50 is
cl oses the val ve pushing the piston on the orifice. o
nothed k3 HEPSoPRN st ehec kP pbed Bhaterdiiert IBut big a biasing
o) Ly t ' T e e | eaf
g oy 5 R Yhe (Chr e e F R P R ot che
valbete dchanlcd pses tiel brivd | exep baihed nibyeeti@epl ston to
t he _non- expanded state of the volune chanber 71.

Fi gUte 223hotRr1Me ActRIEAIIS R Yol Thel hisEeanstkped
pSd B fon Pl §SLLLEN56 NeapUl1 &8 1028+ r@&ﬁ%@%ﬁamf?%bein the

the channel or conduit forned in the actuator w
nohisexaeded Fsonte hebeoaf | sprifg thé tonvemdedfif e user exerts

receptacle is,guiged to the orifice . 11. It,wll first
R RE a2 bRt R Sr bt iR TR AgeSiding o
aff@m she Act@itlén rv@oge Hesend sadiécthe Ebde tdhe

right side as shown in Figure 2 . Tolerances in

ToreR3piRdutle ol as | o thie PestactEeEted Rydi.arng means 27.
L2c08 08 TR St GERBN T LB b tbring 2eas

second part 30 IS e
irgmgidtely tbtosgh tie opend ouedisgr tivenoli ¢ hen sec orite

B P00 BLLRIGES, M) L LB o 108y,

t SRS AYL P22 F e t hecs@eonsh parte 3for £& 08%é PE@PSNI 1@ B2spring
the flow can continue through the inlet 64 between the

2hiBreALPRRY Secbmtt bake BHve THee nferceneededrirdchyse the
! 2 of . : TS
oS B8:83 P+ & hgo Pl %@@%&54%@iﬁﬁe€?§%ﬁﬂ%§§%&§w%e of

fromthe second part xt ends
thee rowleme yclaamoed The pi ston body 40 and bet ween the

[9BSR £t RS BLSLODL S TR AL oo srace,
placed on the outlet 19 of a receptacle. Now the channel or
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
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
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
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maintains its original size. Piston 40 seals of the

central part in actuator. For as far as the fluid can
woengtwatie t he space 37, 0-ring 43 engages on POEBE2007/000024

pi ston 40, sealing off any fluid path. Fromthe inlet

64, the fluid can flow into phe vol une chanber 71,

surroundi ng the piston 40 and O-ring 42, and received
idTed Mgy second-Ral 1 3G Al 41 reft afd tp o n @t gge 65

surrounding orifice 11 forns the | efthand side vvalgf. ,
exgrytdieay rindgper sl fors edonds geontd Imehgdyes on part 10

and..seal ff fluid th between the two rts.. I.n
opdi % oSS S TH U LRy o (RS cfifr s ton
bddy | 80 Whd AdddwssurtndutidyaipeDCcRSn ¥ stiod @dhston is moved

extends into the volune chanber. The piston pin 41
a i agieion riticlavy g ua e et FEA NSO 35PN o/ Q hetlee i Fn ket 194

7. rifis | S: S y the tip. The tip is
mar!é}gteallolv%% 1|°tﬁs t]t%rei%lrr? J?c%{jz.é)°8i nce the piston 40 has a

Ci rRildtaon Al fsaeel Y DB whowshingg I e stoeEiueddy; . dage as

since the piston 40 is nounted nmoveably in the .
faramttdie Aot 57 R T 0L D% PSSt Ur TG th
er'nﬁ‘ag%é’@ Molune ohapberagyl sddlifxestr aaly ess & Pfisai d

surtace 72 agai nst the biasing neans fornmed by spring

50 B spré righleafo 7 Yre ohlyid oraredt byw t et s piligigrolume

27,. These £S) sSpring. bj as(es)~the piston
Cljilaﬁﬂg%lé L I eC %%é&rgél%%e%ér ir?lléc%%n c%@s&l(r%g ?h%l%(?i ?%'ce‘?nd

rdbeisod i g fIsg exesitd (sara Ioraed ofi tdie past ond. Thhe wall
force in conjunction wth the sg{face ar ea, of SU{

S GO i 9 T el PHFSHRR dL B Gevel o Hiediti1 o Another
rDYGE CONE, £ N b3S 1 PP DY3 6 NESEa§PE | BYSpa Vet B8d seals off

pressure in chanber 71 has reachedthe threshold
apy esbwi@, patle pesvesn 70hed two neaetaccording to arrow

10, {LABERADG 18 PG 02, L forver
fiunstuensa asr@syaty ebfivrd opendaguasnd cl osing the
orifice. In another epbodi nent a pressure sensor ) )
ele%%%E?nsﬂ%fﬁ%E@nds into the volume chamber. The piston pin
41 extends into the guiding means 35 into the orifice 11. The
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
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.

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
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a electrical instrunment can be used. Qher biasing

nmeans can be used, such as pressure chanbers or other
wobhewilbkasmat erials. Springs are preferred, si RCEBER@7/000024

springs allow for fast reactions. The spraying pattern

and the advant ages accordi ng2to the invention are )

pref erably obtai ned when the orifice is opened quickly

thd oW dhA digredsund,f 11ave ofiddwn ol coldesd etbddrding to
t he chanber 71. The val ve according to the shown

axgiybdi dre it Ghsleivinge B e ki TN R o P oxfi Ve orifice

' .The, valwve .coul.d. b a ; .
= UL e S G U PR "R B Pin i g
fuanet idrosiayg & healord ficoe dpempatd i and adl dhieny alhee @tistice.
openi ng the outlet of the volune chanber, prevents the
| spitt tARFRest smhaddmant e RISFIUEHE BP o lengrayisiyh as
a SEASLON Of1 P AT Adn AL MR Suse FOBHRHY Hi(hﬁrﬂc%rmeans can
art, the pressure sensor element, here enbodi ed by the
béiwdg smans anmgs sion, cldoese notor eadten of loart 3o e

LT PP, e EFOOTLIS TATLAR e 1o cor

fdde tewetdan thes e M8/ 0id fhLer dsn Nt ofenedivhnessdy
by actuation. The threshold pressure can be an

g dinesineiharsumn o e Rl rdtrered ovhere the
Cdes | o . > ‘
ot ELlSts | pdlif AR BB 48 SIGEIUR Shilon of the
fiuned st Lt ored Arsneld qhrassisenr €7 bui Tie e fvomdederding dco the
flow ng i nto the vol chanber ter actuati W | |
st Sthedifaton s Shohs T Gha s o ghelosive
oSARIRES . THe PF LS eI 15k Upe i dde@CSHIa dEtes tt OsiduSHEd: |
monment of inertia needed for novenent of the piston

andt e et Ol T 1 @ ierof THee prakEur@ BN e and i plosing

t}g@@i{‘?{éé’r‘iﬂ“é&éi Expang nxgawé Uﬁﬁgﬁr@ﬁ%}?{n%%ﬁ%t%let
peni ng neans for the valvel/orifice. e secon

ohiEse ngo e schadmdrer a wydvewlr s cahe spsp gt By heefistbnlg at

£ SOIE P SEYTOP Mg ANE el P Ol 8 or art

actuators.

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
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
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
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vol unme chanber 71 is expanded. Preferably the actuator

1 has a two-step actuation, whereby after actuation by
wea 20a04iny exerting a force on actuati on surfaeeT/BE2008/000024

pressure build up of fluid entering a channel 16

through inlet 64, expands a vad une chanber 71 that is

directly connected with the orifice 11, wherein said
thapahsinbarcaliespkbesyatveueclasupgihheofbihh€€ohOwith the

The expansi on and/or the opening of the valve is

ﬁgégﬁ%Pg ¥Pﬁ8@etﬁ€a%bé§ fermcEBsi AgenhRIVARIRS 0fOr the
vBi{89bpgrt hg vol ume chanber to an unexpanded state is

attenuated or rel eased after actuation. After ending

t heThet satoond bhesbhasmeans hehepkbuaecehantiei cahdépring 50

the valye | s increased and,the actuator will take_ its
nﬁ%ﬁ?t?axyo% r 691 adNEROANT L AT VhBRethe, ipkefn64 of the
v@ﬂ@@@lHﬁﬁﬁbéhe7QYHéngkb§ﬁ&e§prPBQf@%gbgﬁ #hBi 88t f%tor 1 has

force on the piston 40 al so directl er actuation
atbmara§epl@gtﬂgt@he,owh$r@by Eﬁeevohqheathanbby glussr by

h bi
-JLe1es) Locexpend, SpERelom ecsggend, Oy SSLO TR, o up

oﬁofhnmdchaﬂbenngharehémméac367ehr5u§nrmﬁ@eby6nheexpands a
veabl e piston., Mwving the wall expands the vol une of

Ve %m%haﬁﬁgPer Zﬁtﬁ%ﬁ5h1$|@bg?PS%ﬁdcapﬂﬁcaﬁdeWbéauh%ﬁtorlflce

1Mheﬁﬁéﬁeiﬂes§¥938§bgﬂs9£ntBgugggu Cogﬂpgrci351ng the
dlrectly coupled via the piston and piston pin to” open

orhEigal ve, obananThessxpaes eonedndrbodihenvpehisg of the

vEPYR 4 DOpEOUL A, 081 OLLB0, L NAL LECELY. TRE; SXPRACADL Bre or

anber ave a nDV|ng

anN@SngatBensonuméutHaﬁE@ﬁetbhaﬁ ¥ epBAlcaNdt st Nk
[ of the valve, y releasing the

t he ogenlng
atErRtBhegn Fhé@é?%%e€|%§?%§ %ﬁ%uéFFPneeAfE9rt%R¢h@g the

ad¥eytib8 @h@sbﬂgsn8§n§hgrvbf& %raﬁghﬂgrtgﬁd b?sfﬂg valve is
means. The flow of fluid is illustrated I gur

lﬂﬁée$$©ddan§ Bhendcedatprthelortbikeeitls. p@hety@huuﬁ rest as
gggber s |l ocated upstreamfromthe orifice. The
sig i ce 159the %utlet of the

In an embodiment the cylindrical spring exerts a biasing
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
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
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
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vol ume chanber. Figure 3 shows the actuator 1 having

an inlet on one side 90 of the actuator, and having an
wonid7ilo€e11dl on anot her side 91 of the actuat or PCT/BERENE/000024

actuator a channel is forned in and through the :

different parts of the actuaker. The channel conprises

a vol unme chanber 71 that is expandabl e. The channel

valved QUHINSahaabtitRie t &by ReaMoldimBrBhaierni 4digg means
size of which is varjiable, dependent on the opened or
o | g¥EF WRAi@ Dt hehigrs e aeaS wi | | be discussed in

t he.f ol ] || .of Ghap b d ;
thgrhr?o\}éel%\k% g%pifge%n%eﬁv\%ﬁkeﬁlas m\r}glabqlzg‘;fée;i@rafstﬁ{%éﬂuld
idbisasimigareans . tHeodriafycd al i .helhpr ivarlwand dhensrt fiLdocated

11 is opened not directly e.g. by a coupling of
URSHERAThd e £ e At ke valRe WisiGR) dhe i idutdet mf the

vélr{ﬁnelc’rél-fain&?eﬂ.s opened only after pressure build up in
a vol unme chanmber in the actuator, directly upstream

frdngthe & idlicces theomdthe trac dpthectiang e findiek iy one side

el ed into the actuator. foll ow ng. act i on of ,
O T TP e LR HS DUt i et iy e side
of igstrHold@aifhi N Bn fikStachanher S2Hoimed i seaend in

part 30. Fromthere, through inlet 64, the fluid is
ang | Pvieangthttdra el Biqresniarar | Aire khaamaiatar - Filsin dipnnel

cc%rg%\%n'.rsgéds IFH UL | OhdhiSe £ eFEPLAL! € 5 t%%%&?k% e'e #1% channel

n three steps to outside pre }
ajvessumerisechanberl 82 ts tlomweroluren ¢hmnipeessthe sive of

the receptacle. Th ressure in.chanber 71 is |owe
A TRt e SRR o T Gher” thHpFed state of
tigaIt SO ddhe actwal DrbaceDs Elhdeed 0id henh & Mo et Showd wall
conprises yet another aspect that inproves the

o5 pklay i ¢pgte t hes ffeFmed Thie Bhe e e IPistent pghe wall is
' ; Vv chanmber 71, nove
m‘?%%/\%ar st %ﬁ}%%g@%gg%’#ﬁ? nrﬁée#@éh bet ween t he piston
wal Cor3raand e dgee Ghriow |drevide uatdficedulel s noseza] not

dlge(t:‘pley Oé .rgij .ngoéza ”gé’x?ﬁliﬂé oo% hpergsoss:irtlc_i; ogresgogmarilcﬁ] the valve
closing the orifice, but the orifice is opened only after
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.

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

32 is lower than the pressure in the receptacle. The pressure

in chamber 71 is lower than the pressure in chamber 32, but

higher than outside.
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figure 3 . The O-ring reduces the size of the inlet,
allowing a further pressure difference between the
woabarme4iabanber 71 on the one side and chamber PGE/BERE)7/000024
the receptacle on the other side. This allows for a
further inprovenent of the spraying pattern. The
controlled |lowering of the pressure in the fluid

al Imows dcfuat FORIIRIdEthd [tav.t HEhenyREsWe: HdWe! etgdrises
wth outside air and volunme chanber 71 depends on the

V&3 Gperiiliass asPadie thatf ileeprvesy dig raraoring &f idrsfluid.
),,2 .~ r,q Pr. Y2 - r
Tk?gr ecg)elfla{}ﬂ 3]/&0%1-1’2,1? gcgfeb 10%60?&} nnédi/t‘%g tpor es ua{r%{ “the volume
chdinflfear eétice radveoviowan dakd ttere spirdyed Ngp patiterimlefhesd between
i st.on/ bi asi_.ng ans.  construction allows to abtain .
-1 G Iprs kb qéf&llofe‘f%t%ﬁx riggduce in
si£yeli Oft Hh & HBGRPLACIR velde D ASIHY SBaNS M |dh @ Vin
al l'ow outflow of Tluid fromthe orifice if the
fidwmeshbl diipr éssumey vadieces Tlemchiotk dofhethsecioniet, allowing

threshol d pressure, will be dependent ,qgn the hias for
= FUSHY BN A e PR G be e g fber 71
onurciexparwlad & alrgl afieibact3mtd on. tildherddddt Df 1 desd | yhe
full release of the bias fromthe first biasing neans

ottEnitite acthist i M 1T | DW R % PRI ORI § et the
. | | : |
s%o%ﬁ% chamher, Wit a. %er Yo STed ]fa%/ffelrﬁ Sc;%’qﬁ?e p%%ure in

["ow sprayi ng/ di spensing o even |
théef priss alkleown fde g eseptael ked stvary | ow, contrary

t he t hi f ' .l i '
ot &iF SIS R S Sh e T BELh T [y 42 i
clamiger 651 Waspdiess dihathd, drdwefoied igtlitlise @dfice. A

preferably | ess than 0.05 mm for gases. Theinlet_ to
PEHee Ve d et higghero Hes af f et anl 30 Paf ditrdfeplpy 0,4 - 5

bapr,07arlﬁn1{1§eol %%]@l (9,'§l— '2,05 Og‘afr.m]{.cﬁ,«';ee%%?(fsthe %ressure

Figure 3 e worki ng position of uat or
ddufe reneetabtovon.a Dieteott yspfda ein@cpatateon. drlid ow of
uid,enters the actuator. T

PTGy G, 4 & et By SEE or i 5 67 a7 45
1dkerad | o fgh#de independent of the filling level of the
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.

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
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
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piston to nove freely according to arrow 70. At first

however the piston 40 maintains the orifice closing
weoasitioon3 Preferably the leaf spring will be per@ae7/000024

fromall contact with the piston during actuation.

After actuation the first biasing nmeans will position

the piston back in the position of rest according to

inflle@Unt® Zhe RiAWR Trehpes the praiirdgine et af 0,03 -
di stance 80 according to arrow 70. The orifice is

0,8pemad forhd igiwiidec eangt da 0 - .13 M iP5 BRSNS t han
th%ilmfg §3 H&%é'%%é“%%ﬁﬂfﬂ$‘§béf§¥- Eﬁg%%% %c%h%%o 1
shows that” the "second 'bIasi g “means are corrpresseg

dunyingy GichaicieoB0 mirrd@ss, et g wtficea tidow of fluid
counteract the opening. This bias is directed at

end@rdy dihfy atfeadicze dha Heahisarisy 2rhe §ha il Sigedng
i.f.ah I ' JHE W 7 GIfa P

megarﬂstét %-Iég b(r?ezr%gccgdav{bfw%e prcglssur e ianljrtcﬂﬁ —{/dél iaﬁ%ogﬁ;ﬂﬁogrhe

pi&tdmadreasess fHeel wddcardiangec@ amray chhstfntf ifdsdwhowever

of fluid fromthe r, tacle., The Oring 42 is .h ht
Eh i T & ATy i V465 OFiRe O 1Ryt ot
prAd 40 18, antk casn beshendedsilocald yrd i aiaptrd0 d1acdontact

or quicK pressure changes in the flow of fluid. The

wigdy ithe priopern i &0 At yrdiiend Afrehgamaiqn the first
det.er m £ te. | f ; I L
SR S LA il o TSP St Gosstson

ofaltent rreoddghertd |owued €. The flow rate is

adj ust abl e by usi a different, second bi asjing nean

e LR (1 A 1 O U et S HA T
accSREANY DO RN G . LotHee W SEF iRad tSs afendl]l catebumidte

the sane reference nunmerals. Upon actuation, auser L
aramhes Inleurdhces snakkrr (@@ sPre ngp bt vi4 |ioke position
Ofacloog@i ng to arrow 101. The | eaf spring, biasing the

pi ston 102 in a direction opposite arrow 101, will no

| orisrumsx €3 talbsdi Asdwry Hfhortcetton ddrmonpd Sbioas iR .mddpon 50 are
actuation the biasin ng(% ‘?]? el eased or. at | east
f

CHREFUBRRPY The hdvENENt CTafSXPrihyd i3 toree to
cdldustL @t eghd Nopd@UE®. 3rhis bias is directed at enlarging

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
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
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
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A second bi asing neans 110 is received in the housing
part 103 of the actuator 104. The second bi asi ng neans
wo0@/1dék |i ke shaped sheet of flexible mater pa/BER6D7@00024
aperture 111 of the disk, part of the piston is
recei ved. The gasket 110 is B8t h a biasing nmeans and a
seal, replacing the spring 50 and Oring 43 of the
usér spusnbodomestrf&uet herthbeldasksgtOndpaz7thell move

referred non |ine roperties when the piston noves,
a %Qﬁﬁ%ﬁ%gt?oaﬁf?%mfébP T et#%aghﬁﬁﬁl%%si?f%ﬁl%g tegtpiston

100 £h Gr@i AeOi O ¥Spysiidtierdereeii s, peed Ve
the piston 70.lThisﬁ%I?om5 a %urst open?ng %? %ﬁg&@ exert a
birsingefdieecen ytia¢ t pisten ubl 2 onUpdheasecaniohi tlsé Ngiasing
d revent the closing . of inlet 1 by exerting
wLPE B RITE of roh 1S be Fret iR Ebon Thaanehpaent Jof the
1das spgeneras | yiohsevhesdf pinEiybdssof the inlet 120
to the expandabl e vol une chanber are forned by housing

par? sSefRNd Hel 33 krdrineams phkq i k2l Beceeed 11 nghe hoTheng
i i e exhbl e i han t he
et 09 o e gfomrei bl mable, sy ol oLl Al o <
disk ptEss usieapddngese ocelir flagibemaberfd 0w Df a aperture

ntents into the volu chanper fluctuates. Likew se
LEReT Tt Shbloui werk , ShCtHRIPDREOR +her Seabied-
enbogd neaE kdas) 10V0; £ GRSEE W | VEa $1 8P Sme e Aet Matedh |

the first step wll ogen the stemof the valve
remtating e tferiedept azt@. OThingwi} | o ridae efihet

e%%?@n%& er f 9 @fsﬁiii@%ygh%i% g%féfgygéd non linear

y at the same pressure in
ppapertidarvide fhe spibiasimgveranscdrébdg spsiagromi 7. In
keep the orifice closed.lnmediately further the
CHELTATBE ROMESTTh o seehd bobTai6h 4 oiei g THEY | bhftle

£SREd Nk ey 40IndvoOmitde, DEidh Ceo. The: PreEBMEE A Nburst
the chanber will nove the piston 40,102 according to

O} PwW 70f afte bt hite @irédily 1afiet | aopent bowl. tAee second
oYU FOAIDSS, T b ke URAN oIS GF OBLS: 460§ NBerting
a bias opposite arrow 101 on the piston.

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
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
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.
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The person skilled in the art will identify that
openi ng the stem of the receptacle requires |less force
woheot/0ka3f urt her bendi ng of a | eaf spring. ThPET/BE2007/000024

sequence is therefore reproduci bl e. Actuation of the
devi ce according to the inverBGon is directly coupled
with the rel ease or attenuation of the bias to the
cIoEmMe@Dstelpnfofthée vhbvectibeopi 8bn8s40n120s8kbhd

he C)r|£g§42 has, noyed toward the wall 65. The inlet

p%ilﬁiﬁns ciBPehlButerd Fﬁélﬁga§7n@W6V tAé §ppmnhso
oPirife, gﬁﬁgeﬁréégurgbﬂﬁaﬁﬁg EHaﬁB% hﬁiﬁ Bg@gdkﬂgn#§?ton

shown in figure 1-3, the volune o e channe
4anoéxﬁgﬂﬁa@i@gvbbuﬂerohaﬁbeandsbnbhetheduméﬁ;cen11 will

rt|c res ct to e channel. The free space
§ ?m%% gvmﬁa gmpss. 5?2§1E$ ﬁﬁPFPéuIEPanCFEQteS a
jat eahdef gse gpgtgnlet 120 is reduced. In body part 123

a nunber of radial channels 124 are forned, preferably
t wol ¢ @%?%@n ghhhtedi Ag the antevil2sidenhifpl that20pening

£k OLE ﬁ'éHeSPgﬁgagQS%%rkéhﬁ r%g?bgg a?ekgéegﬁa' the

part o ody par e p|s
fdrshanceeddOnyeybnd Lhefsprhggd42Thibesdystaneeid3herefore
The di stance corresponds with a fl ow

can he varied,
r?%fggﬁ?l?ﬁ% fPGHEaTASDWPEI The APViser aFearding to the
1ﬁ€éﬁf§6ﬁelé0dfk8§£§y5éou§lgér§§t§atﬁedré@e§99“br attenuation
of Eerlnental results. Figure 5a shows the left over

0

benbiasftehkheectpeadi popihtloandfsphayvalvel uid
fr bs a g,pressure in
regg%%gg}gﬁéé %q’% ﬁ%%h %ﬁ%t%n%% % fgcgrrespon% Eoward the

wmllhﬁBStEheeiﬂBéti64fl@0ret4ys dpenddstaneeths biasing of

dified to obtajn flow rate_variants. The tabl es
CRE oWRY h%%sgpeﬁﬁn%g gaﬁk?Fni%Q tinme scale. The flow

rat@omﬁaﬁ@aet@rth§S§1§QBSéﬁ@éd1J®§téaEHS%ndiﬁtPﬂ&@ré 1-3,
becones, the lower the flowrate. A higher Lx ' W

thesuptune af skhel ehapoplneichahbend ¢heapdeb$ar90lnme
CEQﬁP¥Q|EQEmSPQ”PS&u$@h' Egnsartkgmfar wyghfkggﬁég eto the
channel. The free space between two body parts 122, 123 in
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
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.

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
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| ower. The experinment was perfornmed wth an enbodi nment

according to figure 4 . Figure 5b shows the renaining
woami7anddi n the receptacle [nm] and the sprayPof/BERen7@00024

fromthe orifice [g/sec] for a test receptacle of 260

m filled wwth up to 130 ml water at a starting

pressure of 11 bar. The table relates to two different
disacenrd hizasiifg fRans 4£. Ithd Wi sty ent ngaskEted X0 obtain

The first colums relate to a first spring e.g. a .
flgas ket o1 Ve réng sf-i Idre @@@%lah%%%@%&&rﬁdﬁ getlinear
tj{)mee! astc%s.Let.o THE %rf%(\)ﬂdlrrgetrg Fie. tn{brae th fleer tcoﬁlescc%ﬁ'pc. Tfaoe

I'asi ng neans, such as a spring or another gasket 110.
1Sprd malitstanice ¢ hergetes Spriiend dwer wild flunt herte. A higher

enl arge the size of the inlet. The reduction_of the ,
e FeFidverited W%H@%&m%i%%%m Pifssure in

tHd o tdMoughniRe apRli caledi Mildwdie Imader. oul ey a0l

represent nmeasurenents at a linear tinme scale. The
lgegssUites cxpdirdateed ata < ardaiormyl ntish an enkeed werst

i ndi cat e thef.pressu e at that nonent in the
ag g% 'f"rgélrpﬁ’eég'sure in the receptacle has dropped

framghkb@b (O ohd e Ferbaim ks pesidatdly i rAl i ugiteptacle
t he present invention has been described in connection
[y } FAnst either rendaohisoldi et Rk dote quiddiqe le/sec] for a
Foc Ol . . : . .
Y a0 A A a8 3l gl e bR at o
S‘l?iplﬂm'lrfg qaidgsmﬂasmﬁdbbid Iveery . fti@leﬂrac@m tmt@lfiepa?ttwgg
mthe spirit .and scope of the invention imte
P R Hish AP T L RS i 0 SRR BT roEetS
110 spenhselrfeditimid SPrayd g Cont erds Hrind esePt agl gasket
t hat iswg{essuri zed or of a receptacle that has a

LHurRpt & Hel it da T cohpr 1R FRE S CHRNTRIORDNTRE BBl 2T to an
eﬁbé&%ﬁ%ﬁfuﬁikgngl&%ff@kéﬂ%a§%é%h&ﬁbf%§i el oL fQch as a

recel vi ng pressuri zed contents of the receptacle,
ssainy odareved tHeavi gasleett 0110 | cgpfing sprayimgsthenger. Spring

t\gﬁgvfﬁfﬁ S%%?gngé%ne%aségﬁvﬁé é:l:]zee a(% uta}ggrinf\@te.r eJI‘}rl]etPeeduction
of the inlet is prevented by the second biasing means. The
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
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
described may be made without departing from the spirit and

scope of the invention, limited only by the appending claims.
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chanber, said orifice form ng an outlet of the volune
chanber, wherein the orifice has a valve for opening
wana7cbegdng the orifice, the val ve bi ased by aCT/BEa&t7/000024
bi asing means in the closed position, and further
conprising actuation neans ar32anged to allow a fl ow of
content fromthe receptacle into the channel and
vol une chanber, characteri zedhiints t hat t he actuati on
means is coupled with the biasing neans for
attenuating the bias on the valve biasing the valve in
thei ¢l psechR9si £d:0m dlsﬁéﬁ%éyndéyﬂdgqf%%a%%ra§ g. centents
actuated. 2 . Actuator according to claim wﬁ
ofhe a%@%m&t@ke niﬁa?nts i ol Eided tdr oife ablraglepganéanShat
r_r SI b as_on the valv . Act uat or
hégc%r H% a|n1 uat%f C%ﬁﬁﬁ%ﬁﬁ?qlﬁaé&%&?@%gcﬁ§3ﬁ§table to
aCoapEpSEche SQUL NG ¢ &fref adilge & adfe PRGOS for receiving
Actuat or according to any of the clains 1-3, wherein

tbﬁepé%%%lfﬂo%e% %Ié‘ss eriy TReeRt acde  ogedrhgherael
haam§ HERAHP & L t&%t\éﬁt%ﬁ% COARGE Jige
uator accordlng A

aim4 , wherein the opening

ofrebins sobprice, avrpermlsur@eseﬂmmeél @mmrlwaplaedowumh
% valve f(ngorl ni t he val ve q@ﬂp re&cté g.a

AFREhbI TP T e ?r1?ﬂ%IV%fﬁhe SH& S VRS or

chagbed] Nghd el aum Sorifihes eids thergires Foie opensay and
el epment has a surface, and the surface fornms a

chp9eaB| B et i6FC he sk prnidEbIRE ARILAY @fars@styPiasing

méehyal Tt RECOT S s o AN Bl Bpeneher e tik8ng
t hreshol d pressure corresponds with a forceto

arhhetate movRhErotgghrto oflide sogdoimngs weateng from the
@géﬁ@& {eafcﬁgﬂgﬂg éhafﬂgﬁ(gh&lyaﬁﬁﬁg a%bér WA g%acterlzed

e VO une I'S an expan e Vvol une cha
ianthahetiee nadhen thi@simgpmeans dorplelosiing ttifne %ala\asang means
SO cou with a noveable wall of th
B AP Rt KRS e G Rifeing she valve in
tHaexpasdedopost 1don of e Lhatelon heanAClidabetuated.

according to any of the clainms 1-8, wherein
2. Actuator according to claim 1, wherein the actuation

means are coupled with the biasing means for releasing the
bias on the wvalve.

3. Actuator according claim 1 or 2, wherein the biasing
means comprise a spring, preferably a leaf spring.

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

5. Actuator according to claim 4, wherein the opening
means comprise a pressure sensor element coupled with the
valve for opening the valve upon reaching a threshold
pressure in the volume chamber.

6. Actuator according to claim 5, wherein the pressure
sensor element has a surface, and the surface forms a

moveable wall of the expandable volume chamber.
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the actuator conprises a piston having a piston body
that is nounted noveable in the actuator, wherein the
WwQi2e07004113 recei ved in the actuator. 10. Act uaPOT/BE2007/000024
according to any of the clainms 1-9, wherein a noveable
piston forms a wall of the va@Bunme chanber, the valve
being integral with the piston. 11. Actuator according
to Tl danthtarr HicoMEng rnd e apistobralesowhet-aent e
ressure sensor elenent. 12, Actuator according to any
tlglfeﬁfél%l%er%s‘@ielﬁoﬁmnﬁst e thi &t 6RTREst] pphtiate
n&¥ e ngr fr0m the St hedy [earisng the val ve for
closing the orifice. 13. Actuator according to claim
12, 8 whermiat qthex cxstnghitng toorpwyi ©fs thei dilpgmseans, f herein
ui di th i.h onto the orifice. 14._ Actuato
eBe Ity TR o (b SREnRe PEe TONREr ST ATREE atPBn
wh@aen fioie adilaiimy red oWl caertiest $htovanter akBealso
channel are coupled with the biasing neans to

coRERlat et e MERthe tifd lv &ty éheardrprepblaprpanher for
bf%@ﬂ%?qg%gic JHU%JPQQFQﬁ%ﬁga%%edA%%gaEQ%nag%oEgénghgﬁber.

any alms 1-14, rein the actuator conprises

i nl 2t Acduxitannmaemansiforio edyciofg thkee cdinzmsofi.-8n wherein

inlet to the volunme chanmher in.an.opened,state. of t .
B i FT RS T CARUR T RS @GS §i R T5OTWREHE] Egat S
mb et §dl AsSHE£h ISeNSort el emiiatos, Coterednt @hkheikabat is

reduction nmeans forreducing the inlet size upon
reetfehgit T &Hotak HPressure in the vol une chanber.

17. 1 fctiat e AC U A AP & @ bF @helbiMhereLls, thferein

actuator conprises second biasing means for biasing
atheveéabke pistuen i onrmeanyaddaiofstthel yoilmget kdaimpest . the
v% ve AGLL o{nta%ggpe{ldlvﬁ%ﬁ @ 3im Ly, wherein the second

I asi ng ans ving an I nactirve State in the rest

st at . dictiet@ctaradardily tActdlatior %aoeondi, nghkeeedhathe

17 or 18, 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 extending from the piston body forming
the valve for closing the orifice.

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

15. Actuator according to any of the claims 1-14, wherein
the actuator comprises inlet reduction means for reducing the
size of an inlet to the volume chamber in an opened state of
the orifice.

16. Actuator according to claim 15, wherein the pressure

sensor element is coupled to the inlet reduction means for
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second bi asing neans conprising a flexible sheet of

mat eri al having an opening wherein the piston is
woeowitved3 an outer circunference the flexibl ePen@ER007/000024

fixed in the actuator 20. Actuator according to any of

the clains 15-19, wherein the34dnlet of the volune

chanber is forned by a piston body and circul ar
redueinortihal Inbét ashoeisipon pagdchifng ke @Atasaiodd aéssure in
N eegg'g an Cgring is mounted on the piston and the

rlng FBr PRSI nl et reduction means adapted to

reduze Abeustae sicéh@iiglel ofaide volune chamhen i Rhe
the opened state . 21. Actuator according to any oP

afhBatPhi FRNASL 2B SRRPRY rbidring ifdegs dicos Yisediconak inlet
L S h ive .timnme | ler than the

ré%P%ﬁ%%%ﬁgﬁﬁgésa?%{ﬁ'Eéggggjggckﬁﬁﬁéﬁggﬂrface area in

a Wb ki hgtsdabve afcdidiagtimtaraihavimg whdreduCethe second
bi.nlet. 22. Actuator according to any of the clains

185519 Hpdh 2i MY HEI rFyuRF i et e He Foleumeséhaveée of
thasaacwaeth of less than 0,1 nm 23. Actuator

according to any of the clainms 1-24, wherein the

act bat ACEoNpe T seecardirnsto arladat dat or HBod wharkinsthe

r ivable in t t uat or od .havi ng the .
S%?lg ?c%fg%ﬁhﬁe% Sénnozfl&&ssz'in &t T}C')Laexsl ?(?n %ﬁgrtt of material
heetegvabl eemindeviérstn pard fiertdronn n@deheeehaanebuter
fromtithe inlet to_the orifice and the piston

CHECEPURETECT et KECUNGE e 58k 40t SheacesPatAg

to gbai MRdk tohes@idrdey add UaloOL R i9eS @ tRLAG,

art received in the second part for |ocking a spring

Wﬁﬁﬁ?l%n%eﬂsﬂ%t the s ren unsdEhisimksinn g st e rpiest by fopiston

bEhPSAg LNEOTL | 58 o 2x RIASSW 20412501 Aghe 80 cp.
act uat or assenbly conprising an actuator according to
aghyaodr tdmed prieesimoprc| @imeg 126 moMeitlald ohotheppagicng and
tﬁgnégpiﬁgo o§h£(¥§%nf%%é%(¥% dgfﬁo%gﬁeans adapted to reduce
the size of the inlet of the volume chamber in the opened
state.

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

23. Actuator according to any of the claims 1-24, wherein
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 channel from the inlet to the orifice

and the piston receivable in the second part.
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- providing a receptacle having contents that is

pressurized or a receptacle having a punp, - biasing a
weoabowraoias openi ng and closing an orifice for BOT@ER0VZ/000024
the contents in a position closing the orifice, - upon

actuation, spraying the contess out of the orifice,
the orifice formng an outlet of an expandabl e vol une

chamberad¢thedtds saamnedief 40 dikan esgphdelre ivi @hanactuator
inlet, the contents flomnng t hrough the inlet, volune
CUNRTHE?S s ot BT i RAET cHRgectast iiXedlien seirend; RerkefRsd

LUELRSTa COTPLA S0 A LA N0 N PIAS 0 118, VBEYE:ng tne
5755 8

closinhg the orifice upon actuation
pastaon df org ¢Ipsimmrmu&50mwﬁuua .n the nethod further

1 ow of DBHE e £ it e I8 (e AHEgap g sennly |

COMPELSUENtAY LXPRNED Nt dde- el %%@th ¥iBdiA
Eﬁgton 28. Met hod according téycla|n126 or 2759mhere|%

%ﬁ%ﬁdlng t he vol une chanber and openlng the orifice
5%8& %?g?ﬁg%&lgggn) Q&P “ha eF%e ltggg%led
cumphlsem@C|ng t he size of the |nIet.
- providing a receptacle having contents that is pressurized
or a receptacle having a pump,
- biasing a valve for opening and closing an orifice for
spraying the contents in a position closing the orifice,
- upon actuation, spraying the contents out of the orifice,
the orifice forming an outlet of an expandable volume chamber
that is connected to the receptacle via an inlet, the
contents flowing through the inlet, volume chamber and
orifice,
characterized in that the method further comprises
attenuating the bias on the valve closing the orifice upon
actuation
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.



