Fluid D snenser Related Application The present application clains
priority from UK patent application No. 0 610 666.0, filed 30 May 2006, the
entire content of wmhich is incorporated herein by reference. Field of the

I nvention The present invention relatesito a fluid dispenser, for exanple
for a nasal spray, and is partiCLngh“bymlggk pot excl usively, concerned with
a fluid dispenser for drug adm ni karound of the Invention
Prior art fluid dispensers, e.g. for dispensing fluids into a nasal cavity,
are known froghggﬂﬁnégggﬁ9g36434 and WO A- 2005/ 075103, the entire original
di scl osures o IC as well as their patent famly nmenbers) are

i ncorporated herein by way of reference. These dispensers conprise a fluid

reservoir, anthéliph@entr@pRcabioRT:idifts My%%'@&t%aiérﬁfﬁptphé‘atro%sﬁé veir

t hr ough t he ogi@% T @%‘F# Iet is provid in a nozzle, which nozzle may be
shaped and si £810: MAngPq6 the ﬁBEfer Fqnte%OFt‘N@C'ﬁll‘%tS\‘éﬁ@é’F%teére f or

di spensi ng a hetetr by rafetamae. of the fluid, they further conprise a netering
chanber which is selectively placed in fluid communication with the
reservoir, through at | east one netering chanber inlet, and the outlet. The
punp reci pr ochiekoftthe dnventione net eri ng chanmber between an expanded state,
in which the netering chanber has a first volune greater than the netered
vol une, and a contracted state. The di spensers further conprise a one-way
vaI ve bet weenTh®eresenieinvagtiehsities tardiuit dispensern fahix@mpls fdvi meashit o a

val ve- ol asedsp sl o8- piMenshhe pIPER! BEIRATRCErBRS LEAT I3
contracted statet0|ts expanded state met'éring c reserv0|r
are placed in ‘FP%RSGFEQﬂﬁfHﬂlaéﬁtm'é‘iﬁa‘Wﬂ ough the at |east one |nI et and fluid

is drawn fromthe reservoir into the netering chanber to fill the nmetering
chanmber with an excesas 8 me of fluid. 2
ackground of the nventlon

Prior art fluid dispensers, e.g. for dispensing fluids into a nasal cavity, are
known from US-A-2005/0236434 and WO-A-2005/075103, the entire
original disclosures of which (as well as their patent family members) are
incorporated herein by way of reference. These dispensers comprise a
fluid reservoir, an outlet and a pump for pumping fluid from the reservoir
through the outlet. The outlet is provided in a nozzle, which nozzle may
be shaped and sized for positioning in a nostril. As the dispensers are for
dispensing a metered volume of the fluid, they further comprise a
metering chamber which is selectively placed in fluid communication with
the reservoir, through at least one metering chamber infet, and the outlet,
The pump reciprocates to move the metering chamber between an
expanded state, in which the metering chamber has a first volume greater
than the metered volume, and a contracted state. The dispensers further
comprise a one-way valve between the metering chamber and the outlet
which is biased to a ‘valve-closed’ position. When the metering chamber
moves from its contracted state to its expanded state, the metering
chamber and reservoir are placed in fluid communication through the at
least one inlet and fiuid is drawn from the reservoir into the metering
chamber to fill the metering chamber with an excess volume of fluid.



When the netering chanber noves fromthe expanded state towards the
contracted state, there is an initial bleed phase in which the surplus
volune of fluid in the nmetering chanber is punped back into the reservoir
through the at I|east one inlet to |leaveza netered volunme of fluid in the
metering cha | met ering
chanber backnpg{eptt‘ggcr@%t{ebﬂgtcgghﬁg Fﬁ% v@?ﬁ@ﬂ?@ﬁ%ﬁg&?@éﬁ"ﬁﬁe tPW?W“GetB in the
met eri ng chanBeitraced stgied th@iﬁaﬁdsntlnéla@rﬁe%phas& Ve witieh ¢ébg surplusncr easi ng
pressur e Pr Ousefhel & dieye e et Shoter 4 BRVified fhe EBRRAT 11V open
to enable the nmetered volunme to be pu romthe out An-aimof the
present i nventl"8rgh §he 8t frasvione 'ﬁ'eﬁéﬂ?é@a"fel airgeteresheelvme, ofofiwid gnahey
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WO A- 2005/ 075103. e I nvention According to first aspect of the
present i nvenfl§ 6?{*'1%8?%“5? b?%F‘blétﬁ Gpntragred Eﬁa%eﬁ’@eme&f%r‘ioﬁ"ﬂ% o4 dosi ng
chamber, a pi Etudnmnﬂmf)emeteﬂn(_f] Iduhd]lmihlsqburhbéd)ltahaml EHé bhetivhywhive be

di spensed a f % SF' conveyi ng (% o e dgsi ng chanbe

towar ds the fYVu T T:ér{creaashr@ RS2 /'8 ”Csegdp % P'r‘i'ecaf“fs'ﬁﬁ o WRY wher ei n:
the piston newdjee thasmaofarisopendotdrabletties naterad prctiraa toi bhpomphe dosi ng
chanber for: ”'Hﬁgmf” de fluid fromthe dosing chanber through the fluid
condui t towards |UId outl et when noved in a first manner relative to

t he dosing chanber, and b) filling the dosing chanber with fluid froma
suppl y of 11 Uhg 3eBr TR Geddnr 3 RY; 2 t
chanber; t he pi st o%ﬁi?re n afsB a‘sggt;'g%d” B%\ge?tf}@cri]e ?Sl'de t he

dosi ng chanbe?Pt&?W"YoFﬂﬁOﬁU’ra‘t'ng e‘é@t RUTPRING dlﬂ"nﬂl?ée séigflosed in lfgrré«-seal i's

novabl e from gogRyoneés3d s Ehaiods /675163 ch the seal prevents fluid
comuni cati on between the fluid conduit and the fluid

Summary of the Invention

According to first aspect of the present invention there is provided a fluid
dispenser comprising a dosing chamber, a piston member, a fluid outlet
through which fluid will be dispensed, a fluid conduit for conveying fluid
from the dosing chamber towards the fiuid outlet, and a seal for sealing
the fluid outlet; wherein:

the piston member has a first end that acts as a piston within the

dosing chamber for:

a) pumping fluid from the dosing chamber through the fluid
conduit towards the fluid outlet when moved in a first
manner relative to the dosing chamber, and

b) filling the dosing chamber with fluid from a supply of ftuid
when moved in a second manner relative to the dosing
chamber;

the piston member has a second end positioned outside the dosing

chamber and forming at least a part of the seal;

the seal is movable from a normal closed state, in which the seal

prevents fluid communication between the fluid conduit and the fluid



3 outlet, to an open state, in which the seal provides for fluid

communi cati on between the fluid conduit and the fluid outlet; and

t he di spenser is adapted such that novenent of the first end of the piston
menber in the first manner causes fluidin the fluid conduit to be

pressuri sed tgug& ex} enf, %EE'I‘ g{a%gt bb?%rm%eu%r%e ggep OV f?hp@‘ﬂgﬁ cl osed

state to its open‘state thereby ena t he
fluid outlet. comgfusicaibpy b@h@%@@eﬁwldmit drgl thp floéd N,tlatoanthe first manner.

Preferably the fi gk dERACE: &SaARLETRRR chat Aoldhal: &'tﬁsmt%damhghe second

manner i s novenent in secon direction. erab novenent he first
end of the pi 8isE ﬁ’@m@r ip the rﬁ'é'Stfmﬁ%’?e"a?ﬂﬁllsgseﬂbb'ﬁdnn@ﬁrféﬂ% cprdyi kdbeed by

noverent of tbﬂes@uﬁééa&orm{@@énﬂ duftidientitoBbvefié SRFABMH |B§51H6\9nﬁa‘i cld2egf erabl y
the piston nmenber is nounted to reciprocate between the first and second

manners, for E¥5SP dSRPPSHALF Fﬁ?uﬁt?yeﬁn?lﬁ'r"gsqlf'@)l@?ﬁ PYMPed tyospRghe hanber in
t he opposi ng flukisdutiead second directions. Preferably said novenent of the
first end of the piston nmenber in the second manner is such as to draw
fluid into the dosing chanber fromthe fluid supply.

Preferably the second manner is opposite to the first manner.

Preferably the first manner is movement in a first direction and the second
manner is movement in a second direction.

Preferably movement of the first end of the piston member in the first and
second manners is produced by movement of the piston member in the
first and second manners.

Preferably the piston member is mounted to reciprocate between the first
and second manners, for example by being mounted for stroking in the
dosing chamber in the opposing first and second directions.

Preferably said movement of the first end of the piston member in the
second manner is such as to draw fluid into the dosing chamber from the
fluid supply.

Preferably the seal is biased to its normal closed state by a biasing force
and the pressurisation of the fluid in the fluid conduit is sufficient to
overcome the biasing force. Preferably the seal is biased to its normal
closed state by a biasing member, typically a spring.

Preferably the normal closed state of the seal is provided by the second
end of the piston member being configured as a plug to sealingly plug the
fluid outlet.



Preferably the seal is biased to its normal closed state by a biasing force
and the pressurisation of the fluid in the fluid conduit is sufficient to
overcone the biasing force. Preferably the seal is biased to its nornmal

cl osed state by a biasing nenber, typiagally a spring. Preferably the nornmal

cl osed state | L N y, . 0, L, SEon nenber
bei ng confi gu?'];egié rggly;tﬁgﬁﬁ%sctog{ pgég??%s?lym%ﬁﬁs?ﬁﬁﬁ%lﬁ?g’leoé CFE‘??RH ZF

Pref erabl y t hdegustonsegpbeisie sompeeaiie iefaverthgiserl- whi ch t he second end of
the piston nenber is co-operable to formthe seal. The seal nenber may be,
or form a perinmeter of the fluid outlet, in which case the second end of
the piston mehieredr BEBLEHIa% 681 PRIPIMcARRGERtEhOF Soe ifivit eptletThén seal

nmenber may bewRiRAUtaRE (he- SecoRd &rd bi B8 -pidtbRT MEMBEY priRraflsebitngly Seal for
openi ng or cl osi n%F%Be fluid outlet. It mght alternativel %Ebe for opening

or closing an®4{5¥ € Rerifter i dheneahiMEBREMBREC aprdpe(&st ¥t He seal
menber has anriagierture extending through it. Preferably fluid flows through
that aperture when the seal is opened. Preferably the aperture is aligned
with the fluid outlet. Mdre preferably the aperture is both aligned and in
contact with PBreéerablyitde cedilieh.sedlihfer apenithgoe clvainglibe finid outlegr Bimipatt of t he

fluid outlet. 5 I n fo 1 | st ‘ he seal
menber are bi?’;llgéerﬁgﬁleﬁxgbé %E%p?ﬁgar%l gplggﬁs%nl g,ﬁe“ﬁ'ﬁ Oggjéjgﬁg%ﬁ%%% %ie and

seal the apermgf®ern the seal nember. The bias nmay be provided by a biasing
menber, e.g. a spring, for instance acting on the piston nenber and/or the

seal menber.
Preferably the seal member has an aperture extending through it.

Preferably fluid flows through that aperture when the seal is opened.
Preferably the aperture is aligned with the fluid outlet. More preferably the
aperture is both aligned and in contact with the fiuid outlet. The aperture
may be an integral part of the fluid outlet.

Preferably the second end of the piston member and the seal member are
biased into a sealing relationship, for example to close and seal the
aperture in the seal member. The bias may be provided by a biasing
member, e.g. a spring, for instance acting on the piston member and/or
the seal member.

Preferably the dispenser is adapted such that, in the normal closed state
of the seal the seal member is disposed in a sealing position which seals
the fluid outlet, in the open state of the seal the seal member is disposed
in an unsealing position which unseals the fluid outlet, and movement of
the seal member between the sealing and unsealing positions is controlled
by the second end of the piston member.

Preferably the seal member is an O-ring, a resilient tube or a resilient pad.

Preferably the dispenser has a component in which the fluid outlet is
formed.



Preferably the dispenser is adapted such that, in the normal closed state
of the seal the seal nenber is disposed in a sealing position which seals
the fluid outlet, in the open state of the seal the seal nenber is disposed
in an unseal ing position which unsealssthe fluid outlet, and novenent of
the seal nenber between the sealing and unsealing positions is controlled
by the second end of the piston nenber. Preferably the seal nenber is an
0-ring, a resPrefepblytihgedispenser éssptiaptad suall thatowheeftbe diostyenchef dhspenser s
adapt ed such t; i I &t e .0 the
first manner %gﬁ?feﬁﬁégﬁgg%%?ghgﬁgg¥g%”bﬁp?ﬁgﬁ¥€ﬁpggg§%éS??Mﬁgtgﬁch as to
cause rel ati vBUE9aA4IEt dF PUFDPE F auBR traletive sRRAraITy sneyRMmeNtdoatveemi st on

menber whi ch giRSedrhSorient bhe thealistBRthadbér ARIchhRsnes Rthetaiebvitgt e to the
open state. Preferabl éﬁ%he second end of the g'lpston menber is nmounted in

t he conponent TP thRERENTOse Stptete the oPRR SE¥Rponent bet ween a seal i ng
position, in which the second end of the piston nmaintains the seal in the
normal cl osed,stat nd an unseal i osi.tion, in which the second end of
the piston en%’ﬁ%eé'gglé’h esé’s?orldoeago '{19'?‘?030'%8%””'&{%’?5.'5F*F‘BP%‘}egbl'y B%e second
end of the pisiroponepirifer menvertdne relatipe rterthe atceniuinest tetvedemt & \aealing one
another to 'Og&%t‘?or{ﬁﬁ vﬁ'ﬁ%hoﬂ'ﬂa S&%nh%ontdhgf ﬁg?&&%ﬂ rﬂgﬁkéehs"me {8 Pigs may be
provi ded by ohe or ‘nore bi asi hg nenbers, way of exanple”one or nore
springs. The berawl stpsaesisde(a)d amynsasting positien phsyhich thendgseondirod of t he
conponent. PrgfehabhLnbbes$ £ f; irs{-on menber is spaced farther
fromthe flui degﬂt | et n\/\/ne?] I?ér:lgt egaﬁ%'geta{f%%”g%ﬁeﬂ on conpared to the

seal ing position. Preferably the second end of the piston nenber is nounted

in the conpongrferbBlyfBEMeathdbd lof 3k pibhfimidredRPBINESRporieh€ afd Ui d
conduit conprjses e auxiliary chanber, and the auxiliary chanber is

t he d \ )
adapt ed so t h¥PSSthEHaNYR 19 jonet aRathehto {98t tae SRCGBRE RTPeSealng he fir st
manner a fl ui pogicts STRE bias rBae 8k eflovidled B oAk Or| rhéveybigdiadgraimivdrs Chy moves t he

second end of the_piston nenber fromits_sealin ositipn to its unsealing
position. The"fY§f X?J'PB@sﬂTeeowr? SPe%t Jﬁﬁg?}%s"?%g‘eﬁ?bﬁ&ﬂ TN BEr ®hnd/ or t he
conponent . the piston member and/or the component.

Preferably the second end of the piston member is spaced farther from
the fluid outlet when in the unsealing position compared to the sealing
position,

Preferably the second end of the piston member is mounted in the
component to form an auxiliary chamber therebetween, the fluid conduit
comprises the auxiliary chamber, and the auxiliary chamber is adapted so
that when the first end of the piston member moves in the first manner a
fluid pressure is created in the auxiliary chamber which moves the second
end of the piston member from its sealing position to its unsealing
position. The fluid pressure may forcibly move the piston member and/or
the component.

Preferably during movement of the first end of the piston member in the
first manner the component moves relative to the dosing chamber.



Preferably during novenent of the first end of the piston nenber in the
first manner the conponent noves relative to the dosing chanber. 6
Preferably the second end of the piston nenber remains in the sealing
position in the conponent in a first phlase of said novement in the first

manner and is 0, e g i f ure
during a secoﬁ%?és/'ﬁglggthtﬁesﬁ{cgﬁ%}s@ %fi‘éh%o gﬁ%n%‘ F %8'];“? ﬁ\rs s'i.' L%ng %gﬁg
Pref erabl y t heoditien i %p@ns@mentsn eﬁj&ﬁtmase)oﬂsatd miogervent imthebBrstis in the

seal i ng posi th@.anguah@qs ndidbid t&ﬁﬁégmeéaur@vg e% dnl8Ceidil gfﬁ%sseu'?g of the

pi ston menber in the first manner and noves unseal 1 nd position
during a secoﬂ'ﬂ"%ﬁ%@ﬂ?@rﬁu%ﬁﬂﬁt@f‘afrﬁ)qferﬁﬁvﬁmémt ipfae firstgpanned. of the piston
menber in the first manner. Preferably duri ng the first phase the fluid
outl et and the econd e the pi ston nove in unison relative to the

dosi ng chanbe?r ab'éfJP?E'{:'c{ﬂ’ép% iFaagARE_E Se FatithgisgalJpeBber I8 B dRes a
relative sepas@hag)poﬁmwarmmngbetfmeﬂihdshe)ffmwein@utdafetlheaﬂét the ofeeoNnd end of
t he piston marrb r eraghérﬂrs S | uid_condui t ext ends {omthe dosi ng

chanber to a P'Is £rd ABET ANMMRIFS HQy e nsra g BPEYRRNt i oned
auxiliary chaddmmfg aTSwos@abbsmqyneb’eppam/nﬁletbvtamenp@m thadirstl ese of tee f | ui d

communi Gat i onoBANREREPS DB hat il O 0RPRSTRL G ATREL A0de e dosi ng

chanber. In a preferre arran rovi 0 open and
close the fl uﬂ@ich}tﬂﬁ?Elmndaﬁhﬁcﬂﬁcpm Ienbelfvuaemlsthatmwvmlrdunissrpeeisamm chanber

and the 11 ul druibhy BLFfIS 2By duifig” bl deeidphis 356 S gl e body

of the piston nenber. Preferably 1t passes thro t he the piston
menber. Pref ef3U5EH qw%atwesqqpﬁrq@m@ovp@egt Pﬁweﬁat\hﬁrf@i@ ougpgprddhhal axis.

Preferably thgedhithddrthOpistdhemBinbbpn menber has an entrance hole in it.
Preferably that entrance hole faces substantially towards the mddle of the

dosi ng chanber. The entrance hole is for receiving fluid fromthe dosing
chanber for pergsrablyt peaiiyls doRguit lettahdeUidrtthe dosing chamber to a fiuid

dispensement chamber, which may be the afore-mentioned auxiliary
chamber. The seal may be provided to open and close the fluid
communication path between that fluid dispensement chamber and the
dosing chamber. In a preferred arrangement, however, it is provided to
open and close the fluid communication path between that fluid
dispensement chamber and the fluid outiet.

Preferably the fluid conduit passes through the body of the piston
member. Preferably it passes through the middle of the piston member.

Preferably the piston member is a tube having a longitudinal axis.

Preferably the first end of the piston member has an entrance hole in it.
Preferably that entrance hole faces substantially towards the middle of the
dosing chamber, The entrance hole is for receiving fluid from the dosing
chamber for pumping towards the fluid outlet.



7 Preferably the entrance hole is provided in an end surface of the first
end of the piston nenber (the bottomend). Mst preferably the entrance
hole is in the centre of that end. Preferably the second end of the piston
menber has an exit hole in it through which fluid, in use, will exit the

pi ston nenber , P rabl y t hat ex it hol. er ferably
the exit hol epfegérgéﬁ’dﬁ%?e%'ttm&r/m?rq? '?r'?é‘“f?%‘#ﬁ‘ gn r’r@ & %?P@'}‘?nrffﬁté The exit
hol e may be aebueipisted mérhbert fike beiabmrmwdbeﬂoﬁm‘hfeu‘atav thé entsamade, hakaen
closed, seal s;tiRen&¥idtrd'9 St BhES €rably the piston nenber is el ongated,

W th the fl uu‘f conduit passing along substantially the full | engt h of the
pi ston nenber. Preferably a surface of the second end of the piston nenber

(the top end) picSerabQSeR: séEBﬁdeéHdt o e pisAVRYhiber! ﬁasslah'éx;tpﬁ&fa%a\ ly
positioned at that top end, tor exanple it extends sideways out of the top

end, i.e. it fhoughy V"(H'é:hp@)‘i‘f' '”THéﬁ‘veW'Ha%?‘”bEh%'ls@”t H‘&ﬁ"t@ﬁep@f@rﬁbl’!{otlhét or side

port. exit hole is permanently open.

Preferably the exit hole leads directly into the fluid dispensement

chamber.

The exit hole may be associated with the seal member such that the seal,

when closed, seals the exit hole.

Preferably the piston member is elongated, with the fluid conduit passing
along substantially the full length of the piston member,

Preferably a surface of the second end of the piston member (the top end)
is closed. The exit hole, however, is still preferably positioned at that top
end, for example it extends sideways out of the top end, i.e. it is a side

port.
There may be more than cne exit hole or side port.

Preferably there is a nipple at the second end of the piston member, for
instance disposed in the fluid dispensement chamber. Preferably the exit
hole(s) is provided in that nipple. Most preferably the nipple is disposed in
the middle of the fluid dispensement chamber. A swirl chamber may
surround that nipple. The swirl chamber may cause fluid, as it is
dispensed, to swirl around the nipple, thereby being dispensed at a higher
velocity, whereupon it will dispense in a finer mist, or with reduced size,

spray particles.

Preferably the fluid dispensement chamber is in fluid communication with
the dosing chamber through the fluid conduit in the piston member. As



Preferably there is a nipple at the second end of the piston nenber, for

i nstance disposed in the fluid dispensenent chanber. Preferably the exit
hol e(s) is provided in that nipple. Mst preferably the nipple is disposed
in the mddle of the fluid di spensenents chanber. A swirl chanber may

surround that ol pPLE.; A ] i it .1s

di spensed, top'[sll!v\\’,iﬂ)lrals@alpg@%ﬁ@%@%ﬂ%%’%h%&@@ﬁ% %élf)&?r%@%nétlgdo%%n,a hi gher
vel ocity, whepitipsanbla byhe sadit.spense in a finer nmist, or with reduced size,
spray particles. S previously indicated, that fluid comunication nay be

permanent |y open, or closeable by the seal. Preferably the second end of

t he piston n”eﬁ*ﬁ‘é?"ahlé{stha seeqicband AbtheaRisndgember BaHa ragienithat #@s #5ui d

di spensenent ghaEBEwithil end BGIdONsRInsEMRnP BdABe BB gRACH e YidoRRy be
di sposed in awportl on of the fluid dispensenent chanber, which portion nmay

be cylindri caMeqHE oFeNdc SRSt dMY RDsESRSED dh. @ PPefenally thadlyidr st end
of the pi stondigperizemdnasctaaniigg onhichapo®iohs nity tee cpiirkdrrRal igndydre oflosi ng
chanmber. The region of the first end of the piston menber may be di sposed
in a portion qu%%q{ﬁ GEET I "Pamber, which portion may be of constant
cross-section and/or cylindrical. A seal nenber is preferably provided to

enabl e the fi t he pi - ling.sl.i i.nst the side
wal | of the d%%?enrgggﬁgrﬁt;'g& ea"?dﬁgﬁgtphﬁ%%&egﬁlg r}er'la ao%g{%‘eth%?%‘&gﬂa?’#@%ber to
seal i ngly sl i Histongini thet desing shatebewal Thefregion dfl thiedirdt epé e dhemtistomanber ,
nmore especi al [nLnaRai ; 2t i t hly the
seal rrenber(s%rbéi S anrﬁg%rl%%gisfrpi%t%bgggia/n%g gr%gsgﬁ?n&$L@Ogﬁ?r§?giﬁ&@gﬂée of the
pi st on menber POrYiRB MsPe pbAYESEIY Croggyseckenandfor cgéndiisal-nt egral seal (s)
formed on the outside of the piston nmenber, or a separate seal (s) wel ded,

gl ued or otherw se attached to the piston nenber. Pref erabl%at he piston

menber is bi a8&83l MeMber scpEiRrahfayided §p eaalipshe firg gng) of BHAPIBPt he
dﬁSimr;g Chaﬂﬁeﬁen‘fl:gﬂi" t][oesﬁlﬁwbngidbh@géihsti Ehedisﬁirégﬂélﬁfrofa’gﬁ ti6dihd Idg!aawﬂebe dosi ng
chanmber wit after eac i spensenent. Prefera that bias is
rovi ded by a2ailpr HF Shaf DAL BEPETL Bt G oea L SRR Ee hat
provi des engasjdasvell dfethecrid tdispessaoad crachtal, trivee pbsdéaallynaydiet taed t he
seal nenber f i ; I h L,asi.ng force that provides the
engagenent be%ﬁ@gﬁ%hggg'ﬁ%ﬁﬁ&%ﬁ% %':FFetr ely;tbgtgsgﬁp%er%% resa%n'a ThEE8Y  nenber
for closing tfideddala gepvalincthratuiteelsyrfbes pf dhé gédomymembepdritat seapri ng.
member(s) may, however, be an integral seal(s) formed on the outside of
the piston member, or a separate seal(s) welded, glued or otherwise

attached to the piston member.

Preferably the piston member is biased in the second manner, for example
to pull out of the dosing chamber, for resetting the fluid dispenser and
refilling the dosing chamber with fluid after each dispensement. Preferably
that bias is provided by a spring. That bias may also provide a biasing
force that provides engagement between the second end of the piston
member and the seal member for closing the seal. The biasing force that
provides the engagement between the second end of the piston member
and the seal member for closing the seal may alternatively be provided by
a separate spring.



9 Preferably the first and second manners are |linear novenents of the

pi ston nenber relative to the dosing chanber. Preferably the fluid

di spenser conprises a nozzle for inserting into a nostril of a user. The
nozzl e may be renovable fromthe fluidaispenser, for exanple with a push
fit or a snapy, s s9 the nozzle can be .cleaned and/o | aced for
hygi ene. pur poR el By el iy 88 reBnbfioe 4Reds REYeMRT RE35F e Moot
preferably itpis®nfroembdr mlatare mLmerdoeImd abbblee nozzl e. That nozzle m ght

al so be adapted to receive a repl aceabl e nozzle over it, again to allow

i nproved hygi ene. The nozzle nmay be forned as a one-piece part, or as a

mul ti - corrponePitEffp’abW then@luid gisgensar] eampEsesbe nerzie Eonpsaging (rtthea" nozzl e

conponent ™) ofodiifoM9Z&kE- Tr%rﬁsz%reamay BehF‘enWFa%ieefrﬁm%% dilehB&s the
fluid di spenserrent chamber. Preferably the nozzle congonent recelves the

second end of fo HxapIRie dfithnamnsh. fitbpepesnam ft-cHiRdefRihe foEaessn he second

end of the pigbaied®@dier repitetifer BRAdnBUIBEed or closing the seal is
provided by a biasing force on the nozzle conponent. Then, pressurising the

fluid by novenent of the first end of the piston nenber in the first manner
results in therem:rabwetreofrpﬂnenuIﬂetbai fogmiedrieed mowale. fMesm ﬁr’ﬁﬁérslﬁgoiﬂds end of

h [ hi
he Seal may BETPg A BP9 ROdoERER roft: et BERsR sl deefeEion

menber, e.g. thecaivppl rep@teathe nesdonderdhdgaimtd dlvf imprdvexubygiene.Pr ef er abl y
the biasing force on the nozzle conponent is | ess than the biasing force on
t he piston nenber which biases the first end thereof in the second manner.
Preferably thEienpzzlemayclméorivedi @ a onéwpiecd partpassagenolti-¢dnupahent om t he
supply of f|UbQ1]ntO t he dosi ng chanber. The source of fluid m ght be
nount ed next to the dosing chanber, whereby the second fluid conduit is

ei ther unnecessary or very short.

The fluid outiet may be in a component (the “nozzle component™) of the
nozzle. Preferably the nozzle component defines the fluid dispensement
chamber. Preferably the nozzle component receives the second end of the
piston member. Preferably engagement between the second end of the
piston. member and the seal member for closing the seal is provided by a
biasing force on the nozzle component. Then, pressurising the fluid by
movement of the first end of the piston member in the first manner
results in the nozzle component being forced away from the second end of
the piston member to bring the seal to its open state. In this instance,
the seal may be formed by engagement of the second end of the piston
member, e.g. the nipple at the second end, in the fluid outlet.

Preferably the biasing force on the nozzle component is less than the
biasing force on the piston member which biases the first end thereof in
the second manner.

Preferably there is a second fluid conduit for passage of fluid from the
supply of fluid into the dosing chamber. The source of fluid might be
mounted next to the dosing chamber, whereby the second fluid conduit is

either unnecessary or very short.



10 Preferably at | east one inlet to the dosing chanber is provided for the
fluid in the supply to enter the dosing chanber. Preferably the fluid

di spenser conprises a supply of fluid, for exanple in the formof a fluid
reservoir. The supply may be contai nedm n a receptacle. The receptacle may
be vented, or may be non-vented, e.g. of a variable internal volune, for

i nstance contractible in response to fluid being renoved therefrom for
exanpl e by havtaﬁg'ah!srrﬂt\}@@bloeemlah@euhe desiepiehalyibgr ishrovided fier thiefluid condui t

i's adapted to;§e38b6t! ttb\éﬁké{.tgggggq Ra@Bgr out of fluid comunication with
t he dosing chianbgr EE? he notion ofgtchae fII;’St end of the piston nenber

within the dosing chanber This nmay be achieved with a valve, for instance

fitted to theppirghBi theRed msJBéﬁieerc%mpshsteB% a%wsf ﬂlhi@”ﬂﬁ‘re%a%;ﬁe ietering
chanmber for pr owmc_ir%srr}g a netered dgose of luid f di spensenent through

the fluid outH&f AHEB rgSaryRir fThGFtH'PBEYs'B@hQ@FOPEa ré?&dﬁtaelifcﬁ%tasé

rﬁpeaL edlhy ?Pemcg%@épltaueimpeweﬁeemad S@Chlrz]a(s)ﬂiﬁ ﬁﬁm-ﬁant@dd@&‘gﬁ d¥fa Vireatiid ui dI

t hough the fluid out t hi nd, the pply is r y.a supply
cont i ng. mPEepRs vaBtie "' leriR rertRp BEL P s o he R thdhdnaer i s
adapt ed such tdanwrteemﬁmm;ﬁmtexﬁm;nlh@yfﬁavBtg &nobvedble plungest on nenber in the
first manner ends when the first end contacts an end wall of the dosing

chanber. Preferably at the end of the novenment of the first end of the
pi st on nenber Pieferebly thierseconth finigr candeit e adapiedider bareslectivedy alace@in o t he

second end of ;4 NEPHEHHE H]Fﬁ D v!} ?&‘?rﬁ? hB&! EMHembfor GEL OF € the
seal in the c?osel(J:I statec e? ab yI ul grﬁaspenser rfes Féo?# ?gured and
arranged so t#gtfirst end of the plston member W|th|n the dosing chamber. This may

be achieved with a valve, for instance fitted to the piston member.

Preferably the dosing chamber is a metering chamber for providing a
metered dose of the fluid for dispensement through the fluid outlet,

Preferably the fluid dispenser is adapted to be repeatedly operated to
dispense on each operation a dose of the fluid though the fluid outlet. To
this end, the supply is preferably a supply containing multiple doses of the
fluid.

Preferably the fluid dispenser is adapted such that the movement of the
first end of the piston member in the first manner ends when the first end
contacts an end wall of the dosing chamber,

Preferably at the end of the movement of the first end of the piston
member in the first manner the seal member moves relative to the second
end of the piston member for re-engagement therewith to restore the seal
in the closed state.

Preferably the fluid dispenser is configured and arranged so that
movement of the first end of the piston member in the second manner
causes the dosing chamber to fill with a first volume of fluid from the



novenent of the first end of the piston nenber in the second manner causes
the dosing chanber to fill with a first volune of fluid fromthe 11
supply, novenent of the first end of the piston nmenber in the first manner
conprises a first phase and a second, subsequent phase, novenent in the

foe ho e, catInBBAEh! 3P Gk KiP dua Bt 4O ilEn ' DehRePUERRY, fisg™ | D¢

dosi ng chanbe kK'In e sup unt| dcon , Whi ch
is | ess than FRENei reoMpyisksing, fln‘5§ lDl’e?fSE Bndthesmdngsubhmrc pinabeprovenent

0 the secondrRlasent DAk ihase caldny & BifBioR o thil sl LATMENG, 60! N

chanmber through the fluid conduit towards out referably the
at | east one Pwmeed tfeerp Héediﬁlr}‘ﬂgd@[’a%eli’@ks'rtSQetheﬁvPlPWeUﬂtilr§t5€1§ﬁ'a%e and

closed in theyggsenst ﬂﬂh@Sﬂhch‘igﬂeésh@naﬂocﬁbrﬁ}s@bé‘lmf?%r i4 fef@ i Bl hbdgy Chamber,
t he second vol urre is the netered volume. In accordance with a second aspect

of the presenthaMRASANIIROVRRBNG N the SEERdIRRASE RYMRIRE de pRG9SEVOlBAS Y i si ng a

dosi ng chanbedjf flandpﬂrﬁmoumtanmﬁnej chambéutitfoogh led fiLhr esgfuinvkdviedrad ke d wi I 1 be
di spensed, ﬁl ? g d conduit for carrying fluid fromthe dosing chanber
towards the flUfdUsh Iet wher ei n: t he piston nenber has a first end
that acts as a piston withi n the dosing chanber for:

Preferably the at least one inlet to the dosing chamber is open in the first
phase and closed in the second phase.

When the dosing chamber is a metering chamber, the second volume is
the metered volume.

In accordance with a second aspect of the present invention, there is
provided a fluid dispenser comprising a dosing chamber, a piston member,
a fluid outlet through which fluid will be dispensed, and a fluid conduit for
carrying fluid from the dosing chamber towards the fluid outlet; wherein:

the piston member has a first end that acts as a piston within the
dosing chamber for:

a) pumping fluid from the dosing chamber through the fluid conduit
towards the fluid outlet when the first end is moved in a first manner
relative to the dosing chamber, and

b) for filling the dosing chamber with fluid from a supply of fluid
when the first end moves in a second manner relative to the dosing
chamber;

wherein a one-way valve is fitted to the piston member for
controlling the filling of the dosing chamber, the one-way valve adapted to
be closed when the piston member is moved in the first manner and to be
open when the piston is moved in the second manner.

Preferably the one-way valve is fitted to the first end of the piston

member.



a) punping fluid fromthe dosing chanber through the fluid conduit towards
the fluid outlet when the first end is noved in a first manner relative to
t he dosi ng chanber, and b) for filling the dosing chanber with fluid
froma supply of fluid when the first end rmves in a second manner relative

to the dosi I f tedtothe
bi ston menber g a80n i1 energ REFET ePmRESe ® kR 8 Srabioart  he
one-way val ve”@dé@hieéealmgb@emleosw Qmenngtaml tpos'n@mhe'rﬁu?deﬂow sharobeg in the
first mnner #dridelfic Mg RinddiCaditto o Rof@ S theadchRy manner.

Preferably the one-way valve is fitt to t p1 ston
menber. 12 PelEebeibyvien fee §rd-qus of, the eistynpranss ia f“ﬂqﬂ(ﬁddmfﬂ'tw\f@hanber and

a moveabl e sealahRgr SAETERMovE 26 oPRE RhAAURIbW bRShBE fhén Eﬂélh%t Eha\e;fchaﬂber
t he noveabl e seal.i ng el enent adapted to nove to close the fluid flow

chanmber when ¥¢ePiFtepdnenbe '6fm?‘f‘F§' ipita® 8RCORETBRIE"'s noved in the first
manner and to nove to open the f|UId fl ow chanber when the fII’St end of the
pi ston nenber manner. Prefe he_s i ng el enent
i s novably mﬂr#%%*%%%é%'ﬂ% &9 %&/ ShERyaplY ﬂ?@”@gﬁ?’ﬁ el r‘RW may then
nmove bet ween dpenbarg Thedsedlingi algnmmma\pnﬁen mbbe hasderopdapgndadg on the
manner of nov 0 I St an. nenber t he dosi ng
chanber. Pr ef@?ﬁﬁ{lfgg't&n?ergpf ng e g%‘?l e?@rrp Oa%%egﬂanﬂg'f\ﬂtgh Vfaﬂgngl ston
menber and t hef Wedirsigershefitbe piston member in the dosing chamber.

Preferably the sealing element forms a seal between the piston member
and the dosing chamber.

Preferably the sealing element is a sealing ring, optionally mounted in a
groove surrounding the piston member.

Preferably the fluid flow chamber has first and second regions between
which the sealing element is moveable, the sealing element being adapted
to fit within the first region to close the valve and to fit within the second
region to open the valve.

Preferably, the sealing element seals against a sidewall of the dosing
chamber and the piston member when the first end of the piston member
moves in the first manner, whereby no fluid is able to pass about the
sealing element, and leaves a gap between the dosing chamber sidewall
and the piston member when the first end of the piston member moves in
the second manner, thereby allowing fluid to pass about the sealing
element.

Preferably, the sealing element seals against the fluid flow chamber (e.g.
the first region thereof) when the first end moves in the first manner and
leaves a gap between the fluid flow chamber (e.g. the second region



Preferably the sealing elenent is a sealing ring, optionally nounted in a
groove surroundi ng the piston nenber. Preferably the fluid fl ow chanber has
first and second regi ons between which the sealing elenent is noveable, the
seal ing el ement being adapted to fit waghin the first region to close the
valve and to fj th| e .second, region open erably,
the sealing e‘fheeﬁ%m ag% es %sd%q’ ﬁgqmger %vﬂfwh?ﬁ)ﬁf ér ESE,‘?N@OV@RA?(% B¢ and the
pi st on nenbersagapd maneef.i r st end of the piston nenber noves in the first
manner, whereby no fluid is able to pass about the sealing el enent, and

| eaves a gap between the dosing chanber sidewall and the piston nenber when
the first endPrsferablg iesgep incfabeed mekwsen pttlgastseserd (ththerseatih@er eby

al | owi ng 1 ui detRnPass tﬁé)efgleont hembeald, Bgtf?é ﬁaerﬁow afa%@éram artitligr seal i ng

el ement seal s against the fluid flow chanber (e. first region

t her eof ) \/\/nenthteh“if'-‘:\"I"ﬁ"I Jegiendtheiredls an@ (fThéhe |5P§H“%Wﬁ@“tm theadesng gap

bet ween t he f¢Hinsbdrlstiewananber (e.g. the second region 13 thereof) and the
dosi ng chanber sidewall when the first end noves in the second manner.

Preferably the fluid flow chamber is a groove surrounding the first end of
the piston member.

Preferably the sealing element is a sealing ring, e.g. mounted in the
groove.

Preferably that groove is a circumferential annular groove, further
preferably provided with the first and second regions, which may be
annular regions of that groove.

Preferably the sealing ring is an O-ring.

Preferably the sealing element is adapted to move by the motion of the
piston member relative to a sidewall of the dosing chamber,

Preferably the sealing element is adapted such that (i) movement of the
piston member in the first manner relative to the dosing chamber, for
pumping fluid from the dosing chamber, causes the sealing element to
move in the second manner refative to the piston member to close the
one-way valve, and (ii} movement of the piston member in the second
manner relative to the dosing chamber, for filling the dosing chamber,
causes the sealing element to move in the first manner relative to the
piston member to open the one-way valve.

Preferably the one-way valve is carried by the piston member for
movement therewith in the first and second manners.



Preferably the gap is fornmed between at | east one of (i) the sealing

el enrent and the piston nenber (e.g. the fluid flow chanber, in particular
the second region thereof) and (ii) the sealing elenent and the dosing
chanmber sidewal | . Preferably t he quidnﬁIOM/chanber i's a groove surrounding

the first end_of | r f S n s a
seal ing ring, Pref%rlagﬁoﬁ' %’%@% atrlc%o%eoEH e ergﬁF O%QL gﬁaﬁlbt%ﬁg% s a
ci rcunf erent i fllingartheleof, gma)@Vdgaatwnmeﬂeqopmvecmbiry apWéWlQﬂetﬂ]‘eV\ﬂQEW\Q he first

and second regQnger M&hcﬂﬂa%yﬂrﬁg ?er ar@[e cfo@ﬁf 0% tlé‘%fs pELRONEondT e er abl y

the sealing ring 1s an O-rin € sea enent I s adapted to
move by the nBidecH the at Hﬁ@sbpgt:aﬁemmﬂbérser:@ma@mﬁeoftf@eaﬂ%mae@nambe@ﬂsthe

dosi ng chanmbeyispbseef & amdthet Beescﬁachérzﬁ 184 B inlet, BHAPLRM Sidatbel hat (i)
novenent of the piston nenber in the first panner reI ative to the dosing

chanber, for PFHY™ H'SP?WtSHEh élB%'—"l Hig trshehdrof g RigeNt'AEMEER] i ng

el ement to nMwRves ptab@trseegtomdsmmaﬂetr @) aﬂolm/ehé ﬂrgttme@nrscbmnermﬁ&m to close
t he one-way val ve, and é_@} nglangeﬁg of fon nenb ﬁ&n t he second
manner rel ati 9623 O fIYeHSSF Y Q?an"FBPn \' RY' lihﬁese&B'% AFcRYhber
causes the seé#he fugt arean@nmovemant i the sehend mashenmnd&hemeéa@awmltm t he

bi ston_ Member £ g, Qpen f NE-QNe. NAY XALUE ocRhel S0.abl NehiE: RGEVRY wgl ve | s

carried by t he pi er for I rst and second
manners. second manner before passmg the at least one inlet mto the first area to

enable fluid to pass into the second area of the dosing chamber from the
at least one inlet through the one-way valve.

Preferably the one-way valve is adapted to be kept closed after the first
end of the piston member passes the at least one inlet when moving in
the first manner from the first area into the second area, whereby fluid in
the dosing chamber is unable to exit the dosing chamber through the at
least one inlet.

Preferably the sealing element operates to open and close the one-way

valve,

Preferably the sealing element engages the dosing chamber, for instance
on the wall of the dosing chamber. Preferably for sealing element is
arranged for sliding movement on the dosing chamber, for example
sealing sliding movement, especially on movement of the first end of the
piston member in the first manner.

Preferably the dispenser is configured and arranged such that:-

the first end of the piston member is movable (i) in the first manner
from a first position located in the dosing chamber to a second position in
the dosing chamber and (ii) in the second manner from the second
position to the first position,



14 Preferably there is provided at |east one inlet to the dosing chanber
for filling thereof, the at |l east one inlet provided in a wall of the

dosi ng chanber such that a first area of the dosing chanber is disposed to
one side of the at |east one inlet and1sa second area of the dosing chanber
is disposed to anot her 5| e of . the thqafﬁt one in i.st.on nmenber is

mount e i n the di SERSEE Lek A fafed n e iss RhaRD St Bt fihoer moves
past the at Iemardemlee sedosﬂtl Hasitichrituid irhthef dasiig aragabarns putipedeitohd area on

e okl GRARSE ARG W ' MG S FHANnl He IliCeAdE |11 !
area on novenent 1n the secon ner, valve 1s adapted to
open as the fintavesekd aotthirthepgsitipnomt nwhishr thepwes-vway t\flﬂé’esél%mj fimdmer

bef ore passi nQoﬁw%r@éatubﬁ%%Ew@é}ﬁtHerHo%an' dhtaﬂwﬁefﬂ%nfj 'tﬁé"at RhSAoLinfRabl e fluid

to pass into the second area of dosi ng chanber fromthe at |east one

inl et through the YEI§&- ‘Rﬂﬁf”’%’ca?%mopﬁ%meﬁhﬁ Ir§t RBNYHEOMEDe Faird ecsidomdapt ed to

be kept cl ose@oaﬁé%écaﬁtepés.ﬁéﬁ ﬂiédflmﬂ Ibﬂ&nﬁ!h%t@ﬁhiﬁ'ﬁﬂﬁﬁ)@rhb@aﬁsﬁénb@@ at | east
one inlet when novjn ‘_Hganneﬁld: romthe first area into the

second area, \RW@F@'B)‘}Q? hﬁ’fjd:of‘ﬂ”'f A QY& al"§ unable to exit the

dosi ng chanber thrvﬂmhtrt&ﬁrsatentleﬁs&eom@tonnh&hbePrned\@sa‘ﬁd:m thiseseg@ad | Ng

el enment operates..to close, t one- val ve, Preferabl he

ceal ng of oo lg 486 PR L RRG IR TNE IR WBrY e msE L SRt Rt Rk T of (e
dosi ng chanbeleasPpeé évethl y for sealing elenment is arranged for sliding
novenent on the dosing chanber, for exanple sealing sliding novenent,
especially on novenent of the first end of the piston nenber in the first
manner . Pref ePrghtrpblytie thi serondaositiongbafirguanddfahel pistoramgetbes udets hat

the first end, r?En‘ij%llFHf é)Ho mbé&-, movable (i) in the first manner from
a first position ocate t he dosi ng chanber to a second position in the
dosi ng chanber and (ii) |n the second manner fromthe second position to

the first posthd 8Re-walSralve may additionally comprise a secand groove at the first
end of the piston member which is in fluid communication with the first
groove and which opens into the dosing chamber. Preferably that second
groove is an annular groove that is not circumferential, i.e. it is in the end
surface of the first end of the piston member rather than in the side wall
at the first end of the piston member. Preferably the fluid communication
between the first and second grooves is achieved with intermittent slots or
holes between the two grooves. A single hole may be sufficient.
Alternatively the first and second grooves may form a unitary groove.

Preferably the movement of the moveable sealing element is in a direction
that is generally parallel to the axis of the piston member.

Preferably the first region has a first depth and the second region has a
second depth which is greater than the first depth.

Preferably the first region is spaced farther from the first end of the piston
member than the second region.



when the first end noves in the first manner fromthe first position
towards the second position fluid in the dosing chanber is punped out of

t he dosi ng chanber through the at |east one inlet until the first end noves
to athird position at which the one-way valve closes fluid comunication
bet ween the dgsing, chanber, and the at least one inlet,. ) en the first
ond moves. | n Pebly RS 3P et fesi i prerrertteGntily ereSictha

posi tion, thetHe pistdnlredrhibém t he dosi ng chanber is punped through the fluid
conduit towards the fluid outlet, and when the first end of the

pi ston nenber noves fromthe second position to the first position fluid
fills the dosPmfersblandeamphurovighs ehderdh tramgtonobeviesh dhe toefegicaisl y in t he
second positi fl e i S0 %Pﬁ Il of the
dosi ng chan‘oeﬂ;le #ﬂﬁpomné\?\t?/aeyg\%ﬁ/ger&hngWéi&&i ?T ona ;'Vggrﬁrjipergir%gp?%ge%%nd groove
at the first eanyesy auRedAspdier dtamEtvRIranIpenhwplidgie oerawfE? i on with

the first gr OﬁV@re%ji'tﬁwsVﬂ&i HeleOP ARShAdRL Rich Q?raﬂibsi:r‘égtiﬁ@ém?')@rra d@é&fredr?eb' y t haff
second groove is an annul ar groove that is not circunferential, i.e. it is

in the end sufiflleweppasaf@sipauiredsion thi Othee Ope of B¢ THWISEIONSAt her than in the
side wall at the first end of the piston nenber. Preferably the fluid

comunt cat o DE! WEED dehtel L She BT Sner 5 € STHEY S " ey e
sufficient. Adispenset icuebpyisinben tibsisg chambseg copter awneiserpayfldiorautiat uni t ary
i rection ¢ nat sy WA Bl o b biesdy K688 RuRcEAgE B it
Preferably theuitlifreen theedpsimg besnizerftowstdsdbp tfloicaoutiethwheeimnd regi on has a
Sccond Cept bt e ot 1 g ke AL VR 11151
second regi ondosing chamber for:
a) pumping fiuid from the dosing chamber through the fluid
conduit towards the fluid outlet when moved in a first
manner relative to the dosing chamber, and
b) filling the dosing chamber with fluid from a supply of fluid
when moved in a second manner relative to the dosing
chamber; and
the fluid conduit has an extent through the piston member from an
inlet in the first end to an outlet in the piston member at a position spaced

from the first end.

Each aspect of the invention may also comprise any of the additional
features of (i) the other aspects of the invention, (ii) the appended claims
or (iii} the exemplary embodiments described with reference to the

accompanying Figures.
These and other aspects and features of the present invention will be

understood from the exemplary embodiments which will now be described
with reference to the accompanying Figures of drawings.

Brief Description of the Figures of Drawings



16 Preferably the first and second regions are circunferentially oriented
on the piston nenber. Preferably a ranp provides a depth transition between
the two regions. The ranp may be a straight ranp. As an alternative, the
ranp can be convexly curved. Another ahternative arrangenent would be for
one of the two regions to have a flat base with a ranp creating either a
deeper or a shallower base (as required for the other one of the two
regions). In Bigshl twj4z§slp©’t)ati@ﬂ|vtifhfstrpteaaesnuuenn:e@fﬂbbelratinhdrﬂemsscanied/i ded a

out | ot i ougl Wi ch T el SRepARRACkaridtel oShR TRUBE prfhet (o

conveyi ng fl uindenrtigh t he dosi ng chanber towards the fluid outlet; wherein:
the piston nmenber has a first end that acts as a piston within the dosing
chanber for: a) punE g fluid fromthe dosi ng chanber through the fluid

condui t t owar #9utase fqou?’d‘”HEFﬁ't@ta'?/\/r?é‘ﬁ'"fFﬁWstﬁ% Frangegientdandbe (gt i ve to

t he dosi ng cha;gbgsseraﬂmebaregér{tl.hmt{ohe dosi ng chanber with fluid froma
supply of fluid when noved in a second manner relative to the dosing
chanber; and the fluid conduit has an extent through the piston
menber from aﬁghrdsa to n4tihastdate Adwandistemble Dpidfeted anibbeinergtadrheenber at
a position sp ?ntf"r_“gmthe first end. Each aspect of the invention may al so
conpri se any A8 onal features of (i) the other aspects of the

i nvention, (H) t he appended clains or (iii) the exenplary enbodi ments

described wtpg[elef &Nty 18 G SRGREPURSHIIVE S SHrangement for the

present invention;

Figures 17 to 20 illustrate a sequence of operational steps carried cut on
another embodiment of the present invention featuring another
alternative seal arrangement;

Figure 21 shows yet another alternative seal arrangement for the present
invention;

Figures 22A to 22C are perspective side views of a further fluid dispenser,
where Figure 22A shows the fluid dispenser in a fully extended (open)
position and Figures 22B and 22C respectively show the fluid dispenser in
its rest and fired positions;

Figures 23A to 23C illustrate the assembly of the fluid dispenser of Figures
22A-C;

Figures 24A to 24C are cross-sectional side views of the fluid dispenser of
Figures 22A-C in its fully extended, rest and fired positions;

Figure 25 is an enlarged cross-sectional view of the nozzle area of the
fluid dispenser of Figures 22 to 24 showing a tip seal arrangement;



These and ot her aspects and features of the present invention wll
understood fromthe exenplary enbodi nents which will now be describ
reference to the acconpanying Figures of drawings. 17 Figs. 1to 4

schematically illustrate a sequence of i1®perati onal

L1 1 spen gl SUDOEH g 4 1 043.Ba00EL ol LU MESSHL LOUGRLSE:

5to 8 illustr

e an alternative Sea

be
ed with

steps carried out on a

Fi gures
penser

of the presenviews\wé@atpigan nigmberesf the floididisperisas of Eigerea @ to@5assenbl e a
preferred enbodi nent of the present invention; Figures 15 and 16 sh
another alternative seal arrangenent for the present invention; Fig
to 20 illustrbigeres Seyerthedd ore sprpeaivainarrspeehs aut eroestsedionahsideot her
enbodi ment of viehe dIrLaRRtlsehiiteObRAt b LIBLiISRAEELEF AbLRENAL i9/85 Seal

arrangenent ;

Figure 21 shows yet another alternative seal arrangene

the present i nghtmwts on the piston member of Figures 26A-B;

Figures 28A and 28B are respectively perspective and cross-sectional side
views of a forward sealing element of the fluid dispenser of Figures 22 to
25 which slidably mounts on the piston member of Figures 26A-B to form
a ohe-way valve;

Figures 29A and 29B are respectively perspective and cross-sectional side
views of a main housing of the fluid dispenser of Figures 22 to 25 which
slidingly receives the piston member of Figures 26A-B;

Figures 30A and 30B are respectively perspective and cross-sectional side
views of a stopper portion of the fluid dispenser of Figures 22 to 25 which
mounts on a fluid supply and to which mounts the piston member of
Figures 26A-B;

Figures 31A and 31B are respectively perspective and cross-sectional side
views of a nozzle of the fluid dispenser of Figures 22 to 25 which slidingly
maounts an the stopper portion of Figures 30A-B;

Figure 32 is a perspective rear view of the nozzle of Figures 31A and 31B
showing a swirl chamber formed in the end face thereof;

Figures 33A and 33B are respectively perspective and cross-sectional side
views of a carrier member of the fluid dispenser of Figures 22 to 25 which
slidingly mounts on the nozzle of Figures 31A-B and 32;

Figures 34A and 34B are perspective views of a valve element of a vaive
mechanism of the fluid dispenser of Figures 22 to 25 which mounts in the
main housing of Figures 29A-B;
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Figures 22A to 22C are perspective side views of a further fluid dispenser,
where Figure 22A shows the fluid dispenser in a fully extended (open)
position and Figures 226 and 22C respectively show the fluid di spenser in
its rest and fired positions; Figures 28A to 23Cillustrate the assenbly of
the fluid dispenser of Figures 22A-C, Figures 24A to 24C are
cross-sectional side views of the fluid dispenser of Figures 22A-Cin its
ful ly extendeBiguressiShaamd B5B ade pexpettinehs pelspeutive &l crossxpeatiohalr sigel

cr0ss- sect] Okt 9 AbAD o2 B30 Rlorhbs. I Mt SPEnssTy gl Fl our es

22 to 24 show ng Seal arran are
respectively @serésmfémmanla QEIFME$ébR«1BoaTB:l 3% de views of a piston nenber
of the fluid dispenser of Figures 22 to 25; Figures 27A and 27B are
respectively perspective and cross-sectional side views of a rear sealing
el ement of thgg@'feél:if‘ﬁd‘-l’%é%ére BISPREHR e BEBPeGty A PBISRSIGAT IsSIdM t he

pi ston nenber vigls ok aWapSordfé-fiBid Eﬂsﬁéﬂs@$ of Byuped2 2 8B28Nehilie ARt Mel Y
perspective and cross-sectional side views of a forward sealing el ement of

the fluid di sP&iBay Wsﬁﬂﬁf&'rﬁz?‘% B)5 which slidably nounts on the piston
menber of Figures 26A-B to forma one-way val ve;

Figures 37A to 37) are cross-sectional side views of a modified version of
the fluid dispenser of Figures 22 to 36 showing the sequential
advancement of liquid therewithin during priming of the dispenser;

Figure 38 corresponds to Figure 32 showing an modification to the swirl
chamber;

Figure 39 corresponds to Figure 25, but shows an alternative tip seal
arrangement for the fluid dispenser of Figures 22 to 36;

Figure 40 corresponds to Figure 25, but shows a further alternative tip

seal arrangement;

Figures 41A and 41B are respectively perspective and cross-sectional side
views of the nozzle insert in Figure 40;

Figure 42 corresponds to Figure 25, but shows an alternative sealing
arrangement for the fluid dispenser of Figures 22 to 36;

Figures 43A and 43B are respectively perspective and cross-sectional side
views of the sealing pin in Figure 42;

Figures 44A and 44B are respectively perspective and cross-sectional side
views of the backing plate in Figure 42;



Figures 29A and 29B are respectively perspective and cross-sectional side
views of a main housing of the fluid dispenser of Figures 22 to 25 which
slidingly receives the piston nenber of Figures 26A-B; Figures 30A and 30B
are respectively perspective and crossasectional side views of a stopper

portion of the fluifddis er_of Figure 0 25 which unts .on a fluid
Dbty and ¢ or BB SORE T8 kb Hroobbi it R aPes oyl of OB HhEur es Wi
and 31B are respscf thvehyzzpeinsgrdin Figereafizl ardbss- secti onal side views of a
nozzle of the fluid dispenser of Figures 22 to 25 which slidingly nmounts on
the stopper portion of Figures 30A-B; Figure 32 is a perspective rear view
of the nozzl eFigfiresi4fdy ad 363 aze\ tespessiveho peisgeciivewind crepmatdionplosiged in t he
end face thergpivs oF O PRarCAaARG eRFRrRNCFIGEAPEE! | Vel y perspective and
cross-sectional side views of a carrier nmenber of the fluid di spenser of
Figures 22 to 25 which slidingly nounts on the nozzle of Figures 31A-B and
32; Figures 3péanbd D24Bintiod dIhs PRGHVEF Drb@Masof a val ve el enent of a val ve
mechani sm of the fluid dispenser of Figures 22 to 25 which nounts in the
mai n housi ng of Figures 29A-B; 19 Figures 35A and 35B are respectively

per specti ve aRefeerrasSirseof ialingd Figudes vi avs4 ofth@renz zhewn ns eichembtit he fl ui d

di spenser of FiOWER 22 LP 78 WL8d 152045 ahbh 10N REE! GisBlnde OH oS 31A-B

embodying the present invention, in this instance for dispensing a liquid
containing a medicament, for example suspended or dissolved in the
liguid. The underlying principle of operation of the fluid dispenser 10 is as
described in US-A-2005/0236434 and WO-A-2005/075103 supra.

The fluid dispenser 10 comprises a main housing 12, a piston member 14,
a nozzle 16 and a spring 18. The spring 18 is for biasing the nozzie 16
away from, and piston member 14 out of, the main housing 12. The
skilled reader will appreciate that the nozzle 16 could form an internal
component of the fluid dispenser 10, e.g. housed within a dispenser

casing (not shown).

The main housing 12 has an internal cavity that defines a dosing chamber
20. That dosing chamber 20, in this preferred embodiment, has a
cylindrical cross-section. The dosing chamber 20 in this particular
embodiment forms a metering chamber which meters a volume of the
fluid for dispensement from the dispenser 10, as in US-A-2005/0236434
and WQ-A-2005/075103 supra.

A first end 22 of the piston member 14 also has a generally cylindrical
cross-section. The diameter of that first end 22, however, is smaller than
the diameter of the dosing chamber 20, As a result, that first end 22 of
the piston member 14 will freely slide within the dosing chamber 20.
However, to stop that, that first end 22 of the piston member 14 is also
provided with two annular grooves 24, 26 arcund its circumference, with



Fi gures 36A and 36B are respectively perspective and cross-sectional side
views of a cap of the fluid dispenser of Figures 22 to 25 which nounts on
the mai n housing of Figures 29A-B; Figures 37A to 373 are cross-sectional
side views of a nodified version of theifluid dispenser of Figures 22 to 36

showi ng the s ent | dvanc f . liquid therew.thin . duri ri mng of
the di spenserfggrl%l Shd]@g%%r%oggr ggﬁ%‘ﬁ'd@a"t‘%@ %i ggf%#%zgsr%vfﬂﬂg%rhe%i' I cation
to the swirl Eheseb@ringEidPurdd SgendrbesptrdsurfaceRifghedirgbendde ofhbes an
alternative tjip. seal g f e | ' ' s 22 to
36; Figure 40b£§%®r @‘g{)@%glgqt ?E?tgt%rsgglz@fé %{ﬁt H%%%g%g@pﬁsﬁ%ﬂgﬁergpgg;ﬁat ive tip
seal arrangeneid thervall pbthesdosinghehamiperad® Asex prsetti the firspend gacafithe and

Cross-sect i onghich MEmbEEWE Bh dch8s RAbA WithiS the bbsild GN4Rb&020. FADNTr € 42
corresponds to Figure 25, but shows an alternative sealing arrangenent for

the fluid di sPESerst Bl iPPgER BOUDPIRGIOSE otedlibyithinathgdpsingeshamber _
respectively PeGSReSpistth MBmMbeF 28 InGRGIVIiEHIRkhSHskny tiaEb&f 2d.he sealing pin
in Figure 42; Figures 44A and 44B are respectively perspective and

cross-sectional side views of the backing plate in Figure 42;
The end wall of the first end 22 (i.e. the bottom end) of the piston

member 14 faces into the dosing chamber 20. A hole 32 is provided in the
middle of that end wall. That hole is an entrance hole for a fluid conduit
34 that extends along almost the full length of the piston member 14,
That fluid conduit 34 is for feeding fluid from the dosing chamber 20 into a
fluid dispensement chamber 46 in the nozzle 16 upcn actuation of the
fluid dispenser 10 for dispensement of fluid out of the nozzle 16.

Spaced around the entrance hole 32 in the bottom end 22 of the piston
member 14 is a further annular groove. This further annular groove is
provided as a circular groove 36 in that bottom wall, rather than
extending around the side wall of the piston member 14. This circular
groove 36 is in fluid communication with the second annular groove 26,
i.e. the groove that is otherwise closest to the bottom end 22 of the piston
member 14. The fluid communication between these two annular grooves
26, 36 may be achieved with intermittent slots or holes between the two
grooves 26, 36. A single slot or hole would function however.

The combination of the circular groove 36, the second annular groove 26
and the second O-ring 30 provides a non-return valve 31 at the first end
22 of the piston member 14, as will now be described.

The width of the annular groove 26 is greater than the width dimension
taken by its O-ring 30 when that O-ring 30 is compressed against the side
wall of the dosing chamber 20. As a result, that O-ring 30 can move
within the annular groove 26 between two positions — a forward, sealing
position (farther away from the bottom end 22) and a backward, non-



20 Figures 45A and 45B are respectively perspective and cross-secti onal
side views of the nozzle insert in Figure 42; and Figures 46A and 46B are
respectively perspective and cross-sectional side views of the forward
sealing elenent in Figure 42. Detail edzpescri pti on of the Fi gures of
Dr awi ngs Referrlnaflrst ures i s sho

t
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di spenser 10, e.g, housed within a di spenser casi g gnot shown). The nain
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cross-section e _dosin anber in this particular embodiment forms a
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t he di spenser citdljaragoove RiSthan2heFire286wbt ragion\O- A- 2005/ 075103 supra. A
first end 22 of the piston nenber 14 also has a generally cylindrical
cross-section. The dianeter of that first end 22, however, is smaller than
the di aneter dfie rampeddiang ickampged 20ch Abatatiree Stdttannubent regionsis easl 22 of
the piston ne I r I 0.
Hovever  to shan TRa e ERe e B e R e B TR <o
pr OVi ded wi t hby a/cst@iahlnrampgpbeivaav ba, cr%e@mlmfdrer PuEyadciamRefusyelY wit h

a convex curve) or a ramp with one or more landings, or flat (non-depth-
varying) regions. In the embodiment illustrated in Figure 1, there is a
convexly curved base.

The non-return valve 31 functions as follows:

a) When the 0-ring 30 is positioned in the first annular region, the
O-ring 30 seals or closes the non-return valve 31 by being pressed both
against the side wall of the dosing chamber 20 and against the base of the
first annular region. This occurs because the first annular region has a
diameter that is equal to, or more typically, greater than the inside
diameter of the O-ring 30, and also because the outside diameter of the
O-ring 30 is equal to, or more typically, slightly larger than, the diameter
of the dosing chamber 20. When sealed like this, fluid will not pass around
the O-ring 30 and thus not through the valve 31.

b} When the O-ring 30 has moved into the second annular region,
due to the piston member 14 moving relative to the dosing chamber 20,
the O-ring 30 becomes loose within the annular groove 26. That is
because the ramp, in effect, retracts the hase of the groove 26 away from
the O-ring’s innermost surface, whereupon it will no longer be pressed
against the base of the annular groove 26 as well as the side wall of the



21 each annul ar groove 24, 26 having an O-ring 28, 30 positioned in it.
Those O-rings 28, 30 extend above the surface of the first end 22 of the

pi ston nenber 14 so as to seal the gap between the piston nenber 14 and the
wal | of the dosing chamber 20 As a result, the first end 22 of the piston
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hol es bet vveenaltlt)ﬁﬁeg ta{wo ger%zzoo\z'/es 26, 36. A single slot or hole would function
however. The conbi nati on of the circular groove 36, the second annul ar

gr oove 26 anduhR $RCASOMdrkr30s BhOYIIBBWAARN rEIBHYE Mo BV Boshig at the

first end 22 of the piston menber 14, as wll now be descri bed e width
of the annul afhagakss\40. 2Be {GsTige St e disneged TEs fPanaRd.dseRting iPeRItiPRKBR by its
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groove 26 bet NO¥FF t"\RHaBiH‘él Fr"’&'ﬁ@ t° GlPﬁﬁpdCh%baqu Ay FUsiATBY 19 &% t her away
fromthe bottdispesed id s Iﬁ&dwaranthWadng Position,2& shown in Figures 1 and

4. As will be understood by the skilled reader, the O-ring 30 is moved
between its forward and backward positions in the groove 26 simply by
the movement of the piston member 14 relative to the dosing chamber
20.

The second fluid conduit 38 introduces fluid into the dosing chamber 20
through the side wall of the dosing chamber 20. That entrance point is
located a fixed distance D from the bottom wall 40 of the dosing chamber
20 (see Fig. 1). That distance D sets the metered volume of fluid to be
dispensed by the dispenser upon each full actuation i.e. the metered
volume is the volume of the dosing chamber below that point, for example
50upl (microlitres). It should be noted, however, that by varying that
distance D, different dispensement volumes can be provided. That
variation might be achieved by moulding the entrance point in a different
location, e.g. in the factory, or by providing a moveable/variable position
for the entrance point,



sealing position (closer to the bottomend 22). Figs 3 and 4, respectively,
show t hese two positions. As can be seen, the novenent is in a direction
that is generally parallel to the axis of the piston nenber 14. The second
annul ar groove 26 also has a ranped base, whereby it has a varying depth.

That varying pth allo t he, groov. fine two. an r ons t he
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second annul ar reglon due to the plston nenber 14 noving relative to the

dosi ng charrbefheQbo@@e&nbé@gv&(ﬁuthgqm%dcﬂoa@uawnm\ﬁaet f9véngWsafy gr oove
26. That is because era effect, retracts the base of the groove 26

away from thef L@W‘P%g“sei‘%ﬁg?ﬁﬁ%tt asepTRlete aRfePEHFSR MEtSRY 1995899 dhger be
pressed agai ngiovided Upaneadh atfi@tiannul ar groove 26 as well as the side wall
of the 23 dosing chanber 20 - that second annul ar region, as expl ai ned
above, is deeper than the first annular region and has a dianeter that is
smal | er than Ahleoughsonie ahcapetramceopoibtiéo Qheidmga&)chél’rhbeman iseghomn, val ve 31

is then open, ehll i g %%p't"ﬁ X Pﬁﬁpﬁ_ﬂ\g BQSI’C%I&;#O Sz’oa-"} ro% EHPRR- }‘AI uid can

pass t hrough t e va ma source of fluid
(e.g. a bottl| 20050755k sEpYs H)Is eeanciaslﬂg’wvr@saanrecmt@kebhuﬁm dowinmi t 38. As

will be seen Eﬁaqméglzg)u&?j f}],eggpceﬁa@qg}? the inherent bias in the O-ring 30

mai ntai ns the outer surtace o rlng 30 in contact with the sidewall
of the dosing chanmber 20, thereby creating a gap between the inner

di ametric surfagguRf 4@ oQJdevﬁGd 3ProRNshovtenBaaf Maind ReuskRCONE BaRy! ar
region. Accordingly, the fluid flows through this gap into the dosing
chanber 20. ~moved away relative to the nozzle 16 and the pistdn 14. . This may be
achieved by moving the housing 12 downwardly whilst the piston 14 and
nozzle 16 are static or by simultaneously moving the piston 14 and nozzle
16 upwardly with the housing 12 being static, or by simultaneously
moving the housing 12 downwards and the piston 14 and nozzle 16
upwards. Irrespective, the upward arrow indicates the resulting drawing
up of fluid into the second fluid conduit 38 for filling the dosing chamber
20 through the open non-return valve 31 due to the O-ring 30 being in

the backward, non-sealing position.



When t he piston nenber 14 noves downward rel ative to the dosing chanmber 20,
the O-ring 30 is disposed in its forward, sealing position, as shown in
Figures 2 and 3. Conversely, when the piston nenber 14 goves -upwardly
relative to the dosing chanmber 20, the;@ ring 30 is disposed in its
backward, non:sealing position, as.sh ure

inder ot ood byl RRUER P P datrediertent i SCrg w84 Sondell watiedn s
forward and bdokevardd rtbelunwms armw liee inglicading 26t shaphginbyousing Idvenent of

t he piston ne j . fluid
condgit 38 i n@ﬁ%tﬁé’gd O% %%O&E’% tggéécg&@ﬂg%ﬁu@gmtt&?g%éﬁgﬁﬁ si de
wal | of the ddsam@erczoanmmrogm thehinst nidreondeit 3di MRf ¢osirsep dhe egtan ¥4 xed
distance D f1 g hag101d eBlitabe rﬂ&,éaf tamdé%b%&n@ﬂww@@h(@% ig. 1).
That distance D sets the nmetered volune of fluid di spensed by the

di spenser upoffaligci Busimuiaperisiomoying the Iﬁ@t%ﬂ@ré’@z%‘mlﬁrﬁérﬁ@em‘?@t vol ume of
the dosing chandede Malstht thedwdras Bhach btPer.exanpl e 50pl (mcrolitres). It
shoul d be noted, however, that by varying that distance D, different

di spensenent voI umes can be provided. That variation m ght be achi eved by
nmoul di ng t he Bnfigarca, thel artow hdicaded fmarmm nhcﬂﬁatﬂ @’frhelaewg upward Recé act ory,
or by providi %a trE[%veab /varlralg |t| Qf f.or the ert]tranc Féjl 24 As
shown in Fi gu? ris( &g PVS'EQ hH’g reulpgg %SsSPF S(?r‘ﬂen t'?"l‘éo ISt menber ' s
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chanber is fu?ﬁsgggtﬁgbﬁmﬁp?ﬁ? ggtrtgﬁsl'ﬁﬁ%t)%é th% dotsn@ cfhhahn{eg%grgater t han t hat
which is to be dosed fromthe di spenser 10. However this overfilling will

not result i ”Aé'ﬂhé)YF‘srt%‘ﬁﬁﬁlaP%r@ox}ésﬂ is fpsac\@?]lfértlb& W%‘F‘ﬁ%ﬁ%ﬁ’?&liﬁ%@b&é gures 2
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entrance poi nsétweehIthe%.d‘eows%/fnnérwéorba%@éﬂ14)fanaftﬁedme el epaber 20
t hrough the entrance R_‘PI nt_and down thr ougf( second fluid _conduit 38 and

back into thed®B0¢ 1DaMBREi40-t KySostePhd!uu® TTHHAI (SFXING PHE iof StEOFORIPY, sealing
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4, the downward arro hat the main housi ng bei ng noved away
relative to t#ed ﬁ'@&?ﬁ@ PS t@?\d"f’ﬁthémﬁﬂ%ft gfpoye . 24THit swilkebperpforgepriodigdedd by novi ng

the housing ldogloWaneaAt, yse%bétweemﬂeﬁj.&bmnéﬂbanm R03%he sidfe @bg optatic or
by sinultaneously noving the piston 14 and nozzle 16 upwardly with the

housi ng 12 befh§asing:shemieF 28y si nul t aneous! y nmoving the housing 12
downwards and the piston 14 and nozzle 16 upwards. Irrespective, the upward

arrow i ndicates the resulti drawi ng .up, of nto the secon quid
condui t 35_f ot BirrpreEahet Bk e AR A Wobe A SortR ECSuBRS R r et ur n
val ve 31 due whichhteOmaimngoBidndaidne attatHed. Hackight te stoewskalntdghgosi tion.
bottle. Alternatively, the arrangement of Figures 5 and 9 to 14 might be
used.

The bottle may be vented, or may have socme other configuration to
prevent a back-pressure airlock as the fluid supply is used. For example



25 In Figure 2, a dispensenment is occurring - the non-return valve 31 is

cl osed and the upward arrow is indicating that the main housing 12 is being
noved towards the nozzle to force/punp the fluid out of the dosing chanber
20 up through the first fluid conduit 3&4. O course, the piston 14 and

nozzl e 16 coul e he ' LCh o I ic, or by
si mul taneouslv%n%%eﬁggﬁ %‘5{”%%%{ @ﬁ”?ﬁ-ﬂaﬁo@zﬁgo%ér%dr)£52M§4g%$jh%e housi ng
12 towar ds eaahottenehich incoRiqraves aBpistondn dheiohottiedi cat es the final nonment of
relative upward force against the main housing 12, whereupon the

di spensenent is conpleted - the piston nenber 14 has been fully displaced
into the dosiWgferRblybEle batieds aan-ventiiklut with the bottomwal |l 40 of the
dosi ng chanber 20. As the first annular groove 24 is spaced farther from

the circular groove 36 than the second annul ar gfroove_ 26, it seals the top
end of the gagefﬁﬁ'ﬂ%egh Fiamee 4 e R seeind gd A2 stTomenkipioar membehd4t he si de
\éval | of L htreTb der f(i)igt ¢Ihﬁlﬂ§tﬁ1’du&%(‘j4 -Ehl;:ce‘hdﬁt@p&rﬁdlgﬂ ehe ng@mrilgﬁkrhm 104|uan@f the

osi ng chanber . own the si of the piston nmenber nd_al sQ prevents
outst de. o Pt et gE phe S0 2 @borh 0 e Pad Bepte o 42HonE At "rove
si gni fi cant| yporb 4hie oben $6 alow dlust withivothe dbsingl achedstr 20he e pempedinul ar
groove 24 is SS, W Ih h cond n 0, i L1 mean
that the fi rs%rgﬁ- Fh:@nggﬁ‘ég %ﬂ?@bgf gﬁt Il@ quﬁéﬂn%%gfgfﬁ{lgg%%agg;gv% %f!' once it
i s bei ng conptressiath dgriflogt dispehsanhentsihambgal 46 ddrmedeindts ngzathdidber 20 and
t he base of t fel : g 2 4| ; EOU] a good,
const ant, seaﬁéﬁu&igﬁgﬁ%&nﬁ%t%@wﬁ%%é? Jf%”%%\%_t?%]}%g?%gfp\?\gfI'&ék&?he dosi ng
chamber 20. |$pace @ridkergzale 1handt eenings daootylindiral Rartienspelhe Bisttl e or

receptacl e Onfj&tmfﬂiﬂahé hippBRIcRIitiRial POrtibfl L Ss aldeB8ChiChosdly rababe the screved
onto the bottle. Alternatively, the arrangenent of Figures 5 and 9 to 14

mi ght be used?PMge6Both the RiRObangBReed? oifenBgoRdveoEBie- dhfelower
confi gurati onclipdRERVtioR -DadikePrEFEEHIR Al Fibtds Karbdndehfent |ptbeldedippl y is
used. For exarﬂ)l e 26 i ) )

the second end 42 of the piston member {much like the previously
described piston arrangement at the first end 22 of the piston member

14).

The diameter of the lower cylindrical portion is larger than the diameter of
the dosing chamber 20. The diameter of the piston arrangement at the
second end 42 of the piston member 14 is therefore larger than the piston
arrangement at the first end 22 of the piston member 14.

The lower cylindrical portion has a constant cross-section, and that cross-
section continues down to the bottom of the nozzle 16.

The piston arrangement at the second end 42 of the piston member 14 is
located within the lower cylindrical portion. The piston arrangement
comprises a substantially cylindrical portion having a groove with an O-
ring 48 in it. The O-ring 48 seals that piston against the side wali of that
lower cylindrical portion.



t he di spenser disclosed in WO- A-2005/ 075103 or WO A- 2004/ 014566 use a
bottl e which incorporates a piston in their bottles. Preferably, the bottle
is non-venting. Referring to Figure 1 and the second end 42 of the piston
menber 14, the first fluid conduit 34 extends up through the piston nenber

14 and exits quiof oyl e pord AdeLda ALRRbe- 00 8k G SesaNgend 42. The

side port 44 is open o al hin osi ng to be
punped from tfee edaxipleg coh dhdtes nmld%q)omuqrtbag:rrstorhmefmbmw ISeime oteduit 34

and then into & géal“h fﬁéaﬁﬁq‘q‘ﬁﬁg@@émw ¢k fAfgfornmed in the nozzle 16.
4

The fluid di spensenent "ch occupl es the entire upper internal space
of the nozzle 16 and conprises two cylindrical portions. The first portion

- the upper cvms@dédrrdab.s%rmmnthé%vséﬂ@ﬁnaﬁcélq:;m&rvoferceew@z:é ke ni ppl e 60
of the piston nmenber 14. second ﬁ rtion - the | ower cylindrical portion

- serves to r¥¥E %feﬁ?%tsﬁrﬂ“é{jr't“a’ﬁl?ﬁ HISPAFMFEl CARMPHe*@econd end 42 of

the piston nenber (nmuch |ike the previously described piston arrangenent at

the first 22 of 't i st nmb ., The di te he |
CTindrscal B g 55 B B Pistiih remOa 4ot ot DAL 00i g EWBhber 20,
The di anet er o/fhntihealmiostiimn tabedogednh e, trhmesmndykém:ldlcémmmom o€ pi ston
TEmer a5 SRNELR S b AEL Al RGOSR DB T IRRTEN ok diEpd TSt end

22 of the piston menbe |ndr| ca por s a const ant
Cross-sect i onifs quigr skidadcecr oss- secti on conti nues down to the bottom of the
nozzl e 16. The piston arrangenent at the second end 42 of the piston nenber
14 is located within the lower cylindrical portion. The piston arrangenent
conprises a slisuepfriclingricay pprigni af4he porle df h?é\ﬂrh@fwhwgﬁ)d@%nwth% an O-

ring 48 in i ttopﬁﬁh@'ffdd“@:s?@ns%ﬁ?én% chﬁ‘l%bephétﬂ'?luﬁﬂ@bt@tsi f&%r@lx@@d‘f‘@' | of
that | ower cylindrical 27 I'n ace 48, an integral

resilient menthef t?ﬁfgq*ifo%@ %?'smta%@re%?se&x%wﬁr@%@e lﬂHQtd'F%e’}'FﬁmeﬂEd ont o

the piston meglepiibelde SONBXiOEtHRE0AROVE ferafdpahgeriBaN® ued, ead.tiertha@t i vel y be
used. form of a spray as shown in Figure 2. The dispensement may be for

delivery to a nostril of the user.

The fluid outiet 52 is associated with a sealing member 54 in the form of a
further O-ring 54. The O-ring 54 is significantly smatler than the previous
O-rings and it forms part of a seal for closing the fiuid outlet 52. The other
part of that seal is an end wail 50 of the nipple 60.

The end wall 50 of the nipple 60 has a rounded tip. When the end wall 50
is pushed against the sealing member 54, i.e. with the rounded tip in the
middle of the O-ring 54, the seal will be closed. This occurs in the default
or rest position of the dispenser 10, as shown in Figure 1. It occurs
because the end wall 50 is biased into engagement with the sealing
member 54 by virtue of the spring 18 biasing the piston member 14 into a
position spaced from the bottom wall 40 of the dosing chamber 20 (Figure
1). It will be appreciated that the nozzle 16 is restrained from moving
beyond the pasition shown in Figure 1 to ensure that the biasing force has
this desired effect. For example, there are clips 86 and grooves in the
embodiment of Figure 5. However, the restraining mechanism might be



This second piston (wthin the lower cylindrical portion of the nozzle 16)
serves to pressurise fluid in the fluid di spensenent chanber 46. The ni pple
60 of the piston nenber 14 extends away fromthe | ower cylindrical portion,
to be located, in use, in the upper cybgndrical portion of the nozzle 16
and has a general I|¥ | oose f|t v\,hereli;1 fluid can gass around_its ﬁu er
surface. The BriNANN FaRSeAIE oG oAS o (IS EIPNE AR ML AR ANERY wal |
defining the km'maefoftvhﬂcrféﬁadgdssmﬁesﬁgmmtlmmﬂrbemﬁe 1A nfidwbehrout | et 52 is
provided in that top, through which the pressurised fluid fromthe fluid

di spensenent chanber 46 can exit the nozzle 16 for dispensenent to a user,
e.g. in the f®endisgenaesfridyfrars HreowispensdFi gl ehe? .noZHe th gpedsdrebe nay be
for delivery fo .t f fal . et i oci at ed
wth a soal i ng nEeBant fauieo RE R hoplif o, i P%ihﬁg%ﬁf?ﬁé% ring 54
i s significanfhgcaparassion ohihe ﬂ‘h@'%ft@\‘l\i"bd@V@thﬁ pigkonanemper Ldimtg thewrt of a
seal for closgagnd t&ﬁarf‘nbgl‘ QOQHHL@_;E e mﬂ_é?@négd‘ﬁ(_{l sQﬁééesOc;f tth@aﬁoz%%aiﬁ' s an end

wal | 50 of the nlﬁ . The end e nip has a rounded
tip. Wen t he@@hd %\/&’FﬁtO’BO"‘Fr@bﬁuéﬁeﬁh'ég@PF&? ‘Ec’r'i’ép@é%‘l”i‘ l‘?{] t'ﬁ%ﬁ’ﬁ’é?gé& i.e.

wth the r oundadn@ Iala ihitial hehatedst isOmol/Bidell, th8 &nddwall Be o$€tﬁé pidtbh Dbe
cl osed. This occ

he default or rest posit enser 10, as
Shown i Fi quitETber 16 vl SEmcenbat 48t SSURE TEmbESsf f ke ettt o
engagenent wi &b ctldmdseeﬂum@ ﬂﬂsrhﬂtua&bldad phadey ethef piktoa $4prpungp51&h@| asi ng

t he pistonrre 14|nto Sit ons d fro 40 of the
dosi ng chanbe (\L—? 'dee @@8 Y t\lr;'vlelqos erb beé'n%é é@o{"ﬂ@ttg?hé‘ "05%1e 16 is
restrai ned frbnler’awk rm}ottby(sacbrtdmh.qu)asntﬂufbBS,SamvlesmbeFlagwea Bowevansur e t hat

the biasing fgg {ﬁ?te”%?n%égﬁiﬁb Pe\g_al\% E‘E%&. thk |st8ﬁ’{@1pﬁe re Ese@rtﬁec' I ps 86

and grooves in ra|n|ng
mechani sm mi ghntriyece 2®n§mtﬂmémnﬂefwarﬁ@ﬁwts@:ht0a§1%i¢f0mjtdéfm%é§¢ ng

agai nst an i nﬁie@é‘reél{foilﬁﬁé o@ffluYM‘InCFhé‘dcf)é @d‘%ﬁarﬁﬁer( 56 critdided dbwhwakd t he

nozzl e 16 may bear. di spense fluird fromt di spenser 10, the nozzle 16
needs to be cB‘t?b’P@@%Gfrt@’F Ristoe W%“Pﬁelﬁﬂﬁﬁt'ﬁﬁdglmﬁ dosingg shaRkRINZ® n Fi gur es

1 and 2. The efugeEepesiredb dung Mﬁﬂnﬁ the fNfid In Fehtver ﬁhaenr@d &iopz menber 14
into the dosi chanmber 20 throu H L“n‘i nr%ggi g (s# ces of he nozzl e
16 and the pi RISHRSRGMAET 14th' C%é g JWi dY’rE nghr 5F #hie QpbleR

During an i ni tiraligipB&s enwindehpsintraven®he nohaetund vanld 3bGely dibsedpi st on
menber 14 wl| sta naa to. t seal,in 5 keep the outlet 52
cl osed. Duri nao'f RAst W%gﬁgﬂebquélgggah%%gh ??Pgerﬂ?'g[’ﬁr éif?'B Enql}‘lecoéur pl us
vol ume of fl ubperatestwith ttesnipplecndmvedl 520 t hr ough t he entrance hol e back
into the second fluid conduit 38, as descri bed above. However, once the

cl osed non-return valve 31 on the piston nenber 14 passes the entrance
poi nt for theOseetribiildiiel of SHdupresaBe is enaugdy sheneevit diei méoredenrtbe er ed

vol ume of fl Ub@tdd\nbﬁm%e ‘i’§'tl‘?9c :EQQ#?&%Vnt ?@ov&'@&hbnjg@ﬂ a@f?\‘ef‘f\ﬁ?credprﬂﬁ‘déﬁre”t of

t he piston nenber ative dosi n causes pressure to
bui ld up withPw tﬁ%@ﬁﬂmlﬁjagﬁinﬁrtﬁﬁﬂm%@" m?éanrrlét /’éﬁbo‘ﬁﬂ infFigure lptheton nenber

14, since thegdrtali gauskeb |thé‘QJ|slt@fﬁ‘Gﬁ‘émB&' ab| gnd Pehbettk bhd Quinsd ke trat rance
poi nt due to the non-return val ve 31 bei n(]:l cl osed, nor exit through the

outlet 52 as DIREIEsEO torBIoNE vy EPY thessedling gNeMPso pdr HISECOXPPENIBRe ni ppl e

end wal | 50. the fluid outlet 52. The pressurised fluid will then be free to escape out of
the fluid dispenser 10 through the fluid outlet 52, and since it is
pressurised by the pumping action of the piston member 14, it will exit
the fluid dispenser 10 as an atomised spray. Further, that spraying will
continue while the relative compression of the piston member 14 and
dosing chamber 20 is continued until a) the piston member 14 is
completely pressed into the dosing chamber 20 to abut the end wall 40,



Once the build-up of fluid pressure is enough, there will be a force on the
pi ston nenber 14 that is sufficient to overcone the biasing force provided
by the spring 18 against the piston nenber 14. As shown in Figure 1, that
force causes the piston nenber 14, andzhence the end waII 50 of the nipple
60, to nove a t he | uid
outl et 52. Th\éﬁ%réstgg]p;%g% %é%%wépﬁmgihgﬁ%es 'Jér%gp é%g ﬂ%ﬁ S%f t he
fluid di spenséy re@nghgiogdhe sédinglmewbenbs gue3e thandzm nﬁetontlnuneg e essuri sed
by the punpi ng, 3ty af cfcﬂ\ﬁwwr O WERBBlerhdnt fstndlt bleo Flabivt B che U1 d

di spenser 10 as an atom sed spray. Further, sprayl ng wi conti nue
while the rel ﬁtSF%W@UIP&Féﬁfs@%too*ﬁS ﬁh@tn'ﬂﬁf%t‘fﬁifh Hﬁrﬁﬁﬁmglﬂh%mbﬁrd@ﬁ wall chanber
20 is continuad. #Ré iglicPdishdRePi1Dt 43 %Hbff‘erenlf‘élw%oﬁﬂf@s@&eb§s%v‘?§$@d into
the dosing chanber 20 to abut the end wall 40, 29 and b) the piston
menber' s end W8N 30 has re-sealed the fluid outlet 52 by re-engaging the
seal i ng nenber 54 due to the nozzle 16 continuing to nove relatively

d dly, whi el af i th 14 d
fo I te abut moAt "lf PR UCHEtSS; HE ERGRSERrEHaLGkRE thtetsnl eh g2t ahepenser 10
has t hen beenpirstdri weothepldssedhedBic dzpandemdrt ghambar 48saravicbhfidaged

under st ood, r‘?%%‘r%hggd %g%b@%ﬁé& 2k @h.dt J?.efrérj%s’ the® R 20405 3F%h I'ston

menber 14 and énsemnent ars Confi gure arranged
so that, whenpistan ieaiberild l$up0¢ﬂsuo$ed biecef fhesnoreradui2vale Bhelgsestthen menber

14 is pressurbﬁgq&nganw@tﬂe%em UGN 5o 3heCh R3S A ARTIANGS POi Nt ¢ O

the dosing ch er 2 ressuri sed U|d acts to separate e nozzle 16
and the pist osEnAsesche 1WzTle lépw theapistionirgerpben &4 tq,zperothﬁeﬂwglqwlet
conpressed, thge fluid dispenser 10 can be rel eased, whereupon the spring 18
will apply a return force against the interengaging nozzle 16 and the

pi ston nmenber 14 for resetting the fluid dispenser 10 to the configuration

Shtr)rbvm i 24FI gluPﬁcél-fulIdUthMesW@U Ci{herfﬂﬁ@ﬂtsbt@tﬂsetrfl@ mtz]lzd @lé&e@nﬂh%lu&a pén SE ﬁnt
menber Wi a|n rate m the main housin rin a
notion, the om? v]% Wi‘ %’P"’(AP I'"'FtUBrbg Ceé‘ga'ﬁt@%%'B‘éeﬁe'?%g@?%'a%lPe wher eupon
fluid will bearnt aim pigtbo rh@bdosdnfprcleaatbiay e ﬂmldnatutﬂsa-ser)urma: cmﬁe fluid
until the default sition af urells re ched n nor e_de as the
b1 st on member CLToHETRD B b HIE B du dbris3 R BEPERRT o0 Fgure 1
configurati oni;heasstlohlmembalt &4l wilh aEalgu:reesebaraedefgnm |tlve mEie dsusieg i12. cr eat ed
in the dosingpg c r id.s | ong t he
conduit 38, Rroig %E raﬁhcég %\S&fvﬁ%yw Vé % n orgl %s Q%Cﬁgeed? 20

t hrough the orp@"ﬁlmabnve‘r,ewiuﬁrﬁum {leidawill I@ncléawment@pt@ﬁ qasing @majntvﬁrv%ﬂ ve 31
passes the engpAneR KR of BRE drthitHe %Fﬁdit”b‘@s?tuérpof Fﬂghré hes §¥p@fdi ng dosi ng

chanber 20 directly. That then conpletes the product’™s use cycle, ready for
its next di spEh&arenietaii @ thee PEEN r'i'@eréh%!’nﬂér mEyes Eemnttee FISKEE f3 | | ed wit h

fluid. 30 engpdiyDRition uaﬁ:ed@fth@e@uﬁé wlc@nf“djlﬂ‘éh@@té‘sslllaﬁ%tﬁﬂQNIF[E!;%% Iaet ween the
side wall of the uPJoer cylindrical Hgéétl on nozzl e and t he side

wal | of the rf PPFENVEPESULE & FEfred & dgRng ﬁ@a@gl'ézwh‘c% rai”ﬁé"'ﬁ'ﬁ ppl e 60.
Fl ow pat hs f offorltbe diupbsdurédglong pind eortliti 38, ttheyughtihd ierBahcepoirt gades 1 to 4

h bl e 60" andRrniecariAd Bartier s, B GR BRE bt HBE Bt RE B EcH! “bhod” 1 N°
the open non-return valve 31 passes the entrance point, the fluid
continues to fill the expanding dosing chamber 20 directly. That then
completes the product’s use cycle, ready for its next dispensement, with
the dosing chamber 20 once more overfilled with fiuid.

Referring now to Figures 17 to 20, a similar arrangement for a fluid
dispenser 10 to that of Figures 1 to 4 is shown. However, in this



It wll be appreciated that |ongitudinal grooves m ght instead be provided.
The operation of the fluid dispenser 10 of Figures 17 to 20 is
substantially identical to the operation of the device of Figures 1 to 4.
However, a further structural differense exists in that the ranp in the
second annul a n is_ alternatjvye enbo mept. It has
a single |and‘|5??g°99‘ nBﬁrePéf‘ﬁ%mg@ep&wIqatrlj]agre pgtfvr”gd ﬁ?tv‘fegﬂ'pt r%{?%er than a
curved ranp. WRell of thargppeveriodFeayuoetsorb ot meBnommm@ndathEEsldeatVaIWef
arrangenent fgr, the.p %emr hSpdi sy L0 the
same principl eeasgﬁﬁeétgn’goqbllsﬁ]e%n ¥ urgs %‘l %ﬁ%fmhﬁgprggﬁoﬁg%nent again
conpri ses t hepatba-feefluidnpasil the @mplatGQ Wet'ﬂﬁ? esiboglitent2ohfigures pitetdn nenber

14, a spring Werefidtead64ided ifist P WEMRH spateSdtaeen GRP skie R LPYRLS the
nozzl e 16. The nozzle cap 62 i's press-fitted onto the nozzle 16, and is

renovabl e for“'ﬁ?ﬁ’l@n‘%’"qgﬁ’sﬁ‘ﬁ%wallp EhURREr SYWMtrisat PRTIABZzzI e 16 since the
nozzle 16 has a flat shoulder 64 and a neck at its top end, which shoul der

64 and neck is a ted to fit with a correspondi ng shoul der 66 and hole in
The top of <t ik i BB porptes thabra BT b n S Ak AR GEPraadeR, a1l owi ng

t he nozzle cap 62, and hence also t he nozzle 16, to be conpressed down

| at i to t h That t h
i spenserent DI PRITEOE PEIERLE ikt FoapEpt5s Al 0 POtEReda"y 1 ui o
conduit 34, oigentidal aosuhdeorpmratlomM thetdevicef buFigutess petos énttotvesbiander 46 and
out of a fl u'%rﬁ%‘éhlsﬁ‘hcél?a]aJlltf&renPéJ‘l%%E&gintthéP%ha‘?@)On el%ﬁ%da Geyer, In

this enbodi men ere are two side er Si eof t he
ni ppl e 60. Fugtonee 26 lie aggularng thes, alfenWéweSammdlmntaItr #9534 eingler

flexible tab @hgm aE@béi%rQ HERE ROt HadPSiraight ?érh;bcr%@ﬁ‘ér thdhat cpléd e 54 is

for closing over the hole of the fluid outlé 52 when pressed into a
seal i ng posi ti@"¥by the end wall 50 of the nipple 60. The sealing menber 54
is shown in nore detail in Figures 7 and 8. It can be flexed by the end

wall 50 into a eall position b ressing or en enent_of that end
wal | 50 agai nd§f® 'éﬂpgu'f’l‘g?értgl':éﬁé‘rﬁ? St 's%%ﬂp hefga! F@ﬁﬁ%‘fe UK ”&Hﬁ?”%@él e position
i s the def aul presentriggéntass divsed m%w&&sh thle\semrpruﬁ;ﬁalé)eﬁmlﬁ@ t he

pi ston conflguwé\tlong t a8 ogéj 42 of the piston nmenb 34 and the

fluid di spenseRBPTMERSPhdIIYES c0nf PuPEangRe r?%ﬁﬁ'béﬂ”%’sﬁ when t he
fluid in fromorefetuirevdlve St atritle ZiPstadndt 2 opttet pistonmemnbmbed 44, 3 sprimssur i sed

th I 1 the d
chanber 20, 1t RL200A TeEPH 1B el o ROPAERad b7 SSRLURIGRRRE 155, sner oupon

the sealing nmenber 54 will be free to relax into a substantlally flat shape

- see Figure $he hib i@ 63 & pl%%@fr?oedfd @? %&ﬁ&z‘i’é‘h& she sfrleH'loq/agfeszPnZe”ent

chanber 46 by escapi ng over ace of the sea q ,
t her eby reachMHEENEEAEXNS: ﬁh@am HF‘BL?@HO Ffﬂ%nﬂztﬁ 46 since dhe mpzzia|l6chasaa i vel v,

the pressuri sgg dhodiddr Isusemdfa heat bens tbpensderhicAEhBBIABE B4 ShdadcRris t he end

wal I 50 di sené:;da es therefro
%ted to fit with a correspondlng shoulder 66 and hole in the top of the

nozzle cap 62.

The nozzle cap 62 has flanges 58 for allowing the nozzle cap 62, and
hence also the nozzle 16, to be compressed down relative to the main
housing 12. That, as before, will cause the dispensement of fluid from the
dosing chamber 20, up through the fluid conduit 34, out of a side port 44,
into a fluid dispensement chamber 46 and out of a fluid outiet 52 after
passing through an open seal. However, in this embodiment there are two
side ports 44 - one on either side of the nipple 60. Further, the sealing



The sealing nmenber 54 conprises on an underside of it a spacer and

centralising nenber 88. That nenber 88 is a ring of material and it can be
either stiff or flexible. The tip of the nipple 60 fits within the mddle
of that ring of material to ensure thasithe end wall 50 pushes agai nst the

m ddl e of the | : : I c] ose __The main
housi ng 12 ta@?ﬁ%ﬁgg' f[g?] %% r‘gsq]f%?ﬁ?\?g%{bgéégb&rsﬁgt&{?'@'yrlnlgﬁgrO ?@%beél enent
havi ng two opposilieapeholtss rBetS4ris fighclpsing overethgdidle offthesBuiiplublst B3 are t he

entrance poin ; ; LG | ' | gent . The
dosi ng Chg@;ﬁ%%ﬁégﬁ;@ﬁggé&%w% Hgg?lﬁf?g?:epc‘)% e%?w?[%gbtmﬁ?rr]\:g Ilqalegﬁ' U shaped

cylindrical elenent 12. The second fluid conduit 38 is the annul ar gap

surroundi ng t{ge BBAIMgNAGSLEYSA 35 sRSiVREMOld BbtallBh FPES T RGdle Rikdn 32 a
stopper portion 76. It is cacfﬁvgﬂn@/ an outwar déa/s extendi ng fl ange provided

around the ci PRdIgKET Byclheqsn Nt SRAEIT10SIEHL PY S RIESTRI BF ef er abl y
wel ded onto thegetg’reﬁmmerofpﬂfatié}m ﬁ?uf lso %damstpaﬂ Regersic bgagehsesm Iot her
seal m ght be_praqvi .Jhe second fl ui. onduit 38, as before, allows
Fruid to be raRRES TS TR FeRierh PEREM P8 oA S areBe oSN SEh o

enbodi nent, hBgeree?., Hawswpply befordj thet piseon7@nfiguationi atetie ssochesdippl y t ube

72 extends fr f1 Ui . | t bot t om of
the bottle 70?£nv?/?12$%§%g%rﬁt‘nuepr |eg5h]lt£yég? gﬁ%%@ %lgﬁer%gm%ﬁjc g’ﬁ%ﬁf’?f '?ﬁear?l uid even
when t he bot t fanfigyreseand §rramgadyso that, when the fluid in front of the first end 22

of the piston member 14 is pressurised once the closed non-return valve
31 closes the entrance point to the dosing chamber 20, the end wall 50
disengages from the sealing member 54 whereupon' the sealing member
54 will be free to relax into a substantially flat shape - see Figure 8. In
that flat state, fiuid can exit the fluid dispensement chamber 46 by
escaping over the tap surface of the sealing member 54, thereby reaching
and exiting through the fluid outlet 52. Alternatively, the pressurised fluid
itself flattens the sealing member 54 after the end wall 50 disengages
therefrom.

The sealing member 54 comprises on an underside of it a spacer and
centralising member 88. That member 88 is a ring of material and it can
be either stiff or flexible. The tip of the nipple 60 fits within the middle of
that ring of material to ensure that the end wall 50 pushes against the
middle of the sealing member 54 so as properly to close the seal.

The main housing 12 takes the form of a thin-walled, U-shaped cylindricai
element having two opposing holes 68 through its side wall. Those holes
68 are the entrance points for the second fluid conduit 38 of this
embodiment.

The dosing chamber 20 is defined by the interior of the thin-walled, U-
shaped cylindrical element 12. The second fluid conduit 38 is the annular
gap surrounding the main housing 12, between that main housing 12 and



In this enbodi ment, a | esser degree of overfill occurs (conpare Figures 1
and 5 - in Figure 5 the non-return valve 31 only slightly rises above the
entrance point. 68 for the second fluid conduit 38). Mre overfill mght,
however, be provided, if desired, by nmeying the opposing holes 68 down. The
stopper portion 76 is_adapt 0.be_pushed inside the neck.78_0f the bottle
70 like a cor¥.SUYWRE BYF3 ggf?qreﬁ]tt 'S §a$91eéjn%¥e%rhr°§gwf" Iypleggeé'dbr}g tﬂﬁgg ottle 70
by a seal i ng papided dreundithe drbunTamnce ekt airapodsing iighThat ftanigpds t he

st opper porti e i I e neck
78. The stopp'g%f%g?lg %‘%d 83 dﬁéi %tﬁgf?%lrf %ﬁ%ﬁsggg%ﬁtsﬁdgaﬁseﬁ%é@% IJ?ti on 82.
That neck porsdromoB®risael migbt bppoeddedyr ooves 84 in it. Those grooves 84
extend generally axially, i.e. parallel to the piston nenber 14, along a
portion of the neck portion 82. The side walls of the nozzle 16 fit into

t he neck portThfhseend figiecarduit: 33, |agdefore. plows Beid tojbeded fompdindie t he

nozzl e 16 from etbeRE dBENGEBYMbEODD t IhethiiRémbb@IHRENEghdWeveeYP BGhgIf er posi ti on
shown in Figure ) e si de wal

5.t clips, 8 re provide t he ou f the
rosle 16 Thlp dimge ¥ mBrest Shiespuasydive 38 pireodehns thethsf
enbodi ment of thel fwd ednduit 3840 ddifcedpthé @oftBmcafuiseshdtiie 70l widrebyspenser 10
to take a fully. extended . defaylt/rest posi.tion S sho in .Fiaqure 5. Then,
upon rel ati veu%rbﬁ%rbé@g? 28 ko #Wes"wgi"zfrge qlgdtedf\ﬁgr =1 H‘eevﬁ%hﬁ '?l&gi fhﬁg 12, the
bi asi ng forceemptyt he spring 18 nmintains the piston nenber 14 against the
seal ing nenber 54 until such tinme that the O0-ring 30 of the non-return

val ve 31 passes the two entrance holes 68 in the side walls of the dosing
chanber 20. Thetémpmbpdimans, & llesser ¢egree aflovelfillppasyrssutcompiare Figuegstit o

bui I'd-up in they 5l ujdrdLAPENGRTIH-r&BH DA e 48 orfkP sRIHLO Gses TRV RRESSUT €
wi Il then eventually cause the piston nmenber's end wall 50 to separate from
the seal i ng n@MpRIcespintrAtfopithe sgrorshflvigecadyit 33). tMorg gl Augldar t er t he

netered dose %w@fe@,’ssélﬁ}owﬁdt triediridl,| By Sbodinh the oBpsdeiR6leo 8B dlwnt he fluid
di spenser 10 through the fluid outlet 52 (see Figure 6). That di spensenent
will then continue until the piston nenber 14 hits the bottomwall 40 of

thtraTb dosi ng ch'alﬁﬁol Sioppér pdrtioh 765 BQriabedlf ﬁélﬁﬂsrmd\flﬁsidﬁfthﬁhbme7|B(bftth@ m) st on
nmenber 14 untjl .t j ston r 14 re-engages with the seal ing, menber 54
T ose 1 o bortle 2, kS bR TRl artandoFatas e Febltefian dedupl dnErt <t no
mechani sm canbdttler?l pasecatating cap or ferirtlseci4. That sbaingt @apt 74 tghtly gnpgas i n
Figure 5), dugin i.ch i t i i ed with a
sur pl us of fE{eHseh&P %rﬁé'éﬁﬁ%g&g&%é Ifge%lfgésﬁg%& ﬁégg caloﬁ?ﬁgfeﬁ é‘?g’?gé%duit 38
and t he suppl yeckuitss 72.

The stopper porticn 76 additionally comprises its own neck portion 82.
That neck portion 82 has two opposed grooves 84 in it. Those grooves 84
extend generally axially, i.e. parallel to the piston member 14, along a
portion of the neck portion 82.

The side walls of the nozzle 16 fit into the neck portion 82. However, to
lock it in place, i.e. to prevent the nozzle 16 from extending away from
the main housing 12 beyond the position shown in Figure 5, two dips 86
are provided on the outside wall of the nozzle 16. They engage into the
grooves 84,



Referring now to Figures 9 to 14, a nethod of assenbling the fluid

di spenser of Figures 5to 8 is illustrated. The fluid dispenser 10
conprises, fromleft to right in Figure 9, the nozzle cap 62, the nozzle
16, the sealing nmenber 54, the spacer a&hd centralising menber 88, the

pi ston menberynlded Wt; thé%rﬁ%"dﬁﬁe& 5 A Eito?’t@ th%8§ in f‘&%§ sbBghd 8, the
& il Copper pett

mai n housing 12 an Ion 76 has the

portio
two grooves 8ﬁu'ﬁﬁéﬁpﬁﬁéern3ébk3' %thetq By gxtendeq dﬁﬁ@'ﬁﬁﬁ?ﬁ’ﬁ F’Qé@?ﬁl@s Aaevn t s dosi ng
charmber 20 i ngi tlguret 5.anthehh@pb9!re6ti68 chMptdigirg é#eth\éeﬁdzz@f éht%twéii9§' ng

chanmber 20 (only one of those holes 68 is visible). The tmo ends 22, 42 of
the piston me e‘f"aT4 BUSIRG ey dhg Hipsieg f?fcﬁl‘?fgthESSP"m pBsTeinEHeH they it s

appropri at e gpisovwenahbel w4 bhainst tHéese@ﬂﬁ@ Rrgerdberf oF urﬁt’ﬂ%u@!ﬁ"&n‘{@tha‘ggih%/e 31 is
ocat e 0 1SR B o R e B b S e B 80 170
vi si bl e in thdie sidgpplals 60)he dosmg chamber 20. Thereafter, the fluid (hydraulic)

pressure will start to build-up in the fluid dispensement chamber 46, as

before. That pressure will then eventually cause the piston member’s end

wall 50 to separate from the sealing member 54. That will allow the seal

54 to open, whereafter the metered dose of pressurised fluid will start to

dispense out of the fluid dispenser 10 through the ftuid outlet 52 (see

Figure 6).

That dispensement will then continue until the piston member 14 hits the
bottom wall 40 of the dosing chamber 20 and the nozzle 16 then moves
relative to the piston member 14 until the piston member 14 re-engages
with the sealing member 54 to close the seal 54 for the fluid outlet 52,

After the dispensement, the mechanism can be released to return itself to
the start position (as in Figure 5), during which time the dosing chamber
20 will be recharged with a surplus of fresh fluid from the bottle 70 via the
second fluid conduit 38 and the supply tube 72,

Referring now to Figures 9 to 14, a method of assembling the fluid
dispenser of Figures 5 to 8 is illustrated.

The fluid dispenser 10 comprises, from left to right in Figure 9, the nozzle
cap 62, the nozzle 16, the sealing member 54, the spacer and centralising
member 88, the piston member 14 (with its three O-rings 28, 30, 48), the
spring 18, the main housing 12 and the stopper portion 76.

The stopper portion 76 has the two grooves 84 and the neck portion 82.



The preferred order for assenbly requires the main housing 12 to be slotted
into the stopper portion 76. It may then be ultrasonically welded in
position to forma hernetic seal between the two el enents, whereby the
second fluid conduit 38 is formed. Theg the spring 18 and the piston nenber
14, with its three O-rings,6 28, 30, 48, are iLnserted into th | n. housi ng
12, as shown 1h¢ W@U'P%dylgz. hat &5 dPﬁ'@9§@8V‘ibﬁbbﬁé% it ﬂ?ﬁf@' R%Aet]'}??eistn@ 4t t ached
spacer and cetmieraié Valigomibzbelosidg, chasnbeut200 (drdy tohe ofi thpbe h6Rsad8 ishe pi ston
menber 14. Then} e nozzle 16 is snapped over that arrangenment, engagi ng
its two cli ps‘"%e?‘one shown) into the grooves 84 of the neck portion 82 of
the stopper portion 76. This assenbly step is shown in Figure 11. The

resul ting ar I AN0BREALaL 9>SHOWP 0 JEGH RerkRer THEaBARALE FRISIOFHGHr & 11 has
an larger outer dianmeter than as shown in |gures to 8, 1ndicating a
possi bl e nodi28,c4ft pegitiofedt indtmapyperi®s. armeva g hi Ngtirickha B-gyaPdoril, bot h

the sealing rr,?llg%r -wéy 8R0e Bk §s RERENRGsPEGR 26nd central i sing menber 88

have a fluid flow groove 90 on at |east ‘one side thereof. That groove 90 is
provided to inprove fluid flow past themduring fluid di spensenent.

Referring agaiie bRtdd endrhnpdrlia thida faimididé evefichgddway Grdhedhepdssiig oned ont o
the resulting arrangenent. Th?se seal g 92 are for _bgeal { ng W i‘e:] @Ee seal i ng
cap 74 and t H&3ger 20 Gustiene®f the Wy aide party 44jis ¥isihia Lthah QiPPIG 6 Bhgenent i s
finally nounted and secured onto the neck 78 of the bottle 70. The | ower
35 seal 92 is_positioned gn an annular fl ange.extending outwardly fromthe
st opper porti BIf PEEFEHH °§§%ﬁ °r9355§m§’?¥ Hetdh théErFrf '%nh§gs'§§e¥?5? %I%ovm in
Fi gures 5 andsi@ttedlnto theestoppert mnted 76oltanay thambd-ulguasesicalyaneldéd vit | | be
under st ood. ce. asse e . I ushed
onto the nozz OeS?thOZ‘ foo%ig'lgrr%Ihgﬂé%%g&égbgé%%yfﬁegﬁﬁgﬁg E%tt%g@qe%%_ gp‘ﬁave been
done ear | i er.seThed dilceneudt @8sisnfsirpeds ToRoWNe $Privag i eantd thaniPtskorFi gur es 5
and 6 showi ngybhpef QUPWahEts BFeeHRlNgd BeS8E! 4&Nare inserted into the main

housing 12, as shown in Figure 10. Then the sealing member 54, with its

attached spacer and centralising member 88, is put onto the nipple 60 of

the piston member 14. Then the nozzle 16 is snapped over that

arrangement, engaging its two clips 86 (one shown) into the grooves 84

of the neck portion 82 of the stopper portion 76. This assembly step is

shown in Figure 11. The resulting arrangement is shown in Figure 12.

The nipple 60 in Figure 11 has an larger outer diameter than as shown in
Figures 5 to 8, indicating a possible modification of the nipple 60.

Returning back to Figure 11, both the sealing member 54 and its attached
spacer and centralising member 88 have a fluid flow groove 90 on at least
one side thereof. That groove 90 is provided to improve fluid flow past

them during fluid dispensement.

Referring again to Figure 12, two further seals 92 are then positioned onto
the resulting arrangement. Those seals 92 are for sealing with the sealing
cap 74 and the bottle neck 78, respectively, i.e. once that arrangement is
finally mounted and secured onto the neck 78 of the bottle 70. The lower



Referring now to Figures 15 and 16, a further alternative sealing
arrangenent for the present invention is shown. In this enbodinent, in

pl ace of a sealing nmenber at the fluid outlet, the sealing nmenber 54 seals
the side port 44 for the fluid conduit384 that is provided in the nipple 60

of the pist Onséﬁ@%eirs Hﬁltldﬁ@@ 0?1‘35‘111 2R ﬁuIEP'?J@ﬁ{] %ﬂﬁnﬁir@béﬁ'ﬁjat'&lfrﬁorﬁ Ype that is

hel d onto the nipple the resilience © hi's preferred
arrangenent, FW&PE%%HP%r?éntThesseé‘é%?%?éﬁl thg appidarcilangs a2 noashpwnime

previ ous enbogigiRRt §.and H0Bat Bidi fhtd¥adate|odatior i FRMIEELE Md shgilf hgst end 22
of the piston nber .14. Further, the general principle of refilling of the

dosi ng chanbel"§5508% o different to before. The arrangenent of the fluid
conduit 34 in the piston nenber 14 is al so unchanged. However, whereas

beforealarg flui ha er 46, was ovi de inthjs

embodi nent a n&%laf?e@% S?TEF?(EB‘) 45 0N§ PXElSetefert %ﬁg%éjptqléh?s

provi ded - t heodzhr gerto (comskateelme nssephblyr @thoughribat cnde have geen ddne | N or der
to dispense fluid.fromthis device, the fluid pressure again needs to be

raised in order to open the seal 54. In this case, however, it is the hoop
stress within the resilient tube that needs to be overcone. That is

achi eved, as PRl Qpfpidily RE&hbIYCIsCOBNPES IO 14 NGiel Figres 15 havgr ds the

36 nain hou5|ng 12. "That conpression, once e non-return val ve 31 has
passed the entioide thsorampietsd 3seemElYIBSECEINi d conduit 38, still causes the
fluid pressure to build up and that built-up pressure will eventually
overcone the hooprfstress in the resilient tube 54, whereupon the tube 54

will expand aR&e M MbAMhdonFisres e andl yi6 hnfupiher %'F%ré‘éh\‘ff s¥dling ui d

eﬁcaFF |3to tfxeam%emd]tdbsn?pm}gem|rﬁhaﬁmers f)lﬁ;w‘nor zrdltr;ﬁ@@aﬂﬁaaﬁéntom thr ou]gh
t he uid out]et order for, there to be s or that_expansion o
the resili enthPﬁebg"za éezﬂglgrngwnagbab@e f@’é‘é"ﬁ?'@’iﬁ%gi%%'“%“%}’ i dedPet ween t he
seal i ng nenbetheSsidd pdre 4ddsi theeftid tcatd)it 24n thatris pravideatiah thanipptd 60 be 1 ui d

di spensenent gh &h A8nnEYs eepi ng the gap narrow, the fluid will have a
greater tendenc 0 spray out through the fluid outlet 52. A spring 18 may
again be provided in this enbodi nent, as shown.

The sealing member 54 is a resilient tube that is held onto the nipple 60
by the resilience of the tube. In this preferred arrangement, that
securement is assisted by two clips 94.

As in the previous embodiments, a non-return valve 31 is provided at the
first end 22 of the piston member 14, Further, the general principle of
refilling of the dosing chamber 20 is no different to before. The
arrangement of the fluid conduit 34 in the piston member 14 is also
unchanged. However, whereas before a large fluid dispensement
chamber 46 was provided, in this embodiment a significantly smalier fluid
dispensement chamber 46 is provided - the larger cross-sectional area is
no longer required.

In order to dispense fiuid from this device, the fluid pressure again needs
to be raised in order to open the seal 54. In this case, however, it is the
hoop stress within the resilient tube that needs to be overcome. That is
achieved, as before, by relative compressing of the nozzle 16 towards the



However, it just serves to bias the nozzle 16 away fromthe main body 12.
As previously described, flanges 58 are provided in this enbodi nent. They
additionally, however, allow the nozzle 16 to be grasped by the user for
relative conpressing of the nozzle 16 down against the main housing 12.

Finally, refer ralnnﬂ tQ Fi %rﬁ gl a furot her erq%odlorren i_of Vtihen%r sent
invention is GRSt 8Yd H 8 tCH@pg%ﬁ*?b ecH'éF rbé‘ra r?g %P’F i pf2 on the
enbodi nent of p#Esgdities emtmme4ponhmfdrhhe seqdmkjﬂmérmndmméSnmm cptses mtheval ve 31

(s again provhdedoalethes ifiph GBCR7 Al bl B ShOUIFETRA! ebdny Bl ther, the

spring 18 is prov as t iston me zzle away from
t he mai n houseYgjcdme ftog homstpfass’po egesifignt/tubg Sﬂhyha@ypn@ tod trlse?4 20.

However, thi swﬁmsa.sydaeaw%rﬁ el hRpRbONYHA) Shél "ANSERRHsed NRig1022! © 16

conprises a hollow main and a separate nozzle conponent 100 fitted
therein. The BBPP®VINGY “ﬁ%é‘uﬁﬂbldﬂﬁpﬁﬁﬁﬁm?@ ERAMBPRYY FEaflor ditRenipmBNt %8houl der 98
appr oxi mat el yrHrahdh tVad e0geti 2. Whi ch shoul der 98 separates a first and
llarger cylindrical portion froma snaller cylindrical portion. The smaller
cylindrical portion is positioned towards the top of 37 that nmain body,

i .e. spaced fnrbhies for thoré e umasmcécru.stm ekpandioh loe the uesiheilit&pwsaar 10. The

separate nozzle co cat ed n that, smaller | ndri cal
portion. A fl gﬂé%w%lpreﬁé(;isegr oﬂHr(? # e'sc?rtp(‘f)llﬁ&‘ﬁf’rbr Sl %rfe tg'ﬁaémﬁl ?F “hember 14
bel ow t he pi sbér(tld residersetmbrl apddad AnteTivit wall afigibeefigjdgdispertsementier si de of

the shoul der @ﬁan%érh&é‘ Y% Eﬁfnghat%d¥?&fna%% gézﬂ’ﬁd ¥ rﬁ%tQE‘g{reat%Pe spring

18 acts upon Undersr i ange SO upon t op of the
mai n housi ng teRrdengy ﬂ@l-‘mgast hdtthfdltegﬁg'é\ecﬁwd h@ﬂ?ﬂ%& on nenber 14 into
engagement with that shoul der 98. That force holds the nozzle's main body
and the piston nenber 14 together such that they will nove in unison
throughout the SNESCYEl Bayf agaie be R@VRE plenss erabodiment, has (Ehawni ng

conpressi on angweRreRSEsteRAIdtth Piss $RHozed 1w Frément Indif bdbigpenser 10.
The separate nozzl e conponent 100 of the nozzle 16 slidingly fits within

the smaller cylindrical portion of the main body of the nozzle 16. It is
al so hol | ow. Adhprdvidusivdeabefibas; fladges be ab@pﬁfvideyjlih ke icefodpaédt. TAef or t he

le 60 of th b nd b) the. | et cal porti on
? Ihgloplestonoat qcﬁtég’éai' Hﬂﬂgﬁﬂeéﬁo‘%ﬁﬁ?ﬁé’%?& 3;9 %ﬁp%ﬂbny R serPRFt I ON TOT

relative compressing of the nozzle 16 down against the main housing 12.

Finally, referring to Figure 21, a further embodiment of the present
invention is disclosed having the same general operating principle on the
embodiment of Figures 1 to 4. In this embodiment, the non-return valve
31 is again provided at the first end 22 of the piston member 14. Further,
the spring 18 is provided to bias the piston member 14 and nozzle 16
away from the main housing 12 for the purpose of filling the dosing
chamber 20. However, this embodiment has a different nozzle

arrangement.

The nozzle 16 comprises a hollow main body and a separate nozzle
component 100 fitted therein. The hollow of the main body is cylindrical,
but with a shoulder 98 approximately half way along it, which shoulder 98
separates a first and larger cylindrical portion from a smaller cylindrical
portion. The smaller cylindrical portion is positioned towards the top of



The fluid outlet 52 is provided in the top of the holl ow of the nozzle
conponent 100. Further, the end wall 50 of the nipple 60 is adapted to seal
that fluid outlet 52. In this enbodinment, the end wall 50 of the nipple 60
i s rubberised for seal [ ng that fluid oatlet. However, the previously

di scl osed O-r I r h | d al so
work. In a mm%g n% !n@tsg) ?%1 erE %?dfrgrr@n 'JP'L"E ure%df?@%%%
cylindrical p@lﬁp‘?—nﬁﬁ?" d10 tThe S;e@p@?rtatr@zzi@chhwoo@nma%m |0mthdh‘a$hrp1rmml ned
fluid fl ow pag,hgué,r,_gymigahsomogpl e 60. They are again spiral channels, but
this time are provided as a separate, folded or coiled nenber. However, it
could also be forned integrally with the nozzle conponent 100, for |nstance

as a screw thAeﬂ%g@r @iﬂeh@s arsﬁndThﬁe Fl’!lﬁ!:hﬁﬁer%hcé hﬁ &%C@.%neménﬂ?ewic;t he
pi st on nmenber i ncludes an O- now, however,

bt ovi des a seBPPHGNE TR PhITE 8T SHAA2cI NP RANGCAnIB8RS TRTIEHe. Separ at o
nozzl e corrponmthelﬂﬁbuld'éraﬁas seadin fige fhdin Wodsest thieendetel oM Burt!ﬁdfre thé ui d

di spensenent anb 6 Whl ithip the s rate onponent
Too, That 11 P Chareumi e HafisRRe ik fataly s Bewarahedpactur sed
fluid from t hthedowimboadiagriie, tQOJIamthiEIcﬂranglaeofsmeemmm @eniber tideindg evi ous
enbodi nent s, J hr ough. the pi ston
T o dér&qﬁc{geﬁ#ﬂt%w ‘ﬂhé{ %%‘P'&’ér 9§4Tﬁ%al¥0r§8(ﬁwﬁﬁg b r':noz Eeh gt‘ae Mbodi ment
the | ower cyl Pory ianélthpomlsﬁoanmha@erwel tegeshe ambt that dbey hfelldngvmgn chanber
20. A differegtisoehtd fi rough the
fluid outlet 52:s| S thgérzcguérgé #géé’g{}‘%é‘%fEﬁl@t}?@adér%ﬂ%?ﬂ%%ﬂeé‘%%ﬁgﬂg?%gl ded by
t he provi si onCHPPESHPA SN Gelrrenararatias sanged oph o e fuia dispensssAD.e' s mai n
body and the separate nozzle conponent 100. That spring 102 fits between
the nozzle's rral n body and the separate nozzle conl)onent 100. It engages

both a flange't 8SHUBE BOTB|FneP PR LO8NR &R PREEler 1© plidingly B AYHYR nozzl e

conponent 100tr@ruinaleseqmuiuchl menmﬂwemab@paﬂtﬁehaazizléswiquﬁaz&@e top of
n of the nozz i The spring 102

th [ t ] body.

thgrz;rgr ee[:)i gg%l@ 11@ a]é%g?"; I eS| @ec%rf@ﬁ?‘?ri%glpgmo F e nRlR i ve to
t he mai n body6®dfof tthe patarz Ineerdber 14 and dijt thet loevee rdlivdxichl portioh fohehgi st on
nmenber 14Fbmeetg&%r§ftﬂé§egoq‘ld es, %i]gftfhlel# %HR%‘%@%’%{S&“O be seal ed_ cl osed by

def aul t ressure bull the fluid dispenser 10
during the dlspen5|ng part of the actuation cycle will eventually overcone

the biasing fﬁ{é?‘?lufef olifiéh SBIis WrolB2a ARKRERAY BF End Ww%ll@@z&ﬁ &eCﬁHPéP@e”t 100

fromthe nipple 60 articu € nozzle
conmponent 100C%WF3}0061\KH5‘F e ShE tend Wﬁ'bﬁDeOfﬂlbe rsypi@vf& tsoaﬁamged ke bi asi ng

force of the g widt i blﬁ‘t%tjé)zz,lnttﬁﬁ e'?@c%dtﬁ%rlwﬂ the cRPARAG0 WAL ARAE fluid

di spensenment can occur through the fluid outfet 52. By varyi ng the return
force of the &)rf fybagised; fog Se@i}"%stf‘ﬂb Fiich REHel  Hawevshg Ehe DpeYIRRY

di fferent pregistloss ®inrg Sesdafg iplR€ fitotn eReBaliBe emdadimdnts dolRFr @10 force is
required, the fluid will be under a greater pressure at the tine of

di spensenent. waikat may be advant ageous for formng a powerful 39

In a similar fashion to the embodiment of Figure 17, the upper cylindrical
portion of the separate nozzle component 100 has predefined fluid flow
paths around the nipple 60. They are again spiral channels, but this time
are provided as a separate, folded or coiled member. However, it could
also be formed integrally with the nozzle component 100, for instance as a
screw thread profile.



spray. However, the conpression force necessary to overcone that spring

force nmust be within the abilities of a user. Each of the afore-described
fluid dispensers nay be provided with a swirl chanber at the fluid outlet,
as wll be understood by the skilled patson in the art. For instance, the

swi rl chamber t.rat ' | b ed.
Figures 22 t T%%% %M %gﬁhgd%g?ﬁ]cgﬁgp% S’?&ﬁ @&g?\gﬁ?%\%&% ﬁ4t %Sgdég?%%zt ures
whi ch are |ikieclugas ane@-ring 4&helt proawy i howgver, d@!’@@lldﬁb@dsﬁallfnﬂ ditgiitpenBer s of

Figures 1 to | Y. [ ef ing to
Fi gures 24B, %%qu?r‘{gg%h%,qi &ﬁﬁ@ﬁilif %Hr$1 ggpérg{ee ng%%f&%nghglltolaor?g{ar:fl uid

di spenser hasseé"gérﬁ"'érclﬂsﬁﬁtréﬁlp@qﬁ‘éfﬂlQfatheﬂéW'ﬁfPﬁl’sie@"’eﬁ‘th@féﬁe’tﬂﬁ swhiglke in

reci procal faghiyy alv@nt atHeongéﬁawkbna{ozalél scolmdon@htthsoflmai digenser 110
i nside the do %B%ﬁ(éharrber go def i ned l;ral n housi n% 112. The piston
ed B

menber 114 i s¥ BNt 6happekdd, H?é’t"‘(ﬁé{ﬁﬁ an RIRcPUFIEes MUFLTemERS relative
to the dosi ngdedvagrbetaniizg. 215henpha1mn thenbane 1 vyl rast b streberdiioaat i s

i njection noulded . from poly u othr f unc nal |

equi val ent pl %@E?%' er[?gs][éﬁ a”llO %ﬁ& B@u'{%gcﬁ% %?8 ?ﬁ'&r PSF' IEF'%LW%%” 24B, 24C,
29A and 29B, mieebeodrrmpdchérbveugh 20sides porylin by nipple &éhd co- axi al |y arranged
with the longitudinal axis L-L. The dosing chanber 120 has forward and rear

secti ons 120a, 12_0b. As can be seen, the_forvva(d section 120a i S narrower
t han the rearlInsthis eopodizaent, thestawericyindicah @egidmbeg theysame tdimméter war d

direction F (sl cr?a‘hﬁ%ertib ‘;ﬂﬁallﬂ@f;énttrn@ch%ﬁéfn Ftﬁcép'eﬂiﬁg]tﬂgl%eélofof— he

forward section 120a. “Turnin ures 26A and pi ston
nmenber 114 hadiseersgmgak dh |Eh‘|3 ﬂﬂ!@aouﬁetr Bariss@erefore veadecand Hisent r al

section 114c. efhB6&ment & Rrpraviaed byomaxpralision ofd® biasing means (a spring
102) between the nozzle's main body and the separate nozzle component
100. That spring 102 fits between the nozzle's main body and the
separate nozzle component 100. It engages both a flange provided arcund
the bottom perimeter of the separate nozzle component 100 and a second
flange provided around the inside of the top of the smaller cylindrical
portion of the nozzle's main body. The spring 102 therefore biases the
separate nozzle component 100 downwards relative to the main body of
the nozzle 16, i.e. onto the end wall 50 of the piston member 14. It
therefore causes the fluid outlet 52 to be sealed closed by defauit.
However, pressure build-up in the fluid of the fluid dispenser 10 during
the dispensing part of the actuation cycle will eventually overcome the
biasing force of the spring 102 and separate the nozzle component 100
from the nipple 60, in this particular embodiment by moving the nozzie
component 100 upwardly, away from the nipple 60. By overcoming the
biasing force of the return spring 102, the seal will be opened, whereupon
fluid dispensement can occur through the fluid ocutlet 52.

By varying the return force of the spring 102, i.e. by using weaker or
stronger springs, different pressures will be required to open the seal. If a
large force is required, the fluid will be under a greater pressure at the
time of dispensement. That may be advantageous for forming a powerful



The rear section 114b presents the open rear end 114d of the piston nenber
114. The rear section 114b is cup-shaped having an annul ar outer peri pheral
wal | 114e whiich defines an internal cavity 114f having a nouth 114g which

opens in the rear end 114d. The forward section 114a is solid and presents

the forvard egddidinaler B8 B e P iIes oo fie dAraRLusgahlnn 1142

conpri ses an n an e rear ward orward en The
central sectifoncelmast b,@wntbc't@etacbllttlee of@rtward and rear ends 114a, 114b and
conprises an internal bore network 114j to place the rear section 120b of

t he dosing chanber 120 in fluid comunication with the fluid supply 170 (a
bottle - see Fagjuefdbeziprerdespdbyd flyil dippenspes ey de podided with a swét ai |

hereinafter. dienRerR tRENRS KutlewasQnm%bS.rr@e&fto&nb@m@kkn@d:}zé@en144k and
plural transverse sections 1141. The axi al bore section ext ends

forwardly frofieRFedPr BIFEHIRg ther syl shambes dwdriliusterted in figuess 3487 nt er nal
cavity 114f tgs aciidmetdmloyddip. The transverse bore sections 1141 extend
transversely, inwardly fromrespective forward openings 114q in the outer
circunferential surface of the central section 114c to the junction 114p to
connect with E:beraxialtolmrehcﬁecahi adthﬂdmalk fluith disbensearwlitio plecdenfyatdrédq ar e

arranged equi L aRAULAY e 30Miled e sREMLAN AP YobOMebliiy biZbRlcps pgrti cul ar

enbodi ment, there Are ran sverse ore secti one or greater
t han two tranElgemel too2 e being tindieated byllitle heferanse numhesalsor war d openi ngs 114q
are also recessed in the central section 114c. The: piston nmenber 114 is

provided with a plurality of axially-oriented grooves 114r about the outer

peri phery. ThRefgrring, & Figlaes @4Beg@Ar it dAPdENe Piston anereber sld Phdbe 114s of

the annul ar fL@fGsnal rid u@pémrfh%\waaméw mmd&é&i%hﬁ FMa @HAfeari b 114t
on the central section 114c rearward of the forward openings 114q of the

i nternal bor eth&Waks i 189procaE@shionYerd Plh?rn%\’"é'”éfr p¥Rdel Adherfltdat | east
a porti onltii1 Blb?eﬁsQF%/?O%SMEéfHdkﬂﬁlrﬂgléﬁl fib"e& l}mbtdﬁflﬁeﬂfb@tﬁé(hwngﬁo&%ﬁ Wﬁl Ehe
tip part u,o e farwar j on the pis er ic
ext ends for wattf: nyFFd%ﬁ%P'ﬁéﬂﬁfm f4m°% ht8 srt'fﬂjﬂ%aqeéwﬁ?fh oryvard afds a
triangul ar crmmeiﬁbh@rdehti\sdmﬂhe dosinh chhmbapexes bei ng rounded.

The piston member 114 in this embodiment is injection moulded from
polypropylene (PP}, but other functionally equivalent plastics materials
could be used.

Referring to Figures 24B, 24C, 29A and 29B, the dosing chamber 120 is
cylindrical and co-axially arranged with the longitudinal axis L-L. The
dosing chamber 120 has forward and rear sections 120a, 120b. As can be

© seen, the forward section 120a is narrower than the rear section 120b. A
step 120c tapers inwardly in the forward direction F {see Figure 24B) to
connect the rear section 120b to the forward section 120a.

Turning back to Figures 26A and 26B, the piston member 1i4 has a
forward section 114a, a rear section 114b and a central section 114c.
These are arranged co-axiatly.



Referring to Figures 24B, 24C, 27A and 27B, the piston nenber 114 carries
on its central section 114c a tubular rear sealing elenment 128 which
provi des a permanent .dynam c (sliding) seal between the_piston nenber 114
and the rear section 120b of the dosi ngy chanber 120. The rear sealing

el enent 128 is fixed t ston er 114 to V& 4N M0l son t herewith
SoCthat ther oo i pasia; Gt Bt iR iaRen ety sBR tdshot e Bibea'st o
menber 114 stmeknberilidt he‘helaeangectme#b 12@up-Bhepecchnvisgadr agnelbement 128
is of the |ips %Sﬁkjeﬁ%(%"r?l PE 934 Yéhdﬁ&m‘@sfjéﬁ fBShb Jityeﬁ’h'?%?@fngsaea' i ng

i ps 128a, 128 rear en resp e mat eri al of
the rear seahﬂﬁgﬂelbhnwhmnzeem¥WWheeeamﬁeiébﬁi|ng li ps 128a 128b with an

i nherent outwardly-directed bias. The sealing lips 128a, 128b have an outer
di anmeter which is greater than the inner dianeter of the rear dosing

chanber secti Bt fBBrd GpéesbylanhEe s¥idl andgprespats thgforwardens &14bRpr essed

inwardly by tdne pistdRImerbéases OfThb*'fBrWaﬁ‘arseG@&i Fﬂg4§|&§rl‘ﬂibﬂ§e§§t¢fahﬁlﬁla|120b As a
result, the bjias in the sealin ﬁ8a 12 nmeans they sealingly engage

the inner sur/f38€ L fepEwpEdlyY © U‘s"i Sget! ctl on 120b. The rear sealing

el ement 128 further conprises a tubul ar body 128c from which the seal i ng

| i ps 128a, 128b depe a ch fits on he out e rface qf e pi st on
menber cent 1 al ST aeerian hriermpagEierh, MBt SHerh,ABP ERF Gt didR: [al bead
128d of the rtbb sedl o:angaresleenmntmtbﬁ&lllmra nefveds dd 4pdpt plece thdweef t he

cent ral SECti%i%&@%&ﬁf%ﬁtpgeﬂ?s%ho{mm 20 Lhday n%*&Smﬂ%Héa%fon%@i rtrieZSC has a

| ength such t
subst ant i al | yfluidesupplyi ¥79 @(btaﬂeexsemﬁgwfeaw teA2¢hlasseill theotestiided of t he

pi ston menber;yldd e dét%::eh@rtgﬁlé?tf%%rﬁeob&%r Hét%:o?jh/rleiﬂ} %?éé%]ﬂsddénﬁ? axfafl Dbetween

t he piston nenber rward section 120a osi ng chanber
120, but onl ySQFEIPi‘rid"fli angr plpeal teansyeras seeionshbl4li skenafeindee secveke, as

W 1 be descrihadeitBnd®fopwarl@ironn8 redrédntig 111418 ih Qrdpwstds8ad i1 {uh el ement
148 is also of the |lip-seal ty E) but this tinme onl belFr'I%prowded with a
resilient, anPfuflf '%t@g"qi e p 14330 4 Ippddiong LJAPd TBRGtraTHE S D8Fe di anet er
Sf t he fﬁr\/\nﬁrﬁbctlbﬁs sedl 1%%8% Ib ﬁahﬁ@sselmarhv&al“relyi e @Lc.pé%tver fmvatrdl;a rﬁar
osing cha ersect| : t r t the ippner di ter of the
forward dosi n%f gféms@c eoh&fﬁggcurﬁ%ﬁ%@iém PSe OF t\/\ﬂE ¥ ing lip
148a i s abl e 1td® theasm:diohrltl@p&ea:bnmg:t@mja@\ermmﬁl botd bedtlloe lildkeThesur f ace of
the forward t n ] f orward
seal ing el enedﬁ'?\!\'%S(&P%“Eﬁ dlj’ yé%ou%%gge PE% # %o%%gé\é ?ocr?tn?'%ha of the
pi st on menbersectign llmcndnethdewartlcularh@'nb@dlmnd Head iarg wlcemansvelds

O o2 o LU RhbRelys Bl phe MGG AL RERMrLd BokiBaydROCTAS, and

provides an axial, open- rwar d sealln el enent
148 in which €vd bersed-dhederwasd mwgéfllﬁﬁ@r@ﬁ@dﬁceﬁé%e‘r therepntral s| i dabl y
mount ed. The &Qkignk49cconprises forward and rear bore sections 149a, 149b
and an enl arged, central chanber 149c. The forward and rear bore sections
149a, 149b respectively extend fromthe central chanber 149 to openings in

the forward amgk pesdsn emiﬁbér%m |§-4:J$6V|@éd tWigh bopladliey SEadidy-Gienent 148.
The forward end 148c OVI (ii\? rgr oves +489 whi ch ters& t he

f orward bore %’i?@ﬁ?%gllf‘he t hgu@en? inheRyr o ThRaFM98YESL AdET i @By ded
with a pair orfeachwa:mwt Frioeralal geaommm&ed M%dﬁm&eléﬂrﬁulamﬂamm} 1uhe|rt tibes] ar body
148b. The annyl ar n 4i. of the o] is . loca i nsi de of
the central b@’re cha%‘ﬁgﬁ ]%%5 %’ﬁ %I ﬂboroe" rﬁra'ff@%orhg?gc

transver sel y- airaatdeef the foravadtd alnelmngarllem@f\bm IreemaquremBrovbhilbth

sel ectively eﬁgéa 4 to
delimt the sli dlgﬁogo&gg\}eeiﬁg%téa Fébﬁéwgogt\er\éﬂr?jtoseggﬁhgr@r@%rg%nté?%ao}&n t he

pi st on nenber oHerdNgsSHlsi dre ettty the grgoves hkdtdnost position of the forward



43 sealing element 148 relative to the piston nenber 114 is delimted by
the rear end wall 149e abutting the annular flange 114i, and conversely the
rearnost position of the forward sealing elenent 148 relative to the piston
menber 114 is delimted by abutnent of 44he forward end wall 149d with the

annul ar fl angqrhg};% parErIi'fm?hfsea nWQP’oe fonf 4%%tﬁ§@@6r¢rr@n§6é}”11'ﬁe”ber

section 114a in_t f orwar enent ore orns a one-way val ve.
The one-way v¥hib ?’Ste%q’ﬁ)mamérﬁr%éh? ékamedl&em ithey femang end14Bih,s in its

rear nost posi hagh tﬁ@*\g’iﬂér\/@oisosécﬁﬁnﬂ's‘ﬁb?@ WRIBR! addds BRMgIBEAGAS the forward
seal ing el ement 149 npves towards its forwardnost p05|t| on relative to the

pi ston nenber 114, as will be discussed in nore detail hereinafter. To this
end, it will hefeunﬁbartstm@d-eHMBti‘zﬂ: aEITN|afmrd tm,ng% bilsﬂdnhfnﬁ%rﬁﬁeralﬁhuil\ﬁ tigEt
seal against the for 149d o ral bore chanber 149c en t e
forward sealiny &F e%mﬂﬁ g' a sf’efthor\ 11% E%&?r F¢i 192609 9'9meMed 48 on,

t he pi ston nmewbieh Arbdides raolpesmémantadytaynic €klidingieséad tielﬂﬁed@&h@gnstbanber 120
the forward sgal e iLth th i n nber 114
t hr ough engaggﬁenﬁl oﬁd't%g]ghn%ﬁ ¥ﬁannf126%igh%{vid;6%’kghcba%(?g{;\;?g' &hG wal |
149d of the cé&aﬁ'rséﬁlifhﬂ)ﬁ@mﬂm%rmlﬁb@d tOTthﬂéspiStdnen”l@n‘@emywal mevesncl osed in
the forward she %‘?%ﬁhp'sﬂgﬁ“?ﬂfgﬁ% ?4noﬂ}g Bgé\/\@;(glswoq)éﬁ.le%so brings

the forward seal i n enent I ng sea I'ng engagenent wth the
forward secti BrerazEbueen agribe igppgnembanaéi4 spokenin &he desipo thembesnber 114
reaches its fopgard position at the end of its forward stroke, as delimted
by abutnent of the forward end 148c of the forward sealing elenment 148 with
a forward end wall 120c of the dosing chanber 120, the piston nmenber 114

st artsI i t?] I eThi ﬂearr@arwléién‘iélﬁol@ tsqw&hds.pLée%l R, \qu; p@Fidedonith I N an
initial phase

of e_rearward strok i ston 4 nove
rearwardl y refeé;{"ie{) YUY AfS9IPa LIPS f@%e?teﬁﬁrfns"ﬂfg Wlf?ﬂit e one- way
val ve i s noveckspectiviely. d‘pmnmpna'laﬁ iobrthié aeat bealingaslemiedt aQquewdEthé earward

stroke of 't he%é%aitirﬁéqus”? ﬂ%bd' \Aﬁ{,}ld%ﬂllmkerentt] \'4!\4%;L dlreggogrbllld'TRel ng

di sposed in i arwar pos
sealing lips 128a, 128b have an outer diameter which is greater than the

inner diameter of the rear dosing chamber section 120b, whereby the
sealing lips 128a, 128b are compressed inwardly by the inner surface of
the rear dosing chamber section 120b. As a resuit, the bias in the sealing
lips 128a, 128b means they sealingly engage the inner surface of the rear
dosing chamber section 120b.

The rear sealing element 128 further comprises a tubular body 128c¢ from
which the sealing lips 128a, 128b depend and which fits on the outer
surface of the piston member central section 114c by engagement of an
inner circumferential bead 128d of the rear sealing element 128 in a
recessed portion 114w of the central section 114c of the piston member
114. The tubular body 128c has a length such that, when fitted on the
piston member 114, it covers substantially the entire axial extent of the
central section 114c¢ of the piston member 114.

Now referring additionally to Figures 28A and 28B, the piston member 114
further carries on its forward section 114a a tubular forward sealing



where the forward sealing elenment 148 is disposed in the rear dosing
chanber section 120b so that the forward and rear dosing chanber sections
120a, 120b are in flow comruni cati on about the forward sealing el enent 148.
It will thus be appreciated that in anstnitial phase of the forward stroke
of the piston on nenber 114

nb 4.in the dosi hanb 20 he pj st
noves forwar dFG%}eé’F:}f‘%\Jyg f{’r(r’}n PrFS’”Fg}??INQﬁ%SF”@ZéF?e'L Jf&F%‘?r@hEiep‘%Pz‘ PEMPFE) ¢l ose
t he one-way val4endTine foaeardasedtiboridndbfsthal dosingetieameimdrs1 2R &utledByin this

enbodi nent are, jnect | . f 1.0 nsi 0, hy ( E), but
ot her functi oﬁ‘é'}”l% % ua?@%%'ﬁtpﬂggeas fi (E:ﬂs‘4 ?P\él%tgﬁi %Ieé%ggu%t}d(‘ﬁ{?é %Jsge l.l e return,
conpr essi on sgesaiged Irgmiore tekailfhiengidaftirspenser 110 is provided to bias the
pi ston nenber 114 to its rearward (resting) position relative to the dosing
chanber 120, which is shown in Figures 22B and 24B. The spring 118 may be
made from a nEf@forverdsenlingtqlesentatdd isalso pkthenipnseal fyms. Jlut d8iSIGMe and 298,

the nmain houshpg bkirg providel WReh &YedlidndbairflarRelngd k7485 amwhélargn annul ar
flange 112b projects. The tubul ar bod a has_an o nded axi al bore

. y 112; en- e
112c into whi ER-ahha Kt siareeistPhdle fonwerddipsicat 484 ﬁq%%s R the [Ref i ct ed
bore section dbdeetecbithieveat ioking dramuf Geatich 1206, harsreaetthamshd 12f, 112¢g
di sposed on ejther side of é)&rgngn ul ar ;shoulder 112d. The rear hore section
1 e

1129 defines tWE" dFERFEN Bvarfle 451INRar ABLEN oFFH3n W% he
tubul ar body Ca@sequeniby,othedéstward Isealingrilip o488 iis cabhd ¢oelpd ibddseldedtls 1121.

The mai n housj ' ' | IS 1 1 ectd
pol ypr opyl enes{%ﬁ%?e%gh@e'ﬁ%tzvrvﬁ%egH@EEH’E c@r&aﬁﬁg fé%rg%'égﬂggcg%&%%e bi asi ng
force of the sationi20pring 118 acts to reset the piston nmenber 114 in its
rear position relative to the dosing chanber 120 defined in the nmain

housi ng 112 by acting on the main housing annular flange 112b to
_ idably mounted

As will be observed, the forward sealing element 148 is S?I
on the forward section 114a of the piston member 114. In more detfail,
the forward sealing element 148 comprises a tubular body 148b, from
which the sealing lip 148a depends, and provides an axial, open-ended
bore 149 through the forward sealing element 148 in which the forward
section 114a of the piston member 114 is slidably mounted. The bore
149 comprises forward and rear bore sections 14%9a, 149b and an
eniarged, central chamber 149c. The forward and rear bore sections 149a,
149b respectively extend from the central chamber 149 to openings in the
forward and rear ends 148c¢, 148d of the forward sealing element 148.
The forward end 148c is provided with grooves 148g which intersect the
forward bore opening therein. The central bore chamber 149c¢ is provided
with a pair of diametrically opposed windows 149f through the tubular

body 148b.

The annular flange 114i of the piston member 114 is located inside of the
central bore chamber 149c. The central bore chamber 149c has
transversely-oriented forward and rear end walls 149d, 149e which
selectively engage the annular flange 114i of the piston member 114 to
delimit the sliding movement of the forward sealing element 148 on the
piston member 114. Specificaily, the forwardmost position of the forward



45 bias the main housing 112 forwardly to its relative position shown in

Fi gures 22B and 24B. As shown in Figures 36A and 36B, the nipple 160 is
conprised in a separate cylindrical cap 165. The cap 165 is of cup-form
having an annul ar side skirt 165a and asforward end wal | 165b which form

t he boundary | n%@ re S open at
the rear end %\%15@5 e‘i’émﬁﬂ Mg'eeriéég) t%/)éE gs,'édr)r?ﬁ'l nﬂg '5%%@%*%'39%% he form
of a central E&&19egwal 64%|3@H“H}Qo}f@c@@tﬁ@‘rﬂmﬁ¢l ;zltﬂr @ml chevaregivdhe end wal |
165b. A pl ur aldarihost p@Redr &F @i fé@@?d%éﬁu‘%'é@m@ﬁf S! rdi SR &@f\f;ﬁ&ﬁi end wal |

165b, about the hase of the sealin to communi cate w t

i nternal chanB¥&MPEEEd4 iF defigited tP&?ﬁF of e Faswardte epch wad Jé'(?ldl‘a'ﬁgul arly

spaced apart efeesinuleahgdeaishut alternatlvely there nmay be less or nore in
nunber than three apertures. The inner circunferential side surface 165f of
the internal chanmber 165 is provided with a pair of circunferential beads

165g. The out €ne siidicg miemerdnt aif tbdg@m#d tpieeod efianaber ssatlomelikha i6dhe present s

il eal h nbodi th 165
2esient. BRIMLARA daReh! BrAS L0 s STRPOATE I (e Cap 100 1S
shown i n Fi guyaye 2 Boaedi wheg, thECfDFWEITQtSEﬁhEg eldmgertal®8L 65ini ks mearmost! over the
forward secti ghidor?he@iivd 6 HRI Blsﬁw;%épﬂbe’]rlzla iaé@ngégﬁeast he ?@C«‘éﬁd bore

section 112f of the maln housin secured e main
housing 112 b@eaﬂ'ﬁé ql%@ﬁ@cﬁ*%ﬂ@%ﬁetpward%ﬁa f@"maéﬁmst besitien 1@8tive 1d 2]
clipping or itHegsistBh khdtebdones, I@lgrwﬁB@@lécnﬂedtlh%(o@t&é?all Rerdbaf@n. As further

shown in Figures 24B and 24C, a val ve nechanism 1

To this end, it will be understocd that the annular flange 114i forms a
fluid-tight seal against the forward end 149d of the central bore chamber
149¢ when the forward sealing element 148 is in its rearmost position.

In operation, as the piston member 114 strokes forwardly relative to the
dosing chamber 120, the forward sealing element 148 moves forwardly
with the piston member 114 through engagement of the annular flange
114i with the forward end wall 149d of the central bore chamber 149c.
Thus, the one-way valve is closed in the forward stroke of the piston
member 114. The forward stroke also brings the forward sealing element
148 into sliding sealing engagement with the forward section 120a of the
dosing chamber 120.

Once the piston member 114 reaches its forward position at the end of Its
forward stroke, as delimited by abutment of the forward end 148c of the
forward sealing element 148 with a forward end wall 120c of the dosing
chamber 120, the piston member 114 starts its return, rearward stroke
towards its rearward position. In an initial phase of the rearward stroke,
the piston member 114 moves rearwardly relative to the forward sealing
element 148 so that the one-way valve is moved to its open position for
the rearward stroke. The rearward stroke of the piston member 114 ends
with the piston member 114 being disposed in its rearward position,



| ocated in the forward bore section 112f of the main housing 112. The 46
val ve nmechani sm 189 conprises a cylindrical, elongate valve el enent 191
nmounted for axial nmovement in the forward bore section 112f. As shown in
Fi gures 34A and 34B, the valve el enent 4491 has a cylindrical forward

section 191a a,, coaxi r [ Clil 9 T . section
T91b has a1 onlEra BoR Tl 2Rk, R el B bsReet Y e Myt Bing 761
si zed to seal ¢theghiyerf $action 124 rsesthatcthed fdsoiaed swdt rean dasteg shamiber nai n

housi ng 112 forclosype 116Y £2Fin dPLUhAl0] B8leindoARYRaSLRle are

formed in the outer peripheral surface of the rear section 191b t0 extend
t hrough the feemgPH1$Srti on 191c and partially into the rear portion 191d.
Turni ng back to Figures 24B and 24C, the val ve nmechani sm 189 furt her

conprises a retur conpression spring 193 which extends rearwardly from

n [

the inner surfaWl thys baeppraciatedithasdn g initiabBRassrofithe fersrd 690kRCH an

annul ar 1 anggel@dtoat mehbef anvaihdhendbsafy themb&al2eglel sistoh9hemdkr t he val ve
el ement 191. il' returF sgrcijng %33 actz tq: bi a thc?. val e eLer@ng 191
rearwardly tottf JPOES [HWFtUSEEVENni ]i’erBQ'Yarao?efal B 48§ 148 E°
restricted bogre)dmetthoonddey ¥ave.seal i ng cl osure thereof. The val ve el enent
191 in this enbodinent is injection noulded fromlow density pol yet hyl ene

(LDPE), but other functionally equivalent plastics nmaterials could be used.
The return spfFhegeat Ihdnfeywars sfalingtelémentsal 3§, d98i iosthisaembodimenkEiagtir es 24B
and 24C al so sk h |1 ndr i it QRN i 6 S ap form
for fitting oﬁyl%ﬁgﬁ bﬁotuf%%ng%)@ 1'%’1. C‘;JI%hSIt&Li S eﬁgggﬁémﬁ_ﬁpﬁ'heb%gt %%Sgr portion
176 is i nj ectiungtionnlly kadivileamppstigprotsiaseoyiPpy usebwever, ot her plastics
materials could be used. Referring also to Figures 30A and 30B, the stopper
portion 176 has an outer annular skirt 176a, which surrounds the outer

peri pheral sufTaEEUEE cORPressinge g0l 6t int the Thod diseensiil 1078 prayided

conﬁegt7 g [ C<1':1_Ihl t6 Bias &n@%tbﬂmﬁn?@ému%@to &Kiréérﬁﬂa?@t!resﬂﬂﬂbybolﬁtiﬂﬁl?ﬁﬂah@e ?(7)23 tle
nec . e | nhe erl ra urtace o t he ut er nu I 1 [ als
o dod wi  reoCTe AP e 17 Do bR s hosa i et S AadoaB ! ke rooth the

flange 180 ofsgrimg i@ thlag be made from a metal or a plastics material.

As shown in Figures 29A and 28B, the main housing 112 is formed by a
tubular body 112a from which an annular flange 112b projects. The
tubular body 112a has an open-ended axial bore 112c into which an
annular shoulder 112d projects to create a restricted bore section 112e
relative to the forward and rear bore sections 112f, 112g disposed on
either side of the annular shoulder 1i2d. The rear bore section 112¢g
defines the dosing chamber 120. The forward section 112h of the tubular
body 112a is provided with a pair of circumferential beads 112i.

The main housing 112 in this embodiment is injection mouided from
polypropylene (PP), but other plastics materials could be used.

The biasing force of the return spring 118 acts to reset the piston member
114 in its rear position relative to the dosing chamber 120 defined in the
main housing 112 by acting on the main housing annular flange 112b to



47 neck 178 to give a snap-fit connection of the stopper portion 176 to the
bottle 170. The bead 176g may be conti nuous, or segnented to sinplify the
noul di ng of the stopper portion 176. The stopper portion 176 has a roof
176c at its forward end extending radiasly inwardly fromthe outer skirt

176a to the L\Ef}grtr@kh{agn :l%ﬁgn Tﬂez 'f&l\l% diz]kﬂor &s ]TE%QIVS%‘&%O%SS rll%er nal

cavity 176d I ch extends rearwardl e roof 176c.
The cavity 176@urres23B #nhafB.176f at its rear end from whi ch upst ands an
el ongate tubul ar projection 176g. The tubul ar projection 176g has an open
rear end 176h, a forward end wall 176i, an internal cavity 176j which

ext ends for waPal SPOMNOM FiesrenSRAr 8 398d theehrpls 16@ is siomarisedna aal | 176i

and a forwards@maﬂengwmakau &g hesf Ofméré?ape@QS walds upbiorm® HiviHE ah he
i nternal caviti e shown i n Fi gure 24B,

flow co n,
for exanple, Pﬂ'é“ |5|5'Ie sk [FbL65.L"“7?”F'n§é:P'E"§a n‘F t“ﬁ‘g L6 MHUEh o (e 176) of
t he tubul ar pbogu&tau'y ovalli gramtamal oylvdiiesledaentiert 16561 wiich he opepRy t ube

176 abutting vvaII f the ubuI 0 n 176g.

L Rew se. ¢ netirsal b8 1bsf 8 iam 245! MRkl BE hHAPTRABH A Bt ider Oy 1141
of the rear seta |camtralls$lalllm_:f tiplvenigh ptogectsréorberdiy fbns the foetvatchend amihar d end
wal | 1761 of the tubular projection 176g abuts the forward face 114n of the

i nt ernal caV|ty 114f. In this way, the bore network 114j in the piston
menber 114 is placed in flow conmunication with the fluid supply 170

through the sapplisikuBe ddgrurtdedsedulanis il ga Pnd F5hdrd SHRCWERD 1Nt he

internal cavit e piston nenb the internal cavity 114f
of the pi stonl%%l?rb@?ouilthe §e9ftm$gs%?“ﬂ9d}'l?a|]169y @fcopImgiiedterwith ithe beads

114v on its i mehalCichamBber sl alins uhit a6RAbd@mAt,C &kl BreOthidat efliock
circunferenti al L@%r?ds 176s I‘OVI ded on the outer circunferential surface of

t he tubul ar p?%q y SHaWG@ art gpertures 165e, but alternatively there may be
less or more in number than three apertures.

The inner circumferential side surface 165f of the internal chamber 165 is
provided with a pair of circumferential beads 165g. The outer
circumferential edge of the forward end wall 165b presents a resilient,
annular sealing lip 165h.

In this embodiment, the cap 165 is formed from LDPE, but again other
plastics materials could be used.

As shown in Figures 24B and 24C, for instance, the cap 165 is mounted
over the forward section 112h of the main housing 112 to enclose the
forward bore section 112f of the main housing 112. The cap 165 is
secured to the main housing 112 by the respective internal and external
beads 165g, 112i clipping or interfocking together such that they move in
unison.

As further shown in Figures 24B and 24C, a valve mechanism 189 is
located in the forward bore section 112f of the main housing 112. The



As further shown in Figure 24B, for exanple, the tubular body 112a of the

mai n housing 112 is also nmounted in the internal cavity 176d of the stopper

portion 176 for relative sliding notion therebetween. The rel ative sliding
noti on between the stopper portion 1764and the main housing 112 effects the

relative slidjnge %tcb%ﬂsrlﬁl LS n@ﬂ%g@ @ﬁﬁﬁrn@ﬁ”@l‘éﬁ?&é ﬁ)&%}%@nﬂ??i ng

chanber 120 because I's carr

proj ection 176‘@Ut‘)ﬁedtfﬁéa7$'ﬂbppé¢m9@r'ﬂltbﬁ farr@ird Ppee sastian itvef.sl i ding notion is
achi evabl e by having t he mai n housing 112 nove rearmardly and mai ntaining
the fluid sup R 170 stationary, or vice-versa, or havi ng the main
housi ng 112 afyeShewn i Eiggis34ranchade ‘t’"@v@"tﬁseiﬁfﬁ‘@nhhé]& has aé%‘f“ﬂq’fé:aéarre time.

It will be sei%rﬂwsfdowcﬁbgqma%aa f:&fx:aﬂxé‘rﬂmg%d rb&asec@oﬁq@mngrrfel i@rl71 is

i nterposed between thg ston_f |portl on 176 ‘%@ }he fluid SU;P 170 to
prevent | eaksSYHBPFELVIEER TofHard PRitigndiseinde? rigi®-¢qiveah egar Pises a
cylindrical casprd euzemwbeaslm@%ﬁm thia retriceathtsret deetibnnhubarnf bisslynald2a of the
mai n housi ng vvn in Fi ur es éSA a he carr'gi menber 195

0 Aiig suge t er I HEV %FBE('I-I VEs !l e
has an annul a "bsbrlﬂ/ VTSRS | §|8 PYERYPAPT P RRP Sy R tubul ar
body 112a of fdmmedan mhdnoutﬂrn:grmméraﬂ csudadd ofethenreansedtion w:bc@ d8e&nd

therebet ween £rr°r8l‘[?garlr: ﬂ‘%‘"ﬂ)ﬁmﬁ"ﬁ rh?gﬁf érti%ﬁﬂﬁﬂ%glgé’ir&?%g forl 19t dly

proj ecting, annu ange 19 ality of
outwardly projecting clips 195d dlsposed on tongues 195f defined by the

castel l ated py@hidepadk td Plgb@’s"%@ aﬁ&‘cb41-:9§ﬁe v%ﬁ/esrlﬂ@mdlé?n E'S@U!fu?th%f”B the

return spring 118 extends rearwardly fromthe rear face 1i2] of the main
housi ng annul €9MPIissgR retWwp, CAMEressE@NapRfincarl 93 pybish 1‘8‘?6% vesswardle carri er

nmenber 195 anfloimhgheBhér %\Qf’éi:'er& tﬂaéa’oﬁm}d%ﬁdowélh%%lbf 'tl@é caFBSlongmnul ar
flange 195b for carri eon. |Ln normal use fluid dlsgenser 110,

the carrier n@h3epul T@ggg%eailgl 3h the, forwged eﬂqé’é the "?arYesegf ohpatb 96the on 176,

both in the resite akshdritried. maeiretwnspaihgt1ss adtsiitd bitissipensdve didtheho be
di'scussed her %Pe}']:agr%\rrardlyhéo dls%gse the frusto-conical rear portion 191d in the

restricted bore section 112e for sealing closure thereof.

The valve element 191 in this embodiment is injection moulded from low
density polyethylene (LDPE), but other functionally equivalent plastics
materials could be used. The return spring 193 may be of metal or a
plastics material.

Figures 24B and 24C ailso show that the cylindrical stopper portion 176
has a cap form for fitting on the bottle neck 178. In this embodiment, the
stopper portion 176 is injection moulded from polypropylene (PP).
However, other plastics materials couid be used.

Referring also to Figures 30A and 30B, the stopper portion 176 has an
outer annular skirt 176a, which surrounds the outer peripheral surface of
the flange 180 of the bottle neck 178, and a concentrically arranged inner
annular skirt 176b, which plugs the bottle neck 178. The inner peripheral
surface of the outer annular skirt 176a is provided with circumferentially-
oriented bead 176g to engage underneath the flange 180 of the bottle



normal position for the carrier nmenber 195 is shown in Figures 24B (rest)
and 24C (fired). The carrier nenber 195 in this enbodinent is also

i njection nmoul ded from pol ypropyl ene (PP), but other plastics naterials my
be used. Referring back to Figures 30A4and 30B which show t he st opper
portion 176, . Se ! e

di anetrical | yh%Ckm%iéeépﬁh\i%ng%P%?‘Eé’@ﬁ%&%ggf%g%t@ge es 0 m%gﬁe

protrusi ons 1U@®|ealrﬂﬂaﬁ@ecb®qm26@znglavm gordinoaus,t dresagowitep tnsingplify 6e.  The
mai n pr otrummgjsmg @ﬁgaéf%h@g&@% br‘EloHslelstO act on the outer circunference
of the carrier 195 to alselt W th respect to the stopper
portion 176 as the carrier nmenber 195 is seated on the roof 176¢c. The m nor

protrusi ons 17Qp stddpet %&.&pwba{@na%w 4780\R St RHvaPd1@WB) exitendiRg annul ar
flange 195b of the carrier nber 195 to correctly orient the carrier

menber 195 onradifdlyy 'BWP@LV@E"’% GNe 1patet Hertcl {G5s toL gk inper 1Skt 1P nf ke T- shaped

tracks 116g i rmnéhesmzabeb 1&Aclbseshaardapirmdledatiey el7ed twhich | Bx@nds
nodi fi cati on, not sho

t here. ma e vid u t wo_m nagr, protrusions,
each form ng SorYichy M Wég‘[ BIPOEBRSt 7(5% 'Bnt@ed'f’ofﬁéé%;fhr‘? ‘i?r"gyrﬁg’ldorﬁ’as.aThe fluid
di spenser 110fledrsa760mrpritsasa@ ehdbfrbar wiidz lupstanger dn ohgate rtabiaidr ng t he
cap 165 m)untﬁrg)j ihr]%s orward section 112h of the main housing 112.

Fi gures 35A a B"sHOW t he nozzle insert 197 has a hol | ow body 197a which
at its forward end 197b has an end wall 197c through which is provided a

central apertyre(I8fgh F,Igh%rt ﬂqd%gﬁégl]g%rag;’g&re r%%r%ﬁ'f%%%”ﬂa‘n‘w 4 Sggtion 197e

whi ch ext ends rearward and about it
rear end, an Wal é|76b|<'=\nc'mﬁ"é?|e¢ﬂ\’ital17@édﬁ"<1*’9¢¥)tend$1é0m@afﬂvémn 1@97@@1 t he

nozzl e insert rkpeydLO6R ﬂo&herfawideéhdbwam wwraah'at Sor@hrdS aﬁ@&t
rearwardly extending | egs ere are four legs 1979 in t

enbodi ment . Thet hee@§wi’§'7§"da?”éﬂa3r7r6ar‘iﬁé’d?c@| theurfapeintavidasy L gl tlﬁ'é’J Bddy 197a
about a rear peerRbMEHTIAERohO t he body 197a. Each | eg 197g conprises an
outwardly extending foot 1971. 50 The nozzle insert body 197a further
conprises a second annul ar section 197] spaced rearwardly of the first
annul ar sectiAmsﬂ@ﬂ:enmﬁdulferbmvﬂai-ekamhle, trmgs,lpl:ﬂ)ﬁg.lhéemﬁdseﬁhmtbithst and

secon annu! st LORS F15n i Mt p- 0% LOACRRSh el 'Y
ci rcunf er encewsh théeubmyl yulio V26 almettlegttb@ﬂormartaentﬂ agindel pbthie thbulaeen t he
first and seCRAfedBiUl o, SGkbONS kI Lhud OBloctlf PAEOILAHATsect i on

197] presents a pair of di anetri’'ca wardl'y orien
resilient ton@\t@“ﬁall@my 111|4é0f biegess sgm Y2y @Ifté‘qﬁd%l%ténb@@mb@’nll‘héo ri bs 197.

On the forwvar gt age fQM&rH%nﬁ%%ﬁ%ﬁBﬂtrY@{db&a‘}?& é&%ﬁ ﬂ?%gpé&Mé ¢rd an

annular lip 197m about the central aperture forward end wall 197c
is further prrvaedfaget hlﬁbé’fttf]?e@teIQ@'nCQVl"Fé’r éi‘i‘frod@hthls way, the bore

network 114j in the piston member 114 is placed in flow communication
with the fluid supply 170 through the supply tube 172.

The tubular projection 176g is secured in the internal cavity 114f of the
piston member 114 by the internal cavity 114f of the piston member 114
presenting a plurality of circumferential beads 114v on its inner
circumferential surface to which clip or interlock circumferential beads
176s provided on the outer circumferential surface of the tubular
projection 176g.



The nozzle insert 197 in this enbodinment is injection noulded from

pol ypropyl ene (PP), but could be made from other plastics nmaterials, as

wi |l be appreciated by those skilled in the art. Figures 24B and 24C show
the nozzle insert 197 is arranged in the fluid di spenser 110 about the cap

165 that t fint 6 tral
aporture 107d " EERE Torhul e g {59k REMES Rod V4R gt cont e
Mor eover, themsantiongngi pl2 é5alsef n‘lohlétet*;’am 165 interrali ehivity| Y7k af ithgl vy _

engaged wi th Et*b%FéPB&fnoﬁ'f?%WEEF?élgﬁ\t/é eikd.ﬁélmo%ﬁ tﬂaréb'aavéénr %e%efaullf;” section

197e of the nozzle insert annular space between the nozzle insert
197 and t he caifingsogienihsbyesminerStORREr dostiRh 4 éfrend t%mﬂu"ehoqwm 112 will be

seen from Fi geffeds Iaé-rBatibatsiibing rﬁ@ﬁorl@:‘étW@erpr%VbQ% Metnlibeamwhw@rdl y
proj ecti ng, reci ated by additjonal

annul ar fl ange 165i . a
reference to g’f R%@ralr?@ %CQH?%‘:@@“O&S’REWQ%%& W"T'%d PALB®ted into
the nozzle i n&ﬂj’uﬂarlﬂ’?)]aﬂ:tlbm rwsgweﬁmblstop;ﬁd”@d‘rhamg%l%he pelsmé spdag the
resilient tongﬂﬁs 1971, of e%yngzzl e 'hnser.t 197.t0 E)% retain d in the
space bet ween 8nffra§P'e¥ﬂ@es c 8AYS HRGI PSR hd 95‘7%"3 TFFFaLEY t he
nozzl e i nsert add® maivzimte dhenfloi esuppht 1170 sﬁapiofm@ afr tvibe-veesa, ISby s t he

seal g Tenich 42 116 REALLI TRSOGK: A3 Lot 1080 tyc S8LIATk Y ount ed

on the sealing and dea e annul e hozzl e

i nsert 197. Th@Otbé%latﬁ’f@rﬂﬁtmtb@Emeen t he Iongltudl nal surfaces of the

seal ing nenber 154 and the sealing tip 160 is such that fluid cannot pass
t herebet ween. The seal ing nmenber 154 is made from natural rubber or a

t her nopl ast i clteVvillskoaesn {rPPEFiguRrI24Bt frsr dnaRiei thater eealiausingy7bds used
whi ch have a inf@PBseH bétvebRHE Ntbpier SRMibMA 78BIHREFhel Bdid tipblyS1 AT k&I nal

state.
prevent leaks therebetween.

The fluid dispenser 110 further comprises a cylindrical carrier member 195
which surrounds the tubular body 112a of the main housing 112. As
shown in Figures 33A and 33B, the carrier member 195 has an annular
body 195a which is spaced radially outwardly of the tubular body 112a of
the main housing 112 to define an annular space 187 therebetween (see
Figure 24A). The annular body 195a has an inwardly projecting, annular
flange 195b at its rear end 195c¢, and a plurality of outwardly projecting
clips 195d disposed on tongues 195f defined by the castellated profile at
its forward end 195e.

As shown in Figure 24B, the return spring 118 extends rearwardly from
the rear face 112j of the main housing annuiar flange 112b into the
annular space 187 between the carrier member 195 and the main housing
112 and onto the carrier member annular flange 195b for carriage
thereon,

In normal use of the fluid dispenser 110, the carder member 195 seats on
the roof 176c of the stopper portion 176, both in the rest and fired
positions of the fluid dispenser 110 to be discussed hereinafter, This



As illustrated by Figures 22 and 23, the nozzle 116 is slidably connected
to the stopper portion 176 through engagenent of a pair of rearwardly
directed runners 116a of the nozzle 116 in conplenentary tracks 176m on the
outer circunference of the stopper por#pon 176. The runners 1ll6a are

provi ded with d 116a in
the tracks 178%”2&3{ q,t%ggﬁ}%&[}ﬂgcwgﬁ%ﬁ&%gg“% ha&?m’ag r'tél'"tl o‘%nﬁgft\ieen t he
nozzl e 116 andnd BéCLfiegsder portion 176. As further illustrated in Figures
31A and 31B, the nozzle 116 has a nozzle section 116¢, sized and shaped for
insertion into a nostril of a human being, in which is forned the fluid
outl et 152, anBe SROIRTIECEPEL PN thi ‘?"@%‘Pd”@ﬁﬂt &% alsqeingrsignemaeldet on 116¢

from whi ch depentpdisropyienesp)l boeeothERplasaezmatsrRtd indy bklfeqdencl oses an
internal cavity 116e having a rear open end 116f. The inner surface of the

internal cavity 116e also has a pair of T-shaped tracks 116g on opposite
si des of the Rafefimplbacatd tFgltdSaonnaid8oB ongit tsdowadhesgsbpé}rp&ﬁomhl ch the

renber 195 o (R RUrPE SE08 Gk (6 BRbYYHE BRISP: BF PG gD

t her ebet ween. ojmsedvvain protreigiohs cditneandh denies cafansloarprs@osiven mspt he

T shaped 1 racksaddf dquShbiRAY ABBuC kN GolEnchi] Pled NGn00FEE [ nser!

197 to fix the n ern cavity of tahe nozzl e
116. These coPRMESIONASL 78ncarpasiaptaden yse i anhoosth2 xate. cifduenferssic iofnt i bs

197k of the n@?ezéa‘?nérnl%@ﬁ{beﬂ‘ggsEt‘Gtceﬁ@al%‘érl’c W&ﬁ rE&%EE@?H‘?e &tjag iGn | Nsert

197 to be inserted into the nozzle 116 and then e second annul ar section
197j conpresstf $6 thRaRArtitre Mesther 1194 IS psatpth onhEneTragfaiée- Thaokinol16g. The

nozzle i nsertprl)%sloﬁsth%b el ﬂt&ajamw@néﬁtam%r&%él EhotLehoWDr fO¥RE, the
first annul ar se gn 197$§f or n%ﬁ %ﬂrl ui d-ti ght_ seal agal nst 't he adj acent
t n

i nner surf ace®Y ?rh angs 3 ”eramﬁwberlh%‘? {9 eFeFdnorient§hel | eaki ng

out of the flwrde.dmpwagsrm b agbr76b4f. thaStHENdiws 198d Mildlieingg T- 2 SW r |
chanber 153 |%{_j \ﬁd in _the forward en 16i . of the n&zzle i nt ernal

cavity 116e. i 798 cHB9 1S P50 benﬁg?ggsbea%ﬁﬁcﬁ'lbfeglh%ﬁ'f"? ®ril®a? chanber
153a and a pl medificetjorof nbeeshairgnnbére 163b i ploviedesl ggst -tsypacrithoabout t he

e AR TORorkedAs, Rl RN TSNAL QSRR HOF] W oflekr il Lo O]

the central isanp exi he swirl
chanber 153 ti@fotfhléioﬂﬁ-ui d outlet 152. The feed channels 153b nmay have a
depth in the range of 100 to 250 mcrons, for instance in the range of 150
to 225 microns (inclusive). As will be under st ood from Fi gure 25, a gap
exi sts bet wee Hisididigpensere 1184dlsef comerisesalp Kepurderzie Sinserhdlhe

adj acent surfﬂﬁﬁa%nafngtﬁ% o qreaahoaﬁt@dt ¥n khESFoRlariNgetiBAZi £nlif R0 as to be
in flow communication with the fluid @gnsement chanber 146 via the

apertures 197HENPUSHY Lo SPEEhen ac"l"i‘e3 shanmEhaeorsls inged 197dhasie f orward
openi ng 197d tfllowhBodioz2V® vinigeat ithFbrward end 197b has an end wall 197c

through which is provided a central aperture 197d. The body 197a
comprises a first annular section 197e which extends rearwardly from the
forward end wall 197c and has, about it rear end, an outer circumferential
bead 197p. The rear end 197f of the nozzle insert body 197a is presented
by a plurality of spaced-apart, rearwardly extending legs 197g. There are
four legs 197g in this embodiment. The legs 197g are arranged
circumferentially on the body 197a about a rear opening 197h to the body
197a. Each leg 197g comprises an outwardly extending foot 197i.



However, as shown nost clearly in Figure 25, the forward face 154c of the
fl exi ble sealing nenber 154 is held by the nozzle insert 197 in sealing
engagenment wi'th the forward end wall 116i of the nozzle 116. This neans
that the sealing nenber 154 seals oversthe swirl chanber feed channels 153b

Sooy | nat any hdldbsal iedt bbdld 1P T A2RAEINR S LR atendr g Of the

seal i ng nenber nozz as to pass Into chanber
f eed channel sliésﬁpaceassemaaé@mf ‘the Hisstr @nnuiay %ﬁﬁtlpfﬂlg}g’i@@ndcﬁr@mt\mhibﬁ\ as the

mai n housi ng ﬂt‘ibzleb&?rl‘@@bcﬂe)behﬂl ’TI}Y@F&QZa?Hdeséc%ﬁd%%%l?%eEMsS?@é NGAip 160,

on the cap 165 fi xed on forward section 112h of the main housing 112,
pushes a cent % J9asd t‘Eﬂe':Pﬁre by of VRV @liFYa O SPBgRd- éiPa'?rhée%'@a‘FerQf defber 154

into the centwaichcmnbeposba?»an QhetMes\MrEumféa&ﬁﬁéebf R dogySeRid Bed Yy cl ose
t he passagewa o fluid can

et
enter or emtg’ft gfolnu? 8'3889?%?3’“%??“%?'7 fhe ﬁ"eqt§83I51eﬁ‘§i’¥\a%miﬁros‘?cé'loééses t he
central part »$74,ho7¢l astic sealing nenber 154, to be described in nore
detail hereinafter. In a nodification, the straight walls of the central
chanber 153a of the swirl chanber 153 may be chanfered to facilitate
pushi ng t he cE&m sedondannulel settiors 831ii prgsenésrbarairl Gfdiametrgally oppddeds i s shown

|n Figure 38, olvbi BReRBRTRARM: 2i{dAE A IR RADBYeS PHATSRG uaper 153d.

The nozzle 11 I'nj éction no f'rom polypropyl ene
(PP), but ot heetwgrashe obs dfiferial s could be used. To operate the fluid

di spenser 110, it is first necessary to prine the device to fill all the

fluid pathways between the fluid outlet 152 and the fluid supply 170. To

prime, the fl49ndhaifepeaddacah the fapardiend wall edetthpre I'fepﬁqyﬂ'ﬁgednﬁ'ﬂlner as

for later di spengarip @maéuo@mhe Aentpd G rtiufe by e$eZ3Rvérdadd 4B-C, this

is done by (i |iding the no 116 relalv owards the fluid supply
170, by acti ni)gf S? *?fonﬁ}"geé Yéth pertures { mg‘%ﬁbb‘?lﬂﬂ h170, while keeping

the other stati onary, or acting on both, to nove the fluid dispenser from
its rest posi ur e .24B) to its fire 0Siti Fi gures 22C
and 240) : "andrls pedr PSR T h 4 T g ety ) SVEE P A ad5 2 e 116
to its separ amtdwrpp\slene GSPIP)r, dluditdovld be make froo otheopEsyicd Aistedalsetsir n t he
fluid dispens 'JE?: i relative sliding novenment of
the nozzle 11 ‘gﬁ Fﬁ&'ﬂe h%%gah%%%rﬁhgge?ff ected by the runners 116a of
the nozzle 116 sliding in the tracks 176m of the stopper portion 176 fixed
In the neck 1rgy@t 24eeald Bu€ HRPINE ddQle indért 197 is arranged in the fluid

dispenser 110 about the cap 165 so that the sealing tip 160 of the cap
165 projects through the central aperture 197d in the forward end wall
197c of the nozzle insert 197. Moreover, the sealing lip 165h of the cap
165 is slidingly sealingly engaged with the inner circumferential surface of
the first annular section 197e of the nozzle insert 197.

The annular space between the nozzle insert 197 and the cap 165 defines
the fluid dispensement chamber 146.

It will be seen from Figures 36A-B that the cap 165 is provided with an
outwardly projecting, annular flange 165i. As will be appreciated by
additional reference to Figures 35A-B and Figure 24B, as the cap 165 is
inserted into the nozzle insert 197 during assembly, the flange 165i
pushes past the resilient tongues 1971 of the nozzle insert 197 to be



Figures 37A to 373 show the primng process, and the liquid flow during
primng, albeit for a fluid dispenser 310 which is a subtle nodification
(but functional equivalent) of the fluid dispenser 110 of Figures 22 to 36,
with |ike features being assigned |ikesreference nunbers. Wiile the fluid
di spenser 310,.9f: Ei i i i ail after
the descri ptii)érelgg_lcr)lgdI ?ﬁgﬁfﬁzébgﬂg%gﬁtsh\gr#ﬂgﬁd g%%ﬁpzazﬁg?kgteg@ aré a useful
reference to 194 diéheppede thesdri®gti on of priming of the fluid di spenser 110
whi ch now foll ows. Each conplete (reciprocal) cycle of the afore-nentioned
sl i ding rmverrent'étéa "punpi ng cycle") between the nozzle 116 and the fluid
supply 170 cr¥gyrigd onragseping %‘Pééglﬂféh‘i’ fAR ke pdergaingmmserter Ad%whi ch
grﬁms i qu: fj 'f'HieOB&faltlihg rﬁém';aér §s4pmelf yndﬂaBQ/,lsa?nlmgqsammk?ﬁ b%@ge %Ea{riﬁ;n&ﬂ;: ! iqui d
ills up a ui at hways fromt he u suppl y ot he ui
outl ot 5o 116are Seatelt IR 10 siehe sPE st R ouEle 15 supp! y
tube 172, i ntformbe beoreermnetenonditididal suffatée opttet saaling mkenbdrldsaaad t he rear
openi ng 114m . f..t forward o ings, 114q of the bore
nervork 114] e ubd%e b Py ahRol et Bt e 120 vin the
axi al grooves 114r in the outer periphery of the piston nenber 114 (see

Figures 37A tﬁéZ@ling%ﬁﬂ%béPiE& g ﬂ-fadgag?%ﬁ%ﬁgtlﬁ%l g’xﬂ;cgoeg%q 4 Ofer lr?gigrgti ligpl Z‘Sl?O

respectively carryin e i n housin _ i'ston me
descri bed abotlastorge HTPRL | itarther elpstie nogterials anay denesednwhich dfavehe nozzl e

116 and the fiydnorjuiiieyurhiHe GRARRSMERBEP 54 28 itg%PfBﬁlraf dibde to stroke in

correspondi ng reci procating fashion inside the dosing chanber 120 defi ned
by the main housing 112 fromthe rear (rest) position. As the piston nenber

114 returns fAOMubtratedobyRiglrd2o3? tah@ 3, @hé thozZ1€ 6N sliBSHAY BRSEEEPN, in the
ressure is created in the dosing

second half of each cycle, a negative

charmber 120 t'§ a??\tlof’ﬁ%' P‘?'ﬁ'ﬁl"dl%hmrﬂlé?ﬁ@&g@\%‘?rﬂ?@ﬁ of\® rRayv ef rearardly st on
menber 114 nodiested ainmirsllly6s eff ahe wozile 1itein csmpleshentnl ithrgrkel oment 148 to
open the one- escri r ei nabove t her ef or |l ows the

valve, . as h
liquid to 1 ool Tt \A%Fﬁ’ilc&?g‘i“ﬂg”S""?‘i’?egfefg’% %‘?%%sarp&%%ﬁéd%wrssi&% on 120a
t hr ough t he oare-mrayided|with psbearBiygextesdiBdRlips 138B)to Swer thecaldngrs as t he
annul ar fl an 1 f i . i . orward
end wal | 149 oﬁga ?‘#g%c%%%aﬂ@%éd@g?gg%&%ﬁ%gﬁ%ﬁﬂﬁ ﬁ’gagdérﬁig%&égﬁ%gthe
forward seal i PRYwWeRR fehnozekegl 16 prd thegstiogpercpartien iéér of the one-way valve is

able to flow around the flange 114i of the piston nenber 114 via the
wi ndows 149f in_the forward sealing el enent 148, over the tip part 114u of

t he piston neMbBither dluskatedindligeres R Af atdidiR therezadlediliodins1aoazag t he

fﬁr \An/gr d iggl | fR@ti6h B! sikd8 dndft endpea FoPrinBdrEos 8kl 8Mok&A2oPh HlMeartiosi ng
chamber " being, in which is formed the fluid cutlet 152, and shoulders 116d at the

rear end of the nozzie section 116c from which depend the runners 116a.

The nozzle section 116¢ encloses an internal cavity 116e having a rear
open end 116f. The inner surface of the internal cavity 116e also has a
pair of T-shaped tracks 116g on opposite sides of the internal cavity 116e
in the longitudinal section of which the clips 195d of the carrier member
195 are clipped to secure the carrier member 195 to the nozzle 116 and
to provide for sliding movement therebetween. Moreover, in each corner
of the crossbar section of the T-shaped tracks 116g is clipped one of the
feet 197i of the nozzle insert 197 to fix the nozzle insert 197 in the



After the dosing chanber 120 (including the forward section 120a) is filled
with liquid by priming the fluid dispenser with enough punping cycl es, each
cycle thereafter results in the sane anount (a netered volune) of the

i quid being punped forward fromthe deésing chanber 120 through the
restricted bo [ i | il, in
the forward S[n‘?%rﬁgﬂé\ﬂﬂ EJfl%ﬁestg(rjlgrr]e:r%t)%r q-jf?%éj?gnﬁcég’ﬁ%ra\l'f\éﬂjr {)gg‘gﬁ@n in the
dosi ng chanbefigexEg, 22Me. vaI ve mechanism 189 in the forward bore section
112f keeps the restricted bore section 112e shut until after the forward
sealing elenent 148 conmes into sealing engagenent with the inner surface of
the forward doR§ Aepiltand iibsr 1¥dcel B1e neBle NFAItsl9%s agermbrEnashle enable ng force

of the valve ¢t Hb#Ié MdeRI19D 301 B2 ﬂ%‘ért@&eih&pﬂf% mszﬂ@elﬂeyslﬁ@%érc the essure of
the Iiquid produc on the initi.al %F%%%Sghas of the forward stroke of

d
the piston medifaF f‘Tﬁ”lﬁF PB4 &0 &84 g FeftetrM < 128& 1T di ng into
seal i ng engagstapet tracksheidgor Wae chedoiel ingere NA@THRr theackdid tapB@a il eheeal i ngly

separate the for a rear 03| ng cha b. This
first phase nﬁ@zzlge%if%f Q’??rgﬂv‘?r F{Sﬂea”“b‘rté)es&cﬁ 2%93 gﬂigeﬂq"ggﬁgggul ts in
l'i quid being :pnﬂirpedinsemmantjdtgntfmmn sunface af ithg nobzetireernb? @atac k16t 0 t he

Forvar o seal i g ey enaiet Gkt b br iR icRRaFIE cnadbet 1562°° 56 once

the forward sealing elenment 148 is located in the forward d05| ng charrber

120a, the forxatrbwdps ﬁ@uf:é@ ew}?%mﬁedlééﬂe #ohﬂeaq}ormrdméwé

sealed. In the next (second) ase cont i nuous str e of the

pi st on menmber wal 4116 Hpf B]%P@??'%ﬂﬂ?é‘?allqwmynéi%%s@%e tswer! hghaheri E5%r essur e

of the I'iqui dedriprides éoééhﬁ*ad RSdrital CRambeF S26! hR| al%%a of fEBY €S
orward end wall 120c of the forward dosi ng chanber

relatively t rds the f

section 120a ﬂ\,\%élé'@ﬁtjé-@ pYYhich @re §AKIshaceR AhPdkFhe dedrab chamberdp3a fibusi ng
112. In otrrtr;erta\ngmtmléte!hﬁomsmwmbre@ mgrmé esmed ofshd b@%‘ﬂd!%ﬁ@ﬂhﬁ@r bssaveen t he
pi ston nmenber. 114 and the rward en 120c¢ t e 120
decreases. AgaihPAPATIEYS] c()«ff%&gc??fbecﬁﬂ%ﬁawr’ bf cl_'(r)? %F&FJILFFSDI’I ng
193 of the vadnuketrtééhaheﬁeadmnndsnﬁeb mdmeha\mcaeiaptmlg thgdamgd ofc1Q0 essur e
exerted by t li=gu t f al n 1 .of the valve
el enent 191. 2'58 'nﬂcr% a?%erlﬁsglgél&pgr?mh% ar{gn 01forwart§ 2%gk %?n? he pi ston
menber 114, th@lwﬁr\tﬁ)aul ic pressure of the liquid in the forward dosing
chanber section 120a is at a |level which is greater than the biasing force

in the return spring 193 of the val ve nechani sm 189, whereby the val ve
el ement 191 iAs Mk beanderstost fsernl ignye sty Ay AXistE batwepr the sideifaced bor e

section 112e {ydy mhfe@asmgon}%n?o%r454vﬁdvmesae§5ceht sJﬁﬁac%s'o‘ftﬁ@ﬁ;téﬁert of the

final (third) phase of the forward stroke of pi ston nenber 114 which
ends when t heqyi%¥tidfeREtBencidg 1iefomssta bein 3?‘V\/§Pﬂ‘”b‘6§?qti°6r¥“'t%§h%el imited
by abut ment ofuid h:ﬁsrfe!hsmédt enahﬁéh&m@fws haefacrremrrét seahidmg elecaBpd 148 with

the forward en 120c,. of t I n In this, f] I phase,
the metered %Uﬁﬁn e Shaling Eﬂﬁ“'g’ %85@56%3 ét?g?ﬁ”i“ﬁe 7«'-Ejsf’ht ed bore
section 112e,ndxeierigsecbn92yed al ong the grooves 191e in the val ve menber 191
into the forward bore section 112f of the main housing 112, before the

val ve nechanism 189 is re-closed by the return spring 193 returning the

val ve nenber H®deventas shemin mgsetigaieimerigurier2 3, e farward ticed Sdomé tisect | on

112e (see Fi 4613 %Ehiing member 154 is held by the nozzle insert 197 in sealing
engagement with the forward end wall 116i of the nozzle 116. This means
that the sealing member 154 seals over the swirl chamber feed channels
153b and that any liquid travelling up the gap between the side face 154d
of the sealing member 154 and the nozzle 116 has to pass into the swirl
chamber feed channels 153b.



57 The second and third phases can collectively be considered as a

"di spensing phase". In an initial (first) phase of the return, rearward
stroke of the piston nenber 114 in the dosi ng chanber 120, the piston
menber 114 not only noves rearwardly wsgh respect to the dosing chanber
120, but also to the forward sealing elenent 148 so as to open the one-way
val ve, as di scussed herei nabove. Mbreover, a negative pressure (or vacuum
i s generated MPreqyerh&midplte $wingg 1i8rarse tonbiaketheomain chasisiangl2hanber

section 120a kdtwhFdNitin @fie hB@zlé @%Wéﬂéwy Eﬂévséhmngltfpt QGb”@rFH’f‘ef 465 Thi s
negative pres\%{é‘ﬁ draws_nore out of the fluid sup E% 1 0 and t hr ough
4

t he open one- WA the foryvard ﬁ%cclpﬁr Whtt ofi $8¢ paienberstrg 42t PUFNeE2®a unti |
a 28 forward seaitidlpaet emd _tfoM&dchang@nga@esmd@mm enéabyal sh ﬁﬂ&'tgg chc%gber
a to enter the rear dos er gure e
provi si on of F?‘fgr%n%‘-a\wr ecﬁwgf)é:ﬁ %ﬁr []1%3 Yonf'?eﬁ%?ﬂ YpRQs% tB? t he
return strokepassageisay h63c n:@ame fnidodutteny SRy dinathlis wal pek fiuri Earoemtepf the
pi ston nenber vent ibit. .the return
stroke. In aoﬁ‘l% %‘5%% g@&%ﬁg#&pg i;gjp'ﬁt‘ al%géa? §n‘v9a?§0 ES?(eé; the ?Eﬁ‘éraé)l ston
mermber 114, t hertpifsthenclastiheealihg4mambes 15A0h0 de descaibeddh aberepdesal i on, at
whi ch the for}q@,r%a?t% |ing el ement 148 has just been disposed in the rear

dosi ng chanber section 120b, to its rearward position. In this final phase,
the liquid is able to be drawn fromthe rear dosing chanber section 120b

directly intort hemb@iruaich, C%Hé's&%udﬂﬂav{r’fé?ﬁrofsﬁ%téé?:'ﬂrai%ﬁé‘m%ro%ga Rgnout si de of

the forward sealing elenent 148, 1 n addition to via the open one-way val ve.
At the end of SW'ﬁeCha&tl?fH'53rr@§Y ha rhesfarew & f‘%‘]ﬂ@“@d&Sh@gcq'i‘arﬁﬁé?faEW| s

r efilled w thof thewedlingl RRMiLRIrUSA théfeits. MRS & RUswREN 'F?fugé B@dwttﬁttﬁ@ t 2?2
ore section e

"filling phas 58 di scha edthro h the restricte
while the rea?v%?fﬁr%?%%é Pr@gﬁﬁefjsby'?‘?%ﬁﬂ‘f%'élﬂmpr%’i %?36{1 vol une of |iquid being
drawn fromthe fluid supply 170 to refill the forward section 120a of the
dosi ng chanbe 2 r pri u bsequent es conti nue
until the ||qﬂ|‘% 8°?Z|Pu e Bl LRE'T el é'gferf' fH%nf'}Jﬁ%"’c%orsT'?qH@g‘é‘ii 0F 120 to
the fluid outID@VDrDESZleOséEP)FlbgtmmeBEIb)sucs materiads ceadhbed uséde | i qui d passing
through the restricted bore section 112e flows through the forward bore

section 112f of the main housing 112, into the fluid di spensenent chanber
146 vi a the apepperakstheghud dispenserfidOwris fizst dedgdspryl BERYime thérdedep 165

mounted over {hey farnrmrﬁh.eqsﬂat%awsemem m“ﬁbtﬂ??]t}tﬂe% %ﬁ'ﬁn& REQ g 0 the

space around the sealin dﬁ‘; passin rou e apertures 197n
in the nozzl eSYARYel{0-1d7 @r'rf‘ffeﬁ"ei fr'l@ij ReReemd Seoﬁqétqddneﬁi@%\séhft he cap

165. same manner as for later dispensing operations. As shown in Figures 22B-
C and 24B-C, this is done by (i) sliding the nozzle 116 relatively towards
the fluid supply 170, by acting on the nozzle 116, or the fluid supply 170,
while keeping the other stationary, or acting on both, to move the fluid
dispenser from its rest position (Figures 22B and 24B) to its fired position
(Figures 22C and 24C); and (ii) allowing the return spring 118 to return
the nozzle 116 to its separated position relative to the fluid supply 170 to
return the fluid dispenser 110 to its rest position. The relative sliding
movement of the nozzie 116 and the fluid supply 170 is effected by the
runners 116a of the nozzle 116 sliding in the tracks 176m of the stopper
portion 176 fixed in the neck 178 of the fluid supply 170.



Wien liquid fills the fluid pathway fromthe fluid supply 170 to the fluid
outlet 152, the forward stroke of the piston nenber 114 relative to the
dosi ng chanber 120 in the next punping cycle results in another netered
vol une of |iquid being punped through the restricted bore section 112e

t hereby press r i.ct ed bore
section 112e. H@Hﬁsn&igﬁ&lﬂegﬁ&r’]ﬂttﬁg%ﬂﬁga d%&éngﬁé’%ﬁ I'éﬁﬁr@&f%ﬂ@é results
in rearward sPhiaingg alhﬂtefﬁéﬁtﬂlmf dlﬁh@s@aﬁlﬂﬁﬂ’"(faﬁca sutslenmpdifipation (hyt 112) in
the nozzle 'nﬁﬁr:é.oﬁla%qa%rem)t om«a Al largaeﬁggrcﬂooéf #.B&e&%‘ﬂo”%é%*tﬁg 118
wher eby the seal |nEg sealingly slides rearward e sealing
nenber  154. featyrRst be'ﬂﬂea@%’r@ﬁl the ye@rertqqen%r@aﬁrSng W’é'r'ﬂ:)éhe faud f | at't ens

the central pé’il’sbeﬁ%ferBhTQ of FlglreSI37 66 3P A% Ve difRisSRAIN MerdBeRRAEP4 back to
the central chanber 153a and_passageway 153c of

its original taéeto %BP 9 Y
the swirl chaefestartioneghtefiid @ispensereila FIYreHP (Ao 377 e UsefM d i s
punped t hr ougtefédeacd taititk oetalied dé&ipviba df peinsing of tied foldedispdmdef 010
atom sati on thgrgof t'_o neke space for the nmetered vol une punped through the
restricted boM8 L0 M3 2e in that forward stroke (see Figure 373). 59
entering the sealing nmenber cavity 154e (Figure 25) in which the sealing
tip 160 is di S orward
face 154c of ?%91 Cgog%‘ﬁ @Séb%gaﬁ%gﬁg%?%ﬁe gggaﬁi& '0% BﬁH' thOH%F'%QE ate when
rel eased by t(%“@lerapinggcytdqo) edveerhéhe elozlﬁ ¥idr @ed dhetﬂmad rsemniynlEQ)ri ng 118
moves the mai gehus] Aot .:{pﬁgﬁré P démg)crra%erslza%mm ) drdviSha LﬁyS' tion in

the nozzle insert 197 onc return orce Is greater than t draulic
pressure in tHamrihgifgidsunnind éentthe istple tuba s’ é"‘é"n’éﬁu'q fils geallithey tip 160

defl ects the ggaljabonvdRhsh tﬂéﬂurdosrﬁabﬁ,)ﬁm&echbhm.dbw& opt et 152, The
seal ing menber 154 thus protects the l'iquid inside the fluid dispenser 110

from contam nation by contam nants outside of the device 110 entering
tErolylgh_ éhg_ fimhcbretﬁﬂ%t théalqaﬁddrlbwgrrbmalﬁﬁmﬁwrdwﬁ lﬂl&k@lhﬁ;?s?rtﬁb@gﬂzi e. when
t he ui is S e roke of t sanme punpi ng
Cycl e dr aws. 2050 R barstaers e g PistmEmERE T4 R e sPh Sasid y 170 <
fill the dosi htgrotthateef, @Ri0outrafetly foavart rwenmgs 1paqpf thebere fdtevodievi ce i s
now fully pri e r uI const ant
?F%fmﬁcﬂth ?e%'r‘ %Eigal ‘iiﬁﬂ; %f th& d?ﬁ %ncthﬁ :Lr2 \Sattﬁ%

met ered vol une 2 until
the fluid supgtopvasyd1s !ex%&ugu@d pertphwrv Iofb?éeaplptomnmrt htd (e fluid

di spenser 110ggonkiGAr@td is such that there will be no drain-back of the
| i qui d pendi nglﬁ?n t he pat@bet ween the dosing chanber 120 and the fluid
outlet 152 as the restricted bore section 112e is seal ed shut by the valve

mechani sm 189aexc gBéuid %ftﬂﬂ% ﬂbzszr@qqlsngn@rméeﬂ&r& Slspy MRk pekiig.  Thus,
the need to re-prine the device is_avoid or substantially allevlated.

Mor eover, theCATYNg &g main RAgERe Al 2 Wr%d”'ﬁ?”t’ﬂ%mg%raﬁ‘hga%%@ecﬁ4 and

the seal i ng tambvbﬁ@acralﬂ@bm’eealvarhréeomﬁm@rﬁmerﬁ&ntpéf&%emozar@bimbnew r being
dravvnintoth htheflurdotlet 152 by the

di s e r 110 t
negative pres (dg nfa%‘creéalt 50! Fﬁﬂt OPhEIRE NG LA ERBETORE2 i n t he

filling phasecorrespondlng recrprocatmg fashion inside the dosing chamber 120
defined by the main housing 112 from the rear (rest) position.

As the piston member 114 returns from its forward position to its resting,
rear position, in the second half of each cycle, a negative pressure is
created in the dosing chamber 120 to draw the liquid further forwardly.
Moreover, the piston member 114 moves rearwardly relative to the
forward sealing element 148 to open the one-way valve, as described
hereinabove, and therefore allows the liquid to flow forwardly into the



60 It is also notable that during primng of the fluid dispenser 110, air
(and any other gas) in the headspace above the liquid is punped out of the
fluid outlet 152 by the sane mechani sm as descri bed above for the |iquid.
Fi gures 22A and 24A show the fluid dispenser 110 in an open (fully

ext ended) posktd e 0z.zl: ( I ( nts) is
spaced farther&wghmdpﬁgéb%%at eeplgfé{'?%n]lclf% f‘tg{?glfqﬁagmég%%ggv or\{glggg(%gghan in
the rest posi FiggressidiP 3FHXi gures 226 and 24B. More particularly, in the
rest position, the carrier nenber 195 rests on, or in close proximty to,
the roof 176c _of the stopper portion 176, whereas in the open position the
carrier menbePPeYECHY AFadhey Fwhart Aangs obifkrofpshe i Ristop oBTeMbEsc 114 n t he

open posi ti ondiskhgadeki iBsm lthebropRardnend Wilel fodl dbenokehth HGH2ZdRtidd6 are at
t he forvvardrmiéggﬁfltl on Wléh_ respe o the tracks 176m on the stopper
0

ct | n
portion 176, N Bae Bitg dr Ene Jokward, sealigg slapeniolds, itaq layd tedhe rast, the
clips 116b ar eespsford sreawannadlve ifabideo fFlemw\arodie She [fedigki D3 oigh@l SO shown
in Figure 24B.. The ity far the nozz| 16 .and bottle 170 to be further
separ at ed froﬁ%sg%em%gj'rbﬁﬁlﬁﬁe‘g? R oY g‘}%\/l‘&g‘s’qﬁ"&rﬂé{ef“&w SIF"IEWE f1 uid
di spenser agailf48t owmrchiediye part 11 efl thet piston medibeppad amd shrbfigh shan i npact.
There now fol fous LPti an f rgg;' I r.and t hat
coul d be used#l n I’Ecﬂgalf%lr E%foﬁi g%%ng§%ﬁ§{ , \ll/-\ne(t%ﬁaﬁ‘@kg%%eeﬁér%r%c%ggagh%raI S
bei ng used t ofarwardcgaction [1RBa phthesdeaig champkere?0wi t h t he seal i ng arrangenent
in Figures 22 to 36. In Figure 39 there is shown a first alternative tip
seal arrangenent that could be used in the fluid dispenser 110. In Figure

39, the seal i fiiet s 509 dwnbesdR0{ipdustintiheinvargrsecion 4299)dp died shape
conpar ed to t{gthrligua Bl esMaingStHennbib egibpdHsar diGPensRh &lmﬁmb &dyres 22 to
36, but function |n|tt}€e sa}trre way as their count erzarts. The cap. 160 and
seal i ng menbefATEHCIGE AT HESYLHE et AT REOYE (R SUSPERGIVAIYMme) BE f1 ui d
di spenser 110ttef liduigweesy p@mbed I6-ward Frarh ttRe NRisingechdnitterceg® dfbligh seal i ng
menber 154" apd nozzle insert 197' are of different shape to their
counterparts & rteﬁ%ickef%t?ocfe&?gtﬂ)oéhije%e 'fit@edrf’a'f’—'ihﬁﬂf'ag 152. to 36, but again
function in the same way, and are nmade fromthe sane naterials, as those
counterparts. H—?ﬁﬁe qn this i (i | _arr ment, the
return spri ngI 1 i%esta_elgni{]hgewec?\éﬁ§@59ﬁ?§ (()*g %té’r@ﬁﬁﬁei{lﬁe'{ ﬁggﬁt&'zt?e i nsert
197" to cont r BIrwaigepgsitdin inoheofosirgecheeabiarn@0; ithe Y89 medhanisue 189 in he
seal i ng membefhel@fvard! Se6 SRUI P AGUEBI HhdFeckidbl BarIER "shif om
excessive force bei nrg appli eI to It be t he seﬁ?#ng EI p %Bﬂé& shif
~until after the forward sealing element 148 comes into sealing

engagement with the inner surface of the forward dosing chamber section

120a. This is because the biasing force of the valve return spring 193 is

not overcome by the hydraulic pressure of the liquid produced on the

initial (first) phase of the forward stroke of the piston member 114 prior

to the forward sealing element 148 sliding into sealing engagement in the

forward dosing chamber section 120a to sealingly separate the forward

and rear dosing chamber sections 120a, 120b.

This first phase may be referred to as the “bleed phase” because it results
in liquid being pumped rearwardly from the dosing chamber 120 back into
the fluid supply 170 (i.e. bled) until the piston member 114 locates the
forward sealing element 148 in the forward dosing chamber 120a.



In Figure 42 there is showm a different type of sealing arrangenent for the
fluid dispenser 110, with Figures 43 to 46 show ng the conponents for this
sealing arrangenent. In place of the elastic sealing nmenber 154 'there is
provi ded an annul ar backi ng plate 254 @Figures 44A-B), nmade froma plastics

mat eri al . S:d [H L ed from
pol ypr opyl eneb?lﬁ tﬁg?ﬁmﬁ:g\ﬁglr"g&%ace 54c¢ g%ﬂ}cﬁtédbgcﬂ-ie I%ﬂN?ate %Eg Is held
by a nodifi eddPﬁiE rel?0x dihe fRoVardriefing shampeB) 20 éfé-‘hlth%@qwﬁg‘e{b'éhent Wi th
the forward epgk allsedtfi of the nozzle 116 so as to seal over the swrl

chanber feed chanhel's 153b whereby any liquid travelling up the gap between
the side face 254d of the backing plate 254 and the nozzle 116 has to pass

i42,tA OB§ he sw r%n g@ﬂ@sr(sé@ﬁ\d)@haémeﬁ ﬂ][el&%ginu&?ﬁﬁ*vhﬂgstﬁé% Me(dﬁft@hlres y

- i's seated ,on e I’IOZZ I nNser SO a seal | g sectl on

335a bf the. SEEMIR T tHRBRKTLIIGES 1 BEGRS e WBAYR HEPe oA | ot he

backi ng pl at ettitb4igaiddin nhe fohearcenbsial cmaa:mﬂsmr sddtisa P04 h&s stwiridvee hanber

153 to sealin Ja 1 th p|n
oSS BRERRC TR I 8 e Uane 88 SHE bl

functions sim ng rre %ﬂ Fi gure
42, the seal i pigprpber 2&5iohat2Cen pesseatage iy hheaanmrlm ﬂﬁmbdenrf 11abe?f|thg profile

whi ch i's hel AP ghEnk 122 NP UGHe BRI ORR, hilud e GApaLacnl el | 200D

of a nodified cap Figures i n 255 noves
in uni son wi t fistdnee RgtWeerbihs ﬁ'gtoﬁlweﬁ@eﬁmléfﬁﬂdh@ec@ﬂ”@@?ﬂdsWﬁi' %@QC

of the dosing chamber 120 decreases. Again, this is because the biasing
force of the return spring 193 of the valve mechanism 189 resists the
increasing hydraulic pressure exerted by the liquid on the frusto-conical
rear portion 191d of the valve element 191.

However, at a certain point in the forward stoke of the piston member
114, the hydraulic pressure of the liquid in the forward dosing chamber
section 120a is at a level which is greater than the biasing force in the
return spring 193 of the valve mechanism 189, whereby the valve
element 191 is forced out of sealing engagement with the restricted bore
section 112e (which functions as a “valve seat”). This is the start of the
final (third)} phase of the forward stroke of the piston member 114 which
ends when the piston member 114 reaches its forward position, as
delimited by abutment of the forward end 148c¢ of the forward sealing
element 148 with the forward end wall 120c of the dosing chamber 120.
In this final phase, the metered volume of the liquid is dispensed through
the restricted bore section 112e, being conveyed along the grooves 191e
in the valve member 191 into the forward bore section 112f of the main
housing 112, before the valve mechanism 189 is re-closed by the return
spring 193 returning the valve member 191 Into sealing engagement in
the restricted bore section 112e (see Figure 37H).

The valve mechanism 189 only opens in this final (third) phase, remaining
closed at all other times.



It will therefore be appreciated that the return spring 118 acts on the
mai N housing 112 to bias the sealing pin 255 into sealing engagenent over
the swirl chanber passageway 153c. Mreover, during the di spensing phase of
the forward stroke of the piston nenbes? 114 in the dosing chanber 120, the
hydraulic pressure produced in the fluid dispensement chanber 146 results
in the cap 265 noving rearwardly against the return spring force, and in do
doi ng noves tHE s®aPRthgans nthinds Phaggsweed| golastivelyt deopensidared saf réd chanber
passageway 15%fsdefting@haase of the netered volume of liquid. It will be
observed that the sealing pin 255 is provided with forward and rear annul ar
fl anges 255c, 255d. The rear flange 255d delimts the insertion of the

sealing pin 265 ah rvhial Rergpphbke (blﬂgiheh@t@m%léarwa'l:hestf-@{evvar ﬁné' pailge 255C
seal s agai nst_t furt her be

h de of t backj te 254,
obser ved thatmfaﬂ%e{r_/ziﬂléﬁ eﬁﬂ@%ﬁfﬂ i[ﬁ“%? Hbg ?R}gtoﬂé‘&?fﬁlﬁ? ﬁﬁ%@ W t he main
housi ng 112 i wopeondateardiy witharspeebtetheadednd emghbert R0abodazddatee t he
I | j 5 d t
moul ded Trom PR Fensr P et IrE % (it Sosf BRI TRENR! CYP L §8¢ hyl ene
(HDPE), but ofiseussédimerdinaiavey dtpueanerent nedadisei pressme gior alasugodlisl be used.
The nodi fied r&8a |ﬁgﬁ?§'ré %]a%g b Ilo?mgaﬁﬁrtﬁe F3 vl %oﬁﬁgetlhgﬁwg)@}t he same

material s are descri be e corr spon parts int di spenser
110 of Fi gur e¥ction 1g0gdn frpﬁé%'@ﬁreae*uamiﬂmfé/mm@@mn remhesyi 14} sthifave a

castel | ated fiuqumid SRl dradl7fordSiguld blle Jetiper abil! ssphAtie8 ReFz! e
inserts 197; 7'; 1971 . Referring nowto the fluid dispenser 310 shown in

Fi gures 37A JreHeh thereRenoere-paY va es'ﬁ?%”\ﬁa@‘?r‘ﬁ%rdt‘l’fés"’fg thamkgresssterr 110 of
Fi gures 22 t olfif uiillaheaahialg delafngd efemdataldsnd@isémydees rmd thd Bsrwardl seal i ng
element 328 dosing chamber 120a to enter the rear dosing chamber section 120b (see

Figure 37I). The provision of the one-way valve which opens in the initial

phase of the return stroke avoids the creation of any hydraulic lock in

front of the piston member 114 which could otherwise prevent or inhibit

the return stroke,

In a final (second) phase of the rearward stroke of the piston member
114, the piston member 114 moves from an intermediate position, at
which the forward sealing element 148 has just been disposed in the rear
dosing chamber section 120b, to its rearward position. In this final phase,
the liquid is able to be drawn from the rear dosing chamber section 120b
directly into the forward dosing chamber section 120a around the outside
of the forward sealing element 148, in addition to via the open one-way

valve.

At the end of the return, rearward stroke, the dosing chamber 120 is
refilled with liquid. The return stroke may thus be referred to as the
*filling phase”,

In each subsequent cycle of movement of the piston member 114, the
forward stroke results in another metered volume of the liquid being



63 and stopper portion 376 are of a slightly different structure to the
correspondi ng conponents in the fluid dispenser 110. Mst notably, however,
is the absence of a carrier nmenber for the return spring 318.in the fluid
di spenser 310. It will be seen froanigure 37A that an annul ar retaining

wal | 376t projects twardly fromt 3 f S ortion 376.
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appreci ated thR- the fluid di spenser 310 does not have an open position,
like the fluid dispenser 110, for inproving protection against damage if
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confi gur at i onthgesemding membat |15ﬁsby Passintdiiodsh dhe rapgticees L Hzn m@éble for the

di spenser 10 h&REinBEk 199 kiR ihdife BRXboARADES £ Aaesg&h&*&sa 188l y effectively
being required for the very first usage of the di spenser so as to

fill the dosing chanmber 20; 120; etc, but not after the first usage). The
fluid di spenSWheﬁfnqhmemwwnu.@rpamwamrdm;Qﬁle m.ddswqeoetolﬂhatmﬁld

medi canent for Iatlon ar th g ﬁat ment of rate or severe acute
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admi ni slt ered g«:dumg dmaﬁmérgmzm ga ﬁlgefnmd puurﬂ:iintg:c eyclof resbies piap bﬁdﬁ’ﬂherdt heI I
partlcu ar nedl nt_.use 1 reguenc |str ana w
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conbi nati ons sﬁctlnedild'anmmeﬂzyapmsmrmlrcgye”ah tlmedctlwdmgf dw@treamrpﬁmbmt of the
conbinal i on whdsdridi0y 9EPEBLuGP 198" SB) Ll L oh BRCR,ACHRANRIIahen used

al one. Appropriate ne |canen t he for at'lon may be ced from
for exanpl e, elremhigprsi4fsresaity.in reanisird slidion hpdyementpbf ﬂ@ capr 6% dandhe,

fentanyl or mBinhbRGioanel B REAPADRLL ARSr aaifll hLaaeRh raRLon! | er di cs.

e.g. crom)gle/cate (eg sodi um sal fen or nedocrom | (eg as
the sodi um safh®) re@ﬁ"ﬂl?ﬂﬁfn@ctlllﬁeyhérq‘?y t%ﬁ?&l'%dﬁ?l@ sgalinady | 9idas,

streptonycin, reavBRION HTLREE Sealingt mambel 11B8S Asnd r@Rit and @lal%ﬂmty of the

anti hi st am nes, e thaP%/rlIene anti-inflanmatories a.
sealing member 154 flattens the central part of the forward face 154c of
the sealing member 154 back to its original state to open the central
chamber 153a and passageway 153c of the swirl chamber 153.
Consequently, a metered volume of the liquid is pumped through the fluid
outltet 152 via the swirl chamber 153 for atomisation thereof to make
space for the metered volume pumped through the restricted bore section

112e in that forward stroke (see Figure 371).

The seal between the opposing longitudinal sides of the sealing tip 160
and the sealing member 154 prevents liquid under the hydraulic pressure



becl onet hasone (eg as the di propionate ester), fluticasone (eg as the
propi onate ester), flunisolide, budesonide, rofleponide, nonetasone (eg as
the furoate ester), ciclesonide, triantinolone (eg as the acetonide),
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The rearward stroke of the same pumping cycle draws anather metered
valume of liquid from the liquid supply 170 to fill the dosing chamber 120,
ready for the next pump cycle.

The device is now fully primed, and each pump cycle thereafter results in
a constant metered volume of the liquid being pumped from the fluid
outlet 152 until the fluid supply 170 is exhausted.

It will be appreciated that the fluid dispenser 110 configuration is such
that there will be no drain-back of the liquid pending in the path between
the dosing chamber 120 and the fluid outlet 152 as the restricted bore
section 112e is sealed shut by the valve mechanism 189 except in the
dispensing phase of the forward stroke. Thus, the need to re-prime the
device is avoided or substantially alleviated. Moreover, the tip seal
arrangement, formed by the sealing member 154 and the sealing tip 160,
and the valve mechanism 189 prevent ambient air being drawn into the
fiuid dispenser 110 through the fiuid outlet 152 by the negative pressure
(e.g. vacuum) created in the dosing chamber 120 in the filling phase.



oxi tropium hornones, e.g., cortisone, hydrocortisone or prednisol one;

xant hi nes, e.g., am nophylline, choline theophyllinate, |ysine

t heophyl | i nate or theophylline; therapeutic proteins and peptides, e.g.,
insulin or glucagons. It will be cleareéto a person skilled in the art that,
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could be used in the fluid dispenser 110 W|th like reference numerals

being used to indicate like parts and features with the sealing
arrangement in Figures 22 to 36.

in Figure 39 there is shown a first alternative tip seal arrangement that
could be used in the fluid dispenser 110. In Figure 39, the sealing tip 160’
and sealing member 154’ are of different shape compared to their
counterparts in the fluid dispenser 110 of Figures 22 to 36, but function in
the same way as their counterparts. The cap 160 and sealing member
154" are of the same materials as described for the fluid dispenser 110 of
Figures 22 to 36.

In Figures 40 and 41A-B there is shown a second alternative tip seal
arrangement that could be used in the fluid dispenser 110. In this



yOphenyl i carbonyl).-D-prolinam de; and the conpound disclosed in

I nternational patent application No. PCT/EP2007/053773, filed 18th Apri
2007, in Exanple 24,  and in particular the formwhich is 24C therein. The
fluid dispenser herein is suitable foredi spensing fluid nedi canent

formul ati ons 66 bl {HRALIETbs ledulifd AR YaRTdUOToaL SEel e sggnc i ons

of the nasal assages suc seéasona erennial rhinitis
as well as ot h@r of gifgrentrahapentattbeiy C@blﬁmmﬂrtm'm ﬁl@cﬁuidsﬁmhmlltE@D and

dermatitis. Argitdsad) & 96SbitbdafPhiiBui thdCark@bual NEndaHd ke [Rm Nhal €

sl owy through the nose subsequent to the nasal cavity being cl eared.
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other is manugid Mp %@Qﬂlire&ﬁ:ﬁ%enfhth‘é Mmeﬁm@ wbﬂsédﬂ% & iepemed for the
ot her nostril. %R cally, one | nhal ati ons nostri.l mould be

or h
admi ni ot er ed BRI AN BeGRBEBAREE 157t B HIEL Che RANIEnEhiESFA dleal | y
once daily. Egphiaidseslativaer t@)tamﬁeetmgr&yerdaén \164"5ﬂhelfelgﬁ pbétbdtingl @99, 2004
or 250tig of ctlve n_g)lg e is either known or

readily ascer ﬂ'*Habﬁ"& i fr%rf?l ?¥(%r588ﬁsffe’FF§O§$ﬁg HAled d8g% We(rgg‘? n of

terns such asséaibguip'160"a pprOX| matel y", "substantially” and the like in
relation to a paraneter or property |s meant to include the exact paraneter
or property as well as immterial deviations therefrom The enbodi nents of
the present iHvEgtfeoR? theseid downabdiferentdypeobsaling [areegement for the

Modi fi cati ons h I on as
defined in th2“'§|ﬂ?ﬁﬁsgﬁg@?hg&hﬂﬁmgr@}e\g%m‘?ﬁtg %no\?\gﬁ ?gﬁ ngg %{Eﬁ%l\/g
fluid di spensBls sxslipgiasiarge®etfosi ng chanber, a pi ston nenber,

In place of the elastic sealing member 154 there is provided an annular
backing plate 254 (Figures 44A-B), made from a plastics material. In this
embodiment, the backing plate is injection mouided from polypropylene
(PP). The forward face 254c¢ of the backing plate 254 is held by a
modified nozzle insert 297 (Figures 45A-B) in sealing engagement with
the forward end wall 1161 of the nozzle 116 so as to seal over the swirl
chamber feed channels 153b whereby any liquid travelling up the gap
between the side face 254d of the backing plate 254 and the nozzle 116
has to pass into the swirl chamber feed channels 153b,

A sealing pin 255 (Figures 43A-B) is seated on the nozzle insert 297 so
that a forward sealing section 255a of the sealing pin 255 protrudes
through the through-hole 254n in the backing plate 254 and into the
central chamber 153a of the swirl chamber 153 to sealing close the
passageway 153c. Thus, the sealing pin 255 functions similarly to the
elastic sealing member 154,

As shown in Figure 42, the sealing pin 255 has an enlarged, rear end 255b
of tapering profile which is held captive in a through-hole 265n in the
forward end wall 265b of a modified cap 265 (Figures 46A-B) so that the



fluid outlet through which fluid will be dispensed, a fluid conduit for
conveying fluid fromthe dosing chanber towards the fluid outlet, and a
seal for sealing the fluid outlet; wherein: t he piston nenber has a
first end that acts as a piston wthinsthe dosing chanber for: a) punping

fluid fromt [ IR | WUIR it ot : e fluid
outl et when no\?gggipﬂ‘g%ggi rst sﬁh%ﬁ%&pﬁtgﬁ%ﬁlg htgﬁge}qg&tsl?ntg%g%ﬁg and b)
filling the deapi#ap SHxeBer with fluid froma supply of fluid when noved in
a second manner relative to the dosing chanber; t he pi ston nenber
has a second end positioned outside the dosing chanber and form ng at | east
a part of theltswiy therefore betappre@apd | WahshaBeRIrg serng Hidt aels @ 64d state,

in which the sga heligingnte ol biad thengddnhg id @85batovesdinghenddgeféneondui t
and the fluid outlet, to aﬁa%ﬁen state, 1 n which the seal ngrr_ow des for
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opposite to t
rearwardly so as to open the swirl chamber passageway 153c for release

of the metered volume of liquid.

It will be observed that the sealing pin 255 is provided with forward and
rear annular flanges 255¢, 255d. The rear flange 255d delimits the
insertion of the sealing pin 255 into the cap through-hole 265n. The
forward flange 255c¢ seals against the rear side of the backing plate 254.

It will further be observed that the valve element 191 of the valve
mechanism 189 In the main housing 112 is provided with an abbreviated
length to accommaodate the sealing pin 255.

The sealing pin 255 in this embodiment is injection moulded from low
density polyethylene (LDPE) or high density polyethylene {HDPE}, but
other functionally equivalent plastics materials could be used.

The modified cap 265 and modified nozzle insert 297 are made from the
same materials are described for the corresponding parts in the fluid
dispenser 110 of Figures 22 to 36. The modified nozzle insert 297 may
also have a casteliated forward end wall 297c, as in the other illustrated
nozzle inserts 197; 197" 197,

~ Referring now to the fluid dispenser 310 shown in Figures 37A-]this
functions in the same way as the fluid dispenser 110 of Figures 22 to 36.
The sealing tip 360, sealing member 354, forward sealing element 328



3. The dispenser of claiml1l or 2, wherein the first manner is novenent in a
first direction and the second manner is novenent in a second direction.
68 4. The dispenser of claim1, 2 or 3, wherein novenent of the first end
of the piston rrerrber in the first and second manners i s produced by

movement of 4 H&@’Bﬁ%‘;@ djé a{%u};@'\ﬂvﬁ #&GeRd s‘[‘Rs'EEL%SY tRe The

di spenser of an the prece erein the seal is a seal
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and the seal c@nberoratie btopper portian aocfezlldcngnd exbtdridsnfohivardly to the
annular flange 312b of the main housing 312 through the gap formed
between the annular retaining wall 376t and the main housing 312, It will
therefore be appreciated that the fluid dispenser 310 does not have an
open position, like the fluid dispenser 110, for improving protection
against damage if dropped or otherwise impacted.

In the exemplary embodiments the sealing arrangement at the fluid outlet
52;152; etc of the fluid dispenser 10; 110; etc acts to prevent or inhibit
the ingress of microbials and other contaminants into the dispenser 10;
110; etc through the fluid outlet 52; 152; etc, and hence into the dosing
chamber 20; 120; etc and ultimately the bottle/reservoir of the fluid.
Where the fluid is a liquid medicament formulation, e.g. for nasal
administration, this enables the formulation to be free of preservatives or,
perhaps more likely, to be a preservative-sparing formulation. In
addition, the seal acts to prevent the pending dose of the fluid in the
dosing chamber from draining back into the supply or reservoir when the
dispenser 10; 110; etc is in its rest configuration between actuations.
This avoids or reduces the need for the dispenser 10 to be primed for its
next usage (priming then only effectively being required for the very first
usage of the fluid dispenser so as to fill the dosing chamber 20; 120; eic,
but not after the first usage).

The fiuid dispenser of the invention may be used to dispense a liquid
medicament formulation for the treatment of mild, moderate or severe
acute or chronic symptoms or far prophylactic treatment. The precise dose
administered will depend on the age and condition of the patient, the
particular medicament used and the frequency of administration and will
ultimately be at the discretion of the attendant physician. When



9. The dispenser of claim7 or 8, wherein the dispenser is adapted such
that: in the normal closed state of the seal the seal nenber is disposed in
a sealing position which seals the fluid outlet, in the open state of the
seal the seal nenber is disposed in ansunsealing position which unseals the

fluid outlet, and novenent of the seal e e e i and
unseal i ng pos(ﬁrrl'n%ﬂit'qné ? o'ﬂ?&g?mg'gtsbvet%nagg%%E% {jaar,]% %Ff éa{kﬁe"sog'?uéotngﬁt menber .
10. The di speofstie ambngtianeilbin gérerplr ke shlitrgnelbwédfor edebrempaniest di spenser
has a corrpone‘%er“]ﬁ\ggﬂélgpethe fluid outlet is forned. 11. The di spenser of
claim 10, wherern e i Spenser is adapted such that when the first end of
the piston nenber noves in the first manner the fluid pressure created in
the fluid conduit is such as to cause relative separatory npvenment between
U

t he conponentARRAPT3E PEdCAMCREiPE the dormprtien Pe sefgstah EoBL 4P novi ng
from the nor nglanghieseshaidedice, t&qgt,he aRriheSt Aty dromorphine, ergotamine,

fentanyl or morphine; anginal preparations, e.g., diltiazem; antiallergics,
e.g., cromoglycate (eg as the sodium salt), ketotifen or nedocromil (eg as
the sodium salt); antiinfectives e.g., cephalosporins, penicillins,
streptomycin, sulphonamides, tetracyclines and pentamidine;
antihistamines, e.qg., methapyrilene; anti- inflammatories, e.qg.,
beclomethasone (eg as the dipropionate ester), fluticasone (eg as the
propionate ester), flunisolide, budesonide, rofleponide, mometasone (eg
as the furoate ester), ciclesonide, triamcinolone (eg as the acetonide),
6a, 9u.-difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-propionyloxy-
androsta-1,4-diene-17p-carbothioic acid S-(2-oxo-tetrahydro-furan-3-yl)
ester or 6o, 9Qa-Difluorc-17a-[(2-furanylcarbonyl)oxy]-118-hydroxy-16a-
methyl-3-oxo-androsta-1,4-diene-17p-carbothioic  acid  S-fluoromethyl
ester; antitussives, e.g., noscapine; bronchodilators, e.g., albuterol (eg as
free base or sulphate), salmeterol (eg as xinafoate), ephedrine,
adrenaline, fenoterol (eg as hydrobromide), formoterol (eg as fumarate),
isoprenaline, metaproterenol, phenylephrine, phenylpropanclamine,
pirbutercl (eg as acetate), reproterol {eg as hydrochloride), rimiterol,
terbutaline (eg as sulphate), isoetharine, tulobutero! or 4-hydroxy-7-[2-
[[2-[[3-(2-phenylethoxy)propyl]sulfonyl]ethyl]Jaminolethyl-2(3H)-
benzothiazolone; PDE4 inhibitors eg cilomilast or roflumilast; leukotriene
antagonists eg montelukast, pranlukast and zafirlukast;, [adenosine 2a
agonists, eg 2R,3R,4S,5R)-2-[6-Amino-2-(1S-hydroxymethyl-2-phenyl-
. ethylamino)-purin-9-yi]-5-(2-ethyl-2H-tetrazol-5-yl)-tetrahydro-furan-
3,4-diol (e.g. as maleate)]*; [a4 integrin inhibitors eg (25)-3-[4-({[4-
(aminocarbonyl)-1-piperidinylJcarbonyl}oxy)phenyl]-2-[ ({25)-4-methyl-2-
{[2-(2-methylphenoxy) acetyl]amino}pentanoyhamino] propanoic acid
(e.g as free acid or potassium salt)]*, diuretics, e.g., amiloride;
anticholinergics, e.q., ipratropium (eg as bromide), tiotropium, atropine or



12. The di spenser of claim 10 or 11, wherein the second end of the piston
menber is nounted in the conponent for novenent relative to the conponent
bet ween a sealing position, in which the second end of the piston naintains
the seal in the normal closed state, amg an unsealing position, in which

t he second end of the piston enables the s tate. 13.
The di spensermé FoRL) nﬁ‘i%nor{ﬂ?taree? h ﬁoﬁtésog&:gwamcﬁgasgﬁg reb%ldg Emrgﬁanber and
t he conponent xantbinesaseagr,el amivephydirene ahdtieer theophodineee,t hdysieeond end

In the seali na}eﬁgﬁ% AR or HikopRDfng! SREA5&IObrotiAl rgn;hZR&st.dle% anperein the

second end of ‘mount ent %%f m an
auxi | i ary chaifiselin phetusbeeneedt withbe fdasr doco Reison &kdllﬁ?ﬁr'nstég arhéhadtuxi | i ary

chanber, and {RereabpibpRits, CRETRRicdnSertE 8R4 P Be Stbeli NALtHABANt fiesdids! St end of

t he pi ston menber noves in the first manner a fluid pressure is created in
the auxili ary(@famsatkalhner! #bpayne ﬁ@lt%eeaﬁaﬂérﬂﬂidafont%?étprgﬁaﬁSF%ﬁber from

its seali ng D&Sgtllé\ﬂeﬁ Qlkyft éstl#!ﬁ&ﬂ' adgolpasktieqn; hydiatesihe dbtﬁm@él&ﬁé of any
one of clainms 12,

t he secon t he pi ston nenber
remains in t hactydty) Pﬂg%oéﬁapi"s\h ‘?"J ttﬂ?\é"@‘gﬁ?)’aﬁ%%ta”gﬁor 9 'i“é'{) MF2adle of sai d
movenent in t&ubiitysdf thenelicaamsht i thopalpkkarito t he unseal i ng position by
the fluid pressure during a second subsequent phase of novenent in the
first manner. 16. The di spenser of any one of clains 7 to 9, wherein the
flui d di spensereférsbladdape sdedicarnbuit ist e srﬁainﬂramrh@pr\i sompotihe fgedhé ng

position duri {}gat‘% rftréfl irﬁgﬁﬁﬁa 'H?s}’oﬁ:' lce)fdlsteggesf Hu.s& Engstmna fid _pi ston

menber in the TIrst manner vVes unseal 'ng position during a
second subseqdénitisphase of noverrent of the first end of the piston nenber
inthe first manner. 70 17. The dispenser of claim15 or 16, wherein
during the first phase the fluid outlet and the second end of the piston
move in uni sol PR® A6PSE, the MIREICABNAGS BrRIHERSPTHAR! ERIPPRINY HEVGRE8Rd phase

the fluid pressiliifapRHe@by drofiraéd. vgn@%méataogmwfaiotﬂﬁmﬁtorhp&mmaghe fluid
outlet and the second end of the nser of any

one of the pr¥Ce&#Pia Hame: \féﬁer% PFFLWéD f1I7Eh(& ‘B@Hmﬂoﬁyb&ggi‘ggf%?/ough t he
body of the pisd-atethBrdeko-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl

ester (fluticasone propionate). Another suitable glucocorticoid compound
has the chemical name: 6a, 9Qa-difluoro-17a-[{2-furanylcarbonyl}oxy]-
11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-carbothioic  acid
S-fluoromethyl ester. A further suitable glucocorticoid compound has the
chemical name: 6a,9a-Difluoro-118-hydroxy-16a-methyl-17o-[(4-methyi-
1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17p-carbothiocic
acid S-fluoromethyl ester.

Other suitable anti-inflammatory compounds include NSAIDs e.g. PDE4
inhibitors, leukotriene antagonists, iINOS inhibitors, tryptase and elastase
inhibitors, beta-2 integrin antagonists and adenosine 2a agonists.

Other medicaments which may be comprised In the formulation are 6-({3-
[(Dimethylamino)carbonyl]phenyl}sulfonyl)-8-methyl-4-{[ 3-(methyloxy)
phenyl]amino}-3-quinolinecarboxamide; 6a,9a-Difluoro-11b-hydroxy-16a-
methyl-17a-(1-methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-
17b-carbothioic acid S-fluoromethyl ester; 6a,9a-Difluoro-11i-hydroxy-



19. The di spenser of claim 18, wherein the first end of the piston nenber
of the fluid conduit init. 20. The dispenser of claim 18 or
19, wherein the second end of the piston nenber has at | east one outlet of
the fluid conduit in it through which %buid, in use, will exit the piston

has an inl et

menber. 21.
the at | east

R S R R A o

erein
22. The

di spenser of angrostreldfdiener 1gi-errbathinic cicid riscyaieereshyl ester:f ilridB-@nd of the
pi ston menber {[@[@@I@QF@Q-(&T&ttﬁ\ﬁ@i\))Bﬂéﬁﬁrl bitRrd-4etflpsiNg cham ber.

The di spenser of any one

refilling theyggsénydcaibdnpierpWréihaklidd,d afd ethed &rSRRMICMIGNsed 24
ny one of the rqpedlnﬁ@clalns wherein at |least one inlet to
tfeational pascntakpicaton Ao FLH 208 1453 7dappiey 1N ARbr ¢ he
dosi ng chanbek007,2m Exdmepldizapands ar paticalay tienfrof whibie ispzaredraig. cl ai ns
conprising a supply of fluid. 71

di spenser of

t he dosing ch

The fluid dispenser herein is suitable for dispensing fluid medicament
formulations for the treatment of inflammatory and/or allergic conditions
of the nasal passages such as rhinitis e.g. seasonal and perennial rhinitis
as well as other local inflammatory conditions such as asthma, COPD and
dermatitis.

A suitable dosing regime would be for the patient to inhale slowly through
the nose subsequent to the nasal cavity being cleared. During inhalation
the formulation would be applied to one nostril while the other is manually
compressed. This procedure would then be repeated for the other nostril.
Typically, one or two inhalations per nostril would be administered by the
above procedure up to three times each day, ideally once daily. Each
dose, for example, may deliver 5ug, 50ug, 100pg, 200pg or 250pg of
active medicament. The precise dosage is either known or readily
ascertainable by those skilled in the art,

All usage herein of terms such as "about”, "approximately”, "substantially”
and the like in refation to a parameter or property is meant to include the
exact parameter or property as well as immaterial deviations therefrom.

The embodiments of the present invention described above are purely
illustrative. Modifications in detail may be made within the scope of the
invention as defined in the claims and the Summary of the Invention.

23.

e preceding clai'ns, wherein the piston nenber

i s biased in fWEUERATAYIRENE! for red®iMG ng t he -Pruedvhildpedeet-land

The



26. The di spenser of any one of the preceding clains adapted such that the
supply is selectively placed in and out of fluid comunication wth the
dosi ng chanber by the notion of the féfst end of the piston nenber wthin
t he dosi ng chanber. 27. The di spenser’ of any one of the preceding clains,
wherein the dagiangschanmber is a netering chanber for providing a netered
dose of the fluid for dispensenent through the fluid outlet. 28. The
di spenser of any one of the preceding clains, wherein the fluid di spenser
i s adapted toibe repedtdsiensepasnairesng a ddsispehamben ®pctoropemdker.om a dose
of the fluid thqu the fluid outlet, .29 The dispenser.of claim7 or any
other claim a%lﬂ)@n lgtrht ﬁﬁglﬁ% o“fhic é]‘r%éq r\{"”itgoet ﬁ('asF)gﬁs dgfaffuéd r%\r}éwgnff)r of the
first end of térvepingtibid rembdhe idasinbechfimbst towmandertheHeig eatletnamides and t he
second end of séah“?orpajeﬁhr%‘t ghhullBVve,HeLiati ve to one another for
re-engagenent to restore the seal i'n the closed state. 30. The di spenser
of any one of the {pe&iden Meebel s a fndrichtihahacts a3 @ risteperiden the
configured andoghg angeskrser:t hat novenent of the first end of the piston
nmenber in the second nanner causes the dosi n,%] chanber to fill with a first
vol une of fluid frdm t hePWORPEIUidireahdhg d88iNg Hrambes dhiongh dfe il pi st on
menber in the first mann@nhdaRMRiiases ke frivid touplBasteanth cvegemoRdiirss Ubsequent
phase, novenent in the first phase causi .a portion of the first volune to
be punped from the dosi n@aﬁﬁ%{ﬁﬁ%?'vﬁg% ‘?H‘?%”q E'éa'g pPMuntil a second
volume of fluid, which iMlihesse tbsmg ciember wtth vinlidimem asupgiiytofifuid he dosi ng
chanber and novenent in the secopﬁinphase%rpdjrr;pi na f—).seconﬁ‘ﬁvgl ume of fluid
e

th
fromthe dosing chanber Vtvh?nOng%e 8 F 15T TSI FENEF I8 9% d outlet.
31. The di spenser of cl aihmB@rwhen appended to claim 24, wherein the at

| east one Il et & It BRugPRishbe RbeLedof MEbAsTidhbE ol ufiiaagand cf osed

in the second phase. spenser conprising a dosing chanber,
a pi ston nenberamker and forming at least a part of the seal;

the seal is movable from a normal closed state, in which the seal
prevents fluid communication between the fluid conduit and the fluid
outlet, to an open state, in which the seal provides for fluid
communication between the fluid conduit and the fluid outlet; and

the dispenser is adapted such that movement of the first end of the
piston member in the first manner causes fluid in the fluid conduit to be
pressurised to an extent sufficient to move the seal from its normal closed
state to its open state thereby enabling fluid to be pumped through the
fluid outlet.

2. The dispenser of claim 1, wherein the second manner is opposite to

the first manner.

3. The dispenser of claim 1 or 2, wherein the first manner is
movement in a first direction and the second manner is movement in a

second direction.



fluid outlet through which fluid will be dispensed, and a fluid conduit for
carrying fluid fromthe dosing chanber towards the fluid outlet; wherein:
the piston nmenber has a first end that acts as a piston within the dosi ng

chanber for: a) punping fluid®&romthe dosing chanber t hrough the
flluid conduityt Omﬁg%tgp@ﬁsérld;f'c@alﬂuf | £y @h\ﬁ‘fHerteh'ﬁmfobéﬁbnﬁﬂﬂth'esnrgpé’rﬁﬂ ina
first manner relative to the dosi ng chanber, and b) for filling the

dosi ng chanbe?’ thiet Ristanum@resnin atheutist et chPﬁ?d“Wst'ﬁ@r??'%f’ ®hd noves

in a second raRRShektediahk pestd® el o tmgrichandescond mannakber ein a one- way
valve is fitted to the piston nenber for controlling the filling of the

dosi ng chanber, the one-way val ve adapted to be cl osed when the piston
menber is noved | I’ThéhﬁSpfehE@‘tofn@:fyn@’fe anthet grebediog enindiennérein iestean i s nmoved

in-the second_nann er, o | ai m 32, wherein the one-way
valve is fitt8&§ %ESF{%QPF?'P&W 103%&%Fﬁié”p°lgttlegn rrenber 34. The di spenser of
claim 32 or 33, wherein the one-way valve corrprl ses a fluid fl ow chanber

and a noveabl & Seghk%gghgére&t ary2n BRI Bt LREN A ALRIf Ind! ol 1 OW

chanber, the nove enent a a t nove to close the fluid
f1 ow chanber ihbiasehetcf |'t95tn<)ém@! oflogede Sﬁﬁl@t &h femsing Jorpsv@adi e he first

manner and tOpﬁé"Qé{ﬁns'éﬁorPB?fhethﬁdfrll@ﬁ@fiﬁlh%nebﬁ@ﬁifn%ﬁﬁt&Mrédrﬁﬂh@nd of the
pi st on rrerrberb}g;ng?g/rgg in the second nmanner.

7. The dispenser of any one of the preceding claims, wherein the seal
comprises a seal member with which the second end of the piston
member is co-operable to form the seal.

8. The dispenser of claim 7, wherein the second end of the piston

member and the seal member are biased into a sealing relationship.

9. The dispenser of claim 7 or 8, wherein the dispenser is adapted
such that:

in the normal closed state of the seal the seal member is disposed in a
sealing position which seals the fluid outlet,

in the open state of the seal the seal member is disposed in an unsealing
position which unseals the fluid outlet, and

movement of the seal member between the sealing and unsealing

positions is controlled by the second end of the piston member.

10. The dispenser of any one of the preceding claims, wherein the

dispenser has a component in which the fluid outlet is formed.

11. The dispenser of claim 10, wherein the dispenser is adapted such
that when the first end of the piston member moves in the first manner
the fluid pressure created in the fluid conduit is such as to cause relative

separatory movement between the component and the piston member



35. The di spenser of claim 34, wherein the sealing elenent forns a seal

bet ween the piston nenber and the dosing chanber. 36. The di spenser of claim
34 or 35, wherein the fluid fl ow chagber has first and second regi ons
between which the sealing elenent is noveable, the sealing el ement being

adapted to fijnihtBidhstiRngné 'sé§ltm5\ﬁ9!_:| @b %&h&%@altchﬁeé(%&éf@ 180k BQerf it wthin
the second region to open the valve. 73 . The dispenser of claim34, 35

or 36, whereift3tthe seal ing el ement seal s agal nst a sidewall of the dosing
chanmber and the piston nmenber when the first end of the piston nmenber noves

in the first manner., whereby no fluid is able t ass about th eal i ng
el ement, and F%‘av d‘a%%’sﬁét"v\é@rﬂmt h& ook n‘@jh%rﬁé?nﬁlfr S%‘?"&gvﬁ] grt\ % t he
pi ston nenber pistoemmeineef isrmbureted inthd temporsnomormeoben entoresive no tihe second

manner, thereby allo fI i d t ass..about th al e 38. The

di spenser of %‘%&??ﬂeﬁyb e nsﬁagggd%?ﬁmog frbrv"#é% §1 \?vée%%'da‘% C{ngi?e one of

(1) the seal i pigtosl mramhamartdetml pi shomomeabepsehdtate.i gnd e seapialing el ement

and the dosin ol £l riddfeldcond 3y Jgﬁgﬁéﬂeﬁraﬁs&egfm@eg 1988 f3ht C! ai s 34

to 38, wherei see‘ﬁlng element 1s a to nmove b e notion of the
first end of ttﬁeP?ﬂ giebh nmenber rel ative to the dosing chanber.

13. The dispenser of claim 13, wherein the second end of the piston
member and the component are biased relative to one another to locate

the second end in the sealing position.

14. The dispenser of claim 12 or 13, wherein the second end of the
piston member is mounted in the component to form an auxiliary chamber
therebetween, the fluid conduit comprises the auxiliary chamber, and the
auxiliary chamber is adapied so that when the first end of the piston
member moves in the first manner a fiuid pressure is created in the
auxiliary chamber which moves the second end of the piston member

from its sealing position to its unsealing position.

15. The dispenser of any one of claims 12, 13 or 14, wherein the
second end of the piston member remains in the sealing position in the
component in a first phase of said movement in the first manner and is
movable to the unsealing position by the fluid pressure during a second

subsequent phase of movement in the first manner.

16. The dispenser of any one of claims 7 to 9, wherein the fluid
dispenser is adapted so that the seal member is in the sealing position
during a first phase of movement of the first end of the piston member in
the first manner and moves to the unsealing position during a second
subsequent phase of movement of the first end of the piston member in

the first manner.



40. The di spenser of any one of clainms 34 to 39, wherein the sealing

el ement is adapted such that (i) novenent of the first end of the piston
menber in the first manner rel ative tozg he dosing chanber, for punping
fluid fromthe dosing chanmber, causes the sealing element to nove in the

second manner {yel a‘FHeV&s;Eé?tsthf élhn%{ 98 d?ﬂ@@thetréln(‘du‘auﬁg th@‘?lrﬁf’tﬁra\é@Xhé/a' ve, and
(H) novenent of the first end of the qpl ston nenb t he second manner

rel ative to tHEIOES FrénRifpcond &pds ItIhFerStPhé"ﬂﬁsl”nb”'é%ﬁ%‘@?"’e tBuses the
seal i ng el ememe td65|ﬁgvﬁ1dnlfbdrh@nd idusihgmeeneecdrel phasee the flui® rbsdued nmenber

to open the one-way v The di spenser. of cIa 32 to 40,
wheroin t her coRES L UTHER SEPor RaS; maNEment eviisns e BaginyeE ARiaEs o
filling thereeécontleadalf thepstonromemibet.et provided in a wall of the dosi ng
chanber such that a first area of the dosing chanber is disposed to one
side of the at |east one inlet and a second area of the dosing chanber is
di sposed to amdt heThesdiiareen@ﬁr ohanyaen¢ ehtite piseeding etaim s hehgrieint G fhbdrber i s
mounted in the,disPeR H&P‘ ﬁh@aéodﬁ/m?thé Pﬁonemgm@,ferthe pi ston nenber noves
past the at | east one |n fromthe first area into the second area on
novenent in the first manner and (H) fromthe second area into the first

area on novengat ithe Zrépérts%rstﬁcaaﬁln MEEINRhereddné R sORAGVEY tiRlpYRoh S adapt ed
to open as the first end o i ston nmenber noves in the second manner

bef ore passi n@‘etnﬂ%erei‘laslaéé%lﬁt té'e fm‘efm’idﬁ'ttd”t’he first area to enable fluid

to pass into the second area of the dosi ng chanber fromthe at |east one
i nl et through e-way val ye, . 4 Th en of clai wher ei n
e one- way vaPve & ABRMIED A S Lo L1-otBRE fis SearderpiL et ihd of ot he
pi st on nmenber ppassasnitdee hais dtclastt areoutiéted Wmernundmanm;ntnm it heobight st manner

fromthe fi rstgﬁhefld %%Pét i ggglﬂg ﬁﬁ%er teby fluid in the dosing

chanber is una hrough the at | east one
inlet. 43. The dispenser of cI ai m41 or 42, wherein the dispenser is

conf i gur ed ang, ar AR SUENot Ik 20 wher iebonlibd 8 o8 101 Wi Pifich on member

is novable (i) in the rst manner froma ftirst position int dosi ng
chanber to a 8kleapicensouitiet aade dlirepldy dﬁ%ff'i‘fga%ﬁlaﬁ‘fbé’ha'ahﬁf «(H in the second
manner fromthe second position to the first position, when the first
end noves in the first manner fromthe first position towards the second
posi tion flui @i n MESRREESAGOLRUNDRS Of 15 BIRTRYNSG1aIBF: WRereHb IS SEhanber
through the agnd estheopigtonNm@mbentic| addpeed it dearifly rendesint theadbding d
position at ich the one-way val ve closes fluid comuni cati on between the
dosi ng chanbef"3BRF"t he at |east one inlet,

23. The dispenser of any one of the preceding claims, wherein the
piston member is biased in the second manner for resetting the fluid
dispenser and refilling the dosing chamber with fluid after a

dispensement.

24. The dispenser of any cne of the preceding claims, wherein at least
one inlet to the dosing chamber is provided for the fluid in the supply to
enter the dosing chamber.

25. The dispenser of any one of the preceding claims comprising a

supply of fluid.



when the first end noves in-the first manner fromthe third position to the
second position, the fluid left in the dosing chanber is punped through the
fluid conduit towards the fluid outlet, and when the first end of the
pi ston nenber noves fromthe second position to the first position fluid

fills the dosing e I : i . uid
di spenser corr%é]'i s?ﬁgrﬁgggéﬁguﬂﬁa&%&f%g p&@c}:db ] ﬁ%’#ﬁe%?pgf#ﬁhghgtt | et
t hr ough whi chthiel svieglvviis |selestively oaead &t andedt af firidi c@mepwritationf with ghveyi ng

fluid from t hg,HasicRemeBAEDelht RWRBASH R Titdii shaout [tRé pibRIRERAber 75

t he piston nenber has a fifst end that acts as a piston within the dosing
chamber for: ¥WithiBEAPidgNeIKIA®OPT-om t he dosi ng chamber through the fluid
conduit towards the fluid outlet when noved in a first manner relative to
t he dosi ng chanber, and b) filling the dgsing chanber. with fluid froma
Supply of f| UG wiER HSRRNEer Pt B OR P i Brecea gy FOES VEHEMERS ng

chanber; and dosing chamber is a metering chamber for providing a metered dose of

the fluid for dispensement through the fluid outlet.

28. The dispenser of any one of the preceding claims, wherein the fluid
dispenser is adapted to be repeatedly operated to dispense on each
operation a dose of the fluid though the fluid outlet.

29, The dispenser of claim 7 or any other claim appendant thereto,
wherein at the end of the movement of the first end of the piston member
in the first manner the seal member and the second end of the piston
member move relative to one another for re-engagement to restore the

seal in the closed state.

30. The dispenser of any one of the preceding claims, wherein the fluid
dispenser is configured and arranged so that movement of the first end of
the piston member in the second manner causes the dosing chamber to
fill with a first volume of fluid from the supply, movement of the first end
of the piston member in the first manner comprises a first phase and a
second, subsequent phase, movement in the first phase causing a portion
of the first volume to be pumped from the dosing chamber back into the
supply until a second volume of fiuid, which is less than the first volume,
is left in the dosing chamber and movement in the second phase pumping
the second volume of fluid from the dosing chamber through the fluid

conduit towards the fluid outlet.

31. The dispenser of claim 30 when appended to claim 24, wherein the
at least one inlet to the dosing chamber is open in the first phase and

closed in the second phase.



the fluid conduit has an extent through the piston menber froman inlet in
the first end to an outlet in the piston nenber at a position spaced from
the first end. 45. A fluid dispenser Having a fluid outlet through which
fluid will, in use, be dispensed, a seal for sealing the fluid outlet which

bei ng. di spensidl A BlgRReS i Bl o 0] SnbRE LERRRENELE (1l he
seal opens t Huid loutidt tupbel vireh Hiidpehishagisppraest eotha Hwd cenduitier novabl e
bet ween a nord: hild fictly 1ROSAS BBking ghél}ﬂbé}howé?ds”ﬁré%ﬁd B6iist; Wheldie seal to

| ocate the se cl ose and a second position, which enabl es
the seal to nove the pistomprambardtas a S suseinat fctshes dikyenIEinin hedapt ed
such that theyd@ipefamBires:fromthe first position to the second position
in response to actuation of the fluid dispenser. 46. The, fluid djspenser
of claim 45, wher & PuFHingHiiddrom dhe dgsiag shamBRhEVoudlyine Hyjd CPWH'L

di spenser of @hakde 4R GLIAButhRREH Nhe HRstrenbes M@ dainf & destendtinnki ch, in

the first posia:lﬁil on, pHs es agﬁi ngt the seal to push the seal into sealing
engagement wi {FRHRECHIBIOGS'BACI BT £8Y The f1uid di spenser of any of clains
45 to 47, wherein hier sdalg ie dogigsichaehér alitenfinit fhewianguppinad fildid st at e,
the closed state i n._abnqr te h aljdipyes back
towards its nvé'b?r%ltﬁgtg fgetng %\L}eessﬁr?oams%oentdc&gz@gl srtg%ﬂ\él£ Pg t'?‘kileeeh(())pe state.
76 49. The fthdanbedi spenser of claim48 , wherein the nmenber hol ds the seal

nits abnormal stateelhen ohi.idyS vivesls RRR! t0Mne Mo el dofll spenser
of any of clains to 49, conprising a biasing nmechani smwhich biases the
seal to its neemllingciheddingsefdhe dosing chamber, the one-way valve adapted to

be closed when the piston member is moved in the first manner and to be

open when the piston is moved in the second manner.

33. The dispenser of claim 32, wherein the one-way valve is fitted to

the first end of the piston member.

34. The dispenser of claim 32 or 33, wherein the one-way valve
comprises a fluid flow chamber and a moveable sealing element for
opening and closing the fluid flow chamber, the moveabie sealing element
adapted to move to close the fluid flow chamber when the first end of the
piston member is moved in the first manner and fo move to open the fluid
flow chamber when the first end of the piston member is moved in the

second manner.

35. The dispenser of claim 34, wherein the sealing element forms a seal

between the piston member and the dosing chamber.

36. The dispenser of claim 34 or 35, wherein the fluid flow chamber has
first and second regions between which the sealing element is moveable,
the sealing element being adapted to fit within the first region to close the

valve and to fit within the second region to open the vaive.



51. The fluid dispenser of claimb50, wherein the biasing nmechani sm bi ases
the menber to its first position. 52. The fluid dispenser of any of clains
45 to 51, adapted on actuation to pre§€uri se liquid in the dispenser to
cause novenent of the seal fromits cldsed state to its open state. 53.

The fluid di S@fensaneoci.s,fén@bnbﬁaa,alracba;ptﬁdoﬁu@hwm@ﬁnttﬂfteseénﬁ@saém%ﬁﬂ l'iquid
acts to nove the nenber fromits first E%SI'[I onto iIts secondaﬁ)]osml on.

54. The fl ui dSWi'Speasr adewadl ph He gpsieg cipmRen 3pe 1A PI#I8N CENRPE0 adapt ed

Lo pressuri sewh&e the gusd end @fcmeatpiswh tn@erabéromemhhcﬂnel firsgrmaimsr, t han the

I asing force of heba chani sm 5. A fluid dispe conprising a
dosi ng chanbe‘f”?ergbﬁlné’t Jﬂﬁrﬁ%%ﬁg‘a to pasp|ghoyt irﬂﬁ P%ft""{é’h‘??maw Eiﬁa“qutﬁ d will be
di spensed, angambéiwsded ibendhsirtg tmlmejnsdewmgalhd tih &l pist@mrmoaebgawberof t he

di spenser to f%%ofﬁrg n&)%ﬂhe ﬁls r}hm% (Wes lmﬁé gé&ndtngwféd # W”ber acts

as a piston within the dosi ron 't he dosi ng
chanber tomaral@wlmfllﬂlldu;)d)aamab@ﬂ %@nalm@ﬂment a f| rst manner relative to

t he dosi ng chanber, and d) filling the dosing chanber with fluid froma
supply of fluid mhen noved in a second manner relative to the dosing
chanber; and 8he flhai Hsravsaupt Ciaﬁ'“I?ﬂca'f'tﬁﬂeﬁ”nthteh&appissfpb'ﬁeﬁé?@b‘é?erf 8t

Cﬁn\éﬁy' ng fl ujedsit bies 8t fij AHEsedfing BRAMUNSIAD RSN MRYABet Bnk hE) dasi ng
chamber. sealing element and the dosing chamber sidewall.

39. The dispenser of any one of claims 34 to 38, wherein the sealing
element is adapted to move by the motion of the first end of the pision

member relative to the dosing chamiber.

40. The dispenser of any one of claims 34 to 39, wherein the sealing
element is adapted such that (i) movement of the first end of the piston
member in the first manner relative to the dosing chamber, for pumping
fluid from the dosing chamber, causes the sealing element to move in the
second manner relative to the piston member to close the one-way valve,
and {(ii) movement of the first end of the piston member in the second
manner relative to the dosing chamber, for filling the dosing chamber,
causes the sealing element to move in the first manner relative to the

piston member to open the one-way valve.

41. The dispenser of any one of claims 32 to 40, wherein there is
provided at least one inlet to the dosing chamber for filling thereof, the at
least one inlet provided in a wall of the dosing chamber such that a first
area of the dosing chamber is disposed to one side of the at least one
inlet and a second area of the dosing chamber is disposed to another side
of the at least one inlet, the piston member is mounted in the dispenser
such that the first end of the piston member moves past the at least one
inlet (i) from the first area into the second area on movement in the first

manner and (ii) from the second area into the first area on movement in



77 56. A fluid dispenser substantially as herei nbefore described with

reference to, and as illustrated in, Figures 1 to 4 or Figures 5to 14 or
Figures 15 and 16 or Figures 17 to 20 or Figure 21 of the acconpanying
dr awi ngs. 74

the second manner, and the one-way valve is adapted to open as the first
end of the piston member moves in the second manner before passing
the at least one inlet into the first area to enable fluid to pass into the
second area of the dosing chamber from the at least one intet through the

one-way valve.

42. The dispenser of claim 41, wherein the one-way valve is adapted to
be kept closed after the first end of the pision member passes the at
least one inlet when moving in the first manner from the first area into
the second area, whereby fluid in the dosing chamber is unable to exit
the dosing chamber through the at least one inlet.

43. The dispenser of claim 41 or 42, wherein the dispenser is
configured and arranged such that:-

the first end of the piston member is movable (i) in the first manner
from a first position in the dosing chamber to a second position in the
dosing chamber and (ii) in the second manner from the second position
to the first position,

when the first end moves in the first manner from the first position
towards the second position fluid in the dosing chamber is pumped out of
the dosing chamber through the at least one inlet until the first end
moves to a third position at which the one-way valve closes fluid
communication between the dosing chamber and the at least one inlet,

when the first end moves in the first manner from the third position
to the second position, the fluid left in the dosing chamber is pumped
through the ftuid conduit towards the fluid cutlet, and

when the first end of the piston member moves from the second
position to the first position fluid fills the dosing chamber through the at

least one inlet.

44, Afluid dispenser comprising a dosing chamber, a piston member, a
fluid outlet through which fluid will be dispensed, and a fluid conduit for
conveying fluid from the dosing chamber towards the fluid outlet;

wherein:
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the piston member has a first end that acts as a piston within the

dosing chamber for:

a) pumping fiuid from the dosing chamber through the fluid
conduii towards the fluid outlet when moved in a first
manner relative to the dosing chamber, and

b) filling the dosing chamber with fluid from a supply of fluid
when moved in a second manner relative to the dosing
chamber; and

the fluid conduit has an extent through the piston member from an

inlet in the first end to an outlet in the piston member at a positicn spaced
from the first end.

45. A fluid dispenser having a fluid outlet through which fluid will, in
use, be dispensed, a seal fer sealing the fluid outlet which is movable from
a normal closed state, in which the seal prevents fluid being dispensed
through the fluid outlet, to an open state, in which the seal opens the fluid
outlet for dispensing therefrom, and a member movable between a
normal first position, in which the member acts on the seal to locate the
seal in the closed state, and a second position, which enables the seal to
move to the open state, and wherein the dispenser is adapted such that
the member moves from the first position to the second position in

response to actuation of the fluid dispenser.

46. The fluid dispenser of claim 45, wherein the member is a piston

member.

47. The fluid dispenser of claim 45 aor 46, wherein the member has a
free end which, in the first position, pushes against the seal to push the
seal into sealing engagement with the fiuid outlet.

48.  The fluid dispenser of any of claims 45 to 47, wherein the seal is a
resilient element having a normal state, the closed state is an abnormal
state of the seal and the seal moves back towards its normal state to

move from the closed state to the open state.
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49. The fluid dispenser of claim 48 , wherein the member holds the seal

in its abnormal state when in its first position.

50. The fluid dispenser of any of claims 45 to 49, comprising a biasing

mechanism which biases the seal to its normal, closed state.

51. The fluid dispenser of claim 50, wherein the biasing mechanism

biases the member to its first position.

52. The fluid dispenser of any of claims 45 to 51, adapted on actuation
to pressurise liquid in the dispenser to cause movement of the seal from

its closed state to its open state.

53. The fluid dispenser of claim 52, adapted such that the pressurised
liguid acts to move the member from its first position to its second

position.

54, The fluid digpenser of claim 52 or 53 when appended to claim 50
adapted to pressurise the liquid on actuation to a force which is greater

than the biasing force of the biasing mechanism.

55. A fluid dispenser comprising a dosing chamber, a piston member, a
fluid outtet through which fluid will be dispensed, and a fluid conduit for
conveying fluid from one part of the dispenser to another part of the
dispenser; wherein:
the piston member acts as a piston within the dosing chamber for:
c) pumping fluid from the dosing chamber towards the fluid
outlet when moved in a first manner relative to the dosing
chamber, and
d) filling the dosing chamber with fluid from a supply of fluid
when moved in a second manner relative to the dosing
chamber; and
the fluid conduit is located in the piston member for conveying fluid

therethrough as the piston member moves in the dosing chamber.
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56. A fluid dispenser substantially as hereinbefore described with
reference to, and as illustrated in, Figures 1 to 4 or Figures 5 to 14 or

Figures 15 and 16 or Figures 17 to 20 or Figure 21 of the accompanying
drawings.



