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BACKGROUND

Aerosol dispensers have been in use for more than fifty years, and continue to gain in
20 popularity because of the convenience of their use. However, many of those dispensers rely
upon chemical propellants, including chloro-fluorocarbons and hydrocarbon compounds to
pressurize the product. The use of chemical pressurizing agents creates special problems,
including safety concerns in filling, shipping, handling, storing, using and disposing the
pressurized, and often flammable containers. Another set of concerns involves questions
25 relating to the effect of certain pressurizing chemical agents upon the earth’s ecosystem,
including on the ozone layer, and questions concerning the effect of the release of volatile
organic compounds into the atmosphere. Accordingly, there has been great interest in the
development of aerosol dispensers that do not use chemical propellants, but which also retain
the conveniences of use associated with the chemically charged dispensers.
30
Among the alternatives to chemically pressurized aerosol dispensers are various
mechanically pressurized models using finger pumps and triggers. These typically require a

continued vigorous pumping to produce a continuous spray, and, as a result, are inconvenient
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20 Stored charge dispensers that are pressurized by an operator at the time of use
typically include charging chambers that are charged by way of screw threads, cams, levers,
ratchets, gears, and other constructions providing a mechanical advantage for pressurizing a
product contained within a chamber. This type of dispenser will be referred to as a “charging
chamber dispenser.” Many ingenious charging dispensers have been produced. Examples

25 include those described in U.S. Patent No. 4,872,595 of Hammett et al., U.S. Patent No.
4,222,500 of Capra et al., U.S. Patent No. 4,174,052 of Capra et al., U.S. Patent No.
4,167,941 of Capra et al., and U.S. No. 5,183,185 of Hutcheson et al., which is expressly

incorporated by reference herein.

30 While some of the prior stored charge dispensers avoid some or all of the difficulties
of the finger pump or trigger dispensers, the stored charge dispensers tend to have drawbacks
of their own. In the devices pressurized at the point of assembly, the charging chamber is

often an elastic bladder that remains charged during the life of the product, degrading over
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one of the pr%@?’?@? emgﬁﬁﬁﬁﬂe@gﬁgﬁgyt&ﬁ%%?ﬁﬁ ofi.’ (a) a cap which
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together with the cap a dispensing head assenbly; and (c) an expandabl e

el astic reservoir. The systemis fitted over a standard contai ner hol ding
a |iquid prsoduct, pRdcirket udestica ©i P chakkify 3haeEh|djspéled thatvpbdsepstsdspetifico t he
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believed that this is, finally, a non-chemical aerosol dispenser that retains the desirable

features commonly associated with chemical aerosols, and is, therefore, a non-chemical
aerosol dispenser that can attain widespread vendor and customer acceptance.

20
DISCLOSURE OF THE INVENTION

Accordingly, the mechanically pressurized aerosol dispensing system of this
invention in one of the preferred embodiments consists essentially of: (a) a cap which houses
25 a piston; (b) an actuator moveably attached to the cap, forming together with the cap a
dispensing head assembly; and (c) an expandable elastic reservoir. The system is fitted over
a standard container holding a liquid product, and includes a dip tube assembly to draw liquid
into the dispensing head assembly, including an aerosol nozzle and valve, to release the
contents out of the dispensing head assembly.
30
Complementary screw threads on the cap and actuator are selectively pitched so thata
short twist of the threaded cap raises the piston, opening a charging chamber within the

dispensing head assembly. This creates a vacuum with the resulting suction pulling the



Conmpl enentary screw threads on the cap and actuator are selectively pitched
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20 nozzle.

These and other specific improvements (and other embodiments) will be described in
more detail later, and their significance will be explained. In summary, it is the cooperation
of such elements as these in the system of this invention which results in a non-chemical

25 aerosol that works from any position/orientation, even upside down, that does not require a
finger pump to actuate, and that can be fitted to a wide variety of standard disposable or
reusable containers. Further, the system of this invention produces a longer duration spray
which does not become a wet stream or dribble near the end of the cycle, and a finely
atomized high pressure spray which does not take inordinate mechanical force to charge. The

30 system of this invention is simple and uses relatively few parts, all of which can be easily
fabricated from existing materials and can be injection molded with existing mold

techniques.



whi ch does not beconme a wet streamor dribble near the end of the cycle,
and a finely atom zed high pressure spray which does not take inordinate
mechani caWd @roa®3bo charge. The 30 system of this inventi acrssgizeplre and
uses relatively few parts, all of which can be easily fabricated from

existing material s,and ¢ e l.njection nolded w.th existin d
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have, until now, prevented non-chem cal aerosol_ dispensers from being

wi dely acceptseptekasithreplapgmsabios shensieally prrastiriged aopospl dignsnserzed aer osol

di spensers. 5 BRI EF DESCRI PTION OF THE DRAWNGS FIGURE 1 is an offset front
view of this invention particularly featuring the actuator, the actuator
housi ng, and BREEEDESSRIPIAHONIOF FHEBEAWINGS: front view of the actuator
assenbly of this invention shown here w thout a mechanical break-up unit
(MBU. FIGURE 3 is a sectional side view of the actuator assenbly of Figure
2, again shown WHGORE B8 adEieet fidnt ﬁb@d?ﬁiﬂweﬁﬁ@lﬁhﬂmawk%nﬁﬁl tdiastuator,

i nvention showi ng the overcap, the actuator housing, the col Far cap, and
t he cont ai nerthe pptagipphogsing, axd weollasan- si de vi ew of one embodi nent of the
di spenser invention 20 shown in Figure 4, specifically the double helix
action (DHA) nodel, which is shown here wth the piston in the down
position. 1Bl GURE FIGERE 2 &cd fromalievs bfithe ucteaoodssdnlitdy DFthiimda@ition shdwighwre 5,
but is shown here wth th i,ston.i e up position. 25 FIGURE 7 is a an
expl oded vi evx)"ﬁlgoultﬂglefﬂi‘?&?‘\?ﬁﬁf UR R ts that together conprise the DHA
nodel of Figures 5 and 6. FIGURE 8 is a sectional side view of a second
enbodi nent ofthe di spenser invention 30 shown in Figure 4, specifically

t he basic singl e HEGURELS p enstigsiAage view ef the aghiaton agsembly ofikigure 2, again shown

without an MBU.

-

15
FIGURE 4 is a side view of this invention showing the overcap, the actuator housing,

the collar cap, and the container.

FIGURE 5 is a sectional side view of one embodiment of the dispenser invention
20 shown in Figure 4, specifically the double helix action (DHA) model, which is shown here

with the piston in the down position.

FIGURE 6 is a sectional side view of the DHA model of Figure 5, but is shown here
with the piston in the up position.
25
FIGURE 7 is a an exploded view of the individual components that together comprise

the DHA model of Figures 5 and 6.

FIGURE 8 is a sectional side view of a second embodiment of the dispenser invention
30 shown in Figure 4, specifically the basic single helix action (SHA) model, which is shown

with the piston in the down position.



with the piston in the down position. 5 W 03/015930 PCT/ US02/ 26547 FlI GURE
9 is a an expl oded view of the individual conponents that together conprise
t he basi cweHd/sdel of Figure 8. FIGURE 10 is a bl own-up rrEvessenssari on of
the two-part valve nmechanismthat is 5 integral to each of the enbodi ments
of this invention. 11 is n_exploded.view of t i ndi vi dual .
conponent 5 ¢ hat ¢ JJGLRE i Qef Be AP PR idiafHRoneaP T B it

i nvention shoihe badic SHYUh&Iehof Rifie 81 Npl i fied single helix action (SHA)

nodel , specifically showing the elimnation of several parts as 10
conpared to the enbodi ments shown in Figures 7 and 9. FIGURE 12 is a
sectional side Vi gycEhaM t { . af okl A Lsion in
t he down positi on.qW15 FI &%ﬁ @%?%ﬁ%@ﬁ“gﬁé’fﬁ@%%ﬁ&%?%S%J%SSH% ﬁlé‘tsl
enbodi nment 5of infeiggul teeeath ofiiht bmbdrimergs of this inventidne up position. FIGURE 14 is a
sectional side view show ng the enbodi nent of Figure 11, as a sectional
side viewin 90 degree rotation fromthe cross-section of Figure 12,

particularly 20 pOGURE'®1 @b ahhRpledt vieR! &Sthe dRAdEa0 chbiBorthBERNBEShethEN
the piston is fully extended, which allow the systemto re-establish

equi | i bri um fmmoREa fierd gnbediecat pithe fispangrs inieatiprsthown iyFighrednihe dinmidied of
o o : " \ . _ J 6
o 2 sect 1 onat NP heBDscdth (AT SR el MG HE Wb BShddoR Beschal birklES

pi st on i n whecompapedso theemboldiziohts shddR MARRYSSNGnAIIT THE | NVENTION 30 Wth
t he above summary in mnd, it may now be hel pful in fully understanding the
inventive features of the present invention to provide in the follow ng
description a thorgugiRe mag&fgahdl gide tibw GHSWPinG heRnbadifeT iRt SIPGRA fikC

enbodi ments of the invention,.
piston in the down position.

15 FIGURE 13 is a sectional side view showing the embodiment of Figure 11 with the

piston in the up position.

FIGURE 14 is a sectional side view showing the embodiment of Figure 11, as a
sectional side view in 90 degree rotation from the cross-section of Figure 12, particularly
20 pointing out the vent holes, open to the atmosphere when the piston is fully extended, which

allow the system to re-establish equilibrium.

FIGURE 15 is a sectional side view showing an embodiment of the present invention
with the piston in the down position.
25
FIGURE 16 is a sectional side view showing the embodiment of Figure 15 with the

piston in the up position.

MODES FOR CARRYING OUT THE INVENTION
30
With the above summary in mind, it may now be helpful in fully understanding the
mventive features of the present invention to provide in the following description a thorough

and detailed discussion of a number of specific embodiments of the invention.



WO 03/ 015930 PCT/ US02/ 26547 Most generally, as shown variously throughout
the figures for purposes of illustration, it my be seen in overview that a
non- chem wal 03aas380l di spenser system referenced general | yCTassodizéqaenser
system 10, for exanple as shown in Figure 9, may generally conprise an 5
actuator assenbly 20 (shown in Figures 2 and 3 without an actuator housing
22). Enbodi nents of a dispenser systemmay conprise a collar cap assenbly
40, shown in Fi gurngostBedefhlly/Helshishth varibify@Rdeghotthd Rfurds 36 pAepoRReUSiligaforpi St on
44 in conbination with a spindle 46, and interconnected with a cyli ndr| cal
housi ng 50, ait @arébwewowawwwhataﬁméwn&@bm alligensgy system geferenced gegptallpQ .

Al t hough a cy, i i

enbodi nment s, Ast(ﬁgjreh&ﬁa%es 0 Bﬁgﬁnﬁ‘g%éogﬁ’g? lgeﬁ%jr% gﬁgpglélﬁl&% i‘%?&élﬁ%énmth
t he presenst acnmmmtassnmbI)ASZOs(sbuwn iim Feguyesr 2sand, 3 Q)viﬁmult 4d actnlter fewsdrgall)y

referred to epser. s em10 fits onto.the collar of a standar

Contai ner 70 BRRRE A RO LSty SHEBHAEATS o eeeteb S hoBR BUEHE ¢ he
cont ai ner 70 IRYind18dA Wiredd AL BArEap N hsTHG fa pishdtdd ih c&sasiﬁatmtwmﬁas@lﬂd%m
specially nmade to wi thstand a m ni numgas pressure. Since the container 70
i s not pressumdzeigrcoppecte gth yedindrend haesing 30 apdsten, pollat A$,cearl ap expasdalde i n
shape, nor b tr i l. In
fact, there a?%unor eéa%(?‘?ogrr é(?])t 5%%?‘ {nﬁﬁqca‘f“l}og%l?%%g\ﬁp Vg(%gdlnos%ﬁl[ E@éﬁ%@

cont ai ner 190, erﬁﬁwﬁneﬁmbthbmapdmfﬁowh@rﬁ@eﬁaysbpsm@mﬂen hexoldane vativthe presdnk y
unlimted range of 20 possible consuner uses, including the possibility of
its use with FEIHProducts. Moreover, the container 70 can be disposabl e
or reusable, and it can be filled and refilled readil y with ordinary

t echni ques known to those persons skilled in the art. Further, unlike
chemically pr opelA%ﬁdltOB[etiIDEi@h@S 7,t91@1dddrtheﬁ@neiraikveﬂﬁeir@htOidéSpp@abﬁywmal@afﬁs abl e
to a wide var| ar.acteriz ety

vi scosities, %ﬁg cgll reoﬁl%m garllléardfcomm 71?) (%ns optﬁc%ls\l\fos Ogbn}l éif%c‘d ¥Fher be

confi guredsi rbe@othﬁ’eﬁco‘ﬂ&liﬂeEV(ym@f' bargGtntars Bﬁﬁzhfldrparﬂﬁt dbemcu medd-t6 peQictially
packagi ng options. Such contalner inter chang}e abiljty is well known by
persons ski | |@gfto withgangdramigimepm gas Prrs§urg. (Hinqgdie cquaies Wéwqﬁmeéﬁuﬁze%élso

expandabl e el a3t |6t (&S & el 1n@r@captf.>r 1%{?1@1 Hishfle0RR doay P RIS BE SoridirsGswRE

below is 30 shown In Figures 7, and 11, ‘and is described as an
el ast oneri ¢ bicadderthick otaterial. rimfact;élemaye nd@ppelrentfgemesiapaldmntamsmlacm thxpand

be.undbr ot oot PEFEp AR BTG S Ll B & VEpalfRFinR g o8 ¢

20 possible consumer uses, 1nclud1ng the possibility of its use with food products. Moreover,

the container 70 can be disposable or reusable, and it can be filled and refilled readily with
ordinary techniques known to those persons skilled in the art. Further, unlike chemically
propelled aerosols, the current invention is readily adaptable to a wide variety of products
characterized by a wide variety of viscosities, surface tensions, formulations, etc., and it can
25 further be configured in a wide variety of product-specific or consumer-specific packaging
options. Such container interchangeability is well known by persons skilled in the art and is

not further described herein.

The expandable elastic reservoir 60 of the disclosed embodiments discussed below is

30 shown in Figures 7,9 and 11, and is described as an elastomeric bladder, but it may be any
kind of reservoir which can expand under pressure, thus storing a force. Accordingly, the
reservoir 60 should be understood to represent, not only the elastomeric bladder of some

embodiments of the present invention, but more generally, a means for resistably expanding a



enbodi nents of the present invention, but nore generally, a nmeans for
resistably expanding a 7 WO 03/015930 PCT/ US02/ 26547 reservoir under

hydr aul i cworesgasase, including not only elastic reservoir camesoaees; but

al so structures consisting of spring-loaded pistons and equival ent devices
nmounted within rigid nd sem-rigid servoi ntalner I i

contai ners having s‘bnrc.l |erra1h giraél r%%grg%sg%:, W’c{"ﬁ}nﬁ ,nogornliy %al? Sftllc%lésg‘% P % :Cm#t%}g%?’gﬁuggso
materi al s. | nstfudies constsing 6sptiagtiaded maeds\vad equiviMnd déveges anankd aitkinalyie S
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structures, HoWEsBrtigidgseaveEsialicEwAChingReRaincshaving gprings PGSR Vil OB o

not further deficdd BERoRAL SlallrialiCYLERL aXPRALIIRA Secoy Mhild dBYRAN Al © NOW
di scl osed, each conprising a group o nt'erconnect ed conponents, and each
further cospralsinatvethatwaniials reppesertiadess eXpénsigrcompOnest. ssicsterciuresondsier 60,
and an act uat or enbl 0 using.a fi t 24 .in conbi.ngtion with a

T ment 26, ac g BEoVBHB RO ARV i R i eGSR Pt o1 "o

descri bed above. One enbodi nent, having features that may be i ncorporated

in the design and referred to as_ having double_helix action (DHA), is
shown in Fi gures Seyeralgmbedigients ahibisdnventian arqmvHselosel. pach cMEBTIERSIOUREY be

i ncor por at ed 4 s/ r i | I action
(i) 1o Shobrop RS Ao, ) B s BompRlaTd BRI ot 7028 ot
common conporsdastayericbiadderionmnd emadtaine eseinblyt2h esigeofitetent 24 $n ainbiatien with 4 he

i ndi vidual conponents. Both enbodi nents specjfical incqrporate a piston
hoad 57 and AL tgiey T shurhg s B ieniey ri Bt Yas ShRGbRBef i s 7
and 9, that are each smaller in their 20 respective dianmeters then those
di sclosed in previously patented di spensers, which allow DHA and SHA
enbodi ments to ger¥regmbodinggiehavinmfeateresthet nery\he ispworsted én the design andpigrred t hose
gener ated by prev]qus i . r y be
Gonai der ed or DS S pRARR blen dhEASHE il th M ANOF A 0L BREGNSS Y 0
i nvent i on.15 THewvingdameaes thitmolyds irbipovateddalihe idedign ang refetredtto agtiaving kinglethelibe
hydraulically drawn_into the cylindrical 25 housing 50, and subseguently
forced | nto (5Bl bit O AREF B33 ShyBOG ICIRGEERy B b HEPoTR ot
product to beqdintRenGdnMitd, Rvith hRBHGiriadsts 34 HRMNedRERYs bdhd dfahe BRRGLAL ed by
previously patented dispensers. Further, DHA and SHA enbodi nents featuring
pi st on heads ®Tmpanehts. dydth putbodimenthepesifingly i5Corpurath apistan hepd 87 anvetydindrical
respectively,, requitge t icati.on qf. |es rge. to Qverc . .
frictional fol}oélél gv%r 1§ ﬂg“3§§§4 ASE" lﬁemg% I%Stfgﬂée%b a% it %aflgtsg%ﬁr‘%éf%’qﬁ%ﬁs

20 respective diameters then those disclosed in previously patented dispensers, which allow

DHA and SHA embodiments to generate longer upward and downward bore strokes than

those generated by previously patented dispensers. The longer bore strokes may be
considered critical to the efficiency of some preferred embodiments of this invention. The
longer strokes allow additional product initially to be hydraulically drawn into the cylindrical

25 housing 50, and subsequently forced into the elastomeric bladder 60, thus ultimately allowing
the product to be dispensed with a longer duration spray than that generated by previously
patented dispensers. Further, DHA and SHA embodiments featuring piston heads 57 and
cylindrical housings 50 with smaller diameters respectively, require the application of less

force to overcome the frictional forces working against the downstroke of the piston 44, thus

30 making it easier for the user to operate DHA and SHA embodiments, thus accommodating a

wider range of users with otherwise limiting physical conditions, i.e. arthritis.



30 making it easier for the user to operate DHA and SHA enbodi nents, thus
accommodating a w der range of users with otherwse limting physical
condi ti onw0 G3/0@593arthritis. 8 WO 03/ 015930 PCT/ US02/ 26547 PCA/tSw2R6547
enbodi ment, shown in Figures 11-13 and referred to as a second SHA
enbodi ment, is manufactured using fewer. 1 h ' LAy
described SHA e o@lllar(r&me#lb%glfn eﬁ’ gsg?v%%y\eﬁlgﬁrggg?qgn%éair% égia{()u?seéggeg&lﬁ)(?g on head
257 and cyl i reibbdiglent) Busind R usitis fdwes lorgpdrets kian tierprelianBt des@ibed SHA
respectively than either the DHA enbqdi nent or the SHA 5 _enbodi nent  of

Fi gures 8 an@™Podimenesfigupedpeq 1.4a0 & B‘Bﬁsﬁ@}ﬂqélhﬁ?dzéﬁén%"é’&‘&%a SipEZn,
the piston head F5ifnANther WahRAEd C&lechRUSHAY it HiaYeA dhBBBhRASorqhe SHA
approximately 1.071nch as conpared tothe piston head 57 and the piston
housi ng 505 ofentbhdim@kiofHimiresBand 9.r ntsoBeprefeamd edbodiments aflletseermg SHAdesign,

nches. | Thi < BTRTEuRET PR B aratare aponiao HERSAAR: o ARROSAR, fb e 1

sone enbodi MeBinparsd tht pREAWSAY 5T SdMhe gistoh hobdiZesmefthe DI fig thé fitshSHIhr eads
of the piston 44 and the grooves of the piston collar cap 245 unchanged
rel ative to thbodimentsaihial Big%chang dametap Wgpamey greferied gpRPIRELy MBHFELEHT t he

pi ston col l ar, , . : | 5) gih of
t he piston 2&3&?1)%8%%%&?%#8%}1?&2& lﬁgﬁ%fl I n%?%tﬁ?gﬁgﬁglﬁg%lg%ié’uﬁé@ﬂged. By
maki ng t hil¢ sbingbmbodinkdts samitampudhleadecibe sizGhd spadinghif therthreads ofi Hle@istan

i ncrease the unt of oduct ti matel v.char .1n the el astoneric
reservoir 60 2%1? ﬁ%gtﬁ? HOPEs8 Ftﬁ?‘épltgtﬂg Céﬂfﬁ ?ag’?zﬁgﬁxc&f‘n%eﬂ g‘s%rvs Eﬁf@? Slzseﬁpgﬁpaﬂﬁ%%
activation. Fkgmhidak, 148l eheldiGoved 6T tBESiStoh Bollah apsis7 e4804f the@hddiefbodimeard 257
may require a user to apply nore force to overcone the frictional forces

Y, ITE !

wor ki ng agai eavestheleagiiuet the pistonadsi4 ansithe Iepeth pEthe pylipdrical hensing@e bprhagged.
enbodi nent o bl eSionl . r I : t: jts
et uat or houdiyiBBb HiE Sigh! foSRREioR, B REER AR ARbIRAT s Mo il
the 13/ 4 1% urapsund oftpheluaciltimhiely dhorgsd gthe 2dstorhdR: fegarvding() thoks indnensimgdihd er
heads 57 shown in Figures 7 and 9. |.n the three enbodi nents, the disclosed
di anet ers of dPFf‘é“”F@%%‘%E’EqdwSW%PB‘??‘WH%“‘S?, 257 and cylindrical housings
50, 250 are exenplary of various enbodi ments of the present 25 invention.
Those persons skilled in the art will appreciate that by changing the
rel ative di amet eFugherewhilsfthe inerepsedn #ie sive #f Sregpstomierd Antmaneeqeis 2 BYF fcal
housi ngs 50, 25 i n_accordanc j t . i of
product hydr i 881? AR ;T}orﬁﬁ ttoﬁ) Frgg\%e meoﬁrj#th%gl fg%gfglpltrllqedrg@égﬂgt ¥ dorlffoR/ B4

20 piston 244, the second SHA embodiment only requires, in some preferred embodiments, one

turn of its actuator housing 222 to fully charge the elastomeric reservoir 60 versus the 1%
turns of the actuator housings 22, 122 for both of the smaller heads 57 shown in Figures 7
and 9. In the three embodiments, the disclosed diameters of the respective piston heads 57,
257 and cylindrical housings 50, 250 are exemplary of various embodiments of the present
25 invention. Those persons skilled in the art will appreciate that by changing the relative
diameter sizes of the piston heads 57, 257 and the cylindrical housings 50, 250, in accordance
with the present invention, the amount of product hydraulically withdrawn from the container
70 and forced into the elastomeric reservoir 60 will be varied accordingly. Alternately,
changes in the relative pitch of the threads of the spindle 46, 146 and the grooves of the
30 piston collar cap 48, 148 and/or changes in the relative length of the piston 44 or the
cylindrical housing 50, will likewise vary the ultimate product output as those persons skilled
in the art will appreciate upon an understanding of the present invention and as will be

discussed in more detail below.



70 and forced into the elastoneric reservoir 60 will be varied accordingly.
Alternately, <changes in the relative pitch of the threads of the spindle
46, 146 awd a3nwesgoooves of the 30 piston collar cap 48, l4€Tavsbeeés4changes
in the relative length of the piston 44 or the cylindrical housing 50,
will likew se vary the ultimte product output as those persons skilled in
the art will appreciate upon an understanding of the present invention and
as Wil be di scusssthelembotinnfiedérally)ahdinbotl thADHBAHduRREh $HoWh BZUE6547
In sonme enbodi nents, generally, and in_both th nmbodi ment shown |n

Fi gures 5-7 antatdibe %%%%W%W“ﬁeﬁgﬁl‘g%r%oﬁo‘ﬁ% lige cqrpponenyp P’%)wi ng
li ke conponent§ dioodRRGR o8 RREHLTBRMing BNa ARiHPION RS2 6)gn ARuatd 28 (LR 24,
a fitnment 26, an actuator 28 (referred 5 to in some enbodi ments as shown

i n Fi gur ess 8 to iizpome8mbddiments ds shewa én Figeresh dAi 13al 5, brdeHiasameghdnicaNBesk-um

I t | , ' t al 32 | ar 2..142
i ston aa,  AoupERy Bl s B e SuiBqudfer i Sl 24 Rpislye. ©

housi ng 50, &sgfh&l%l’%pli%, DliasglesabaR, 148)8 cylmdriQl Réusp 58@ resdiveir Bladdeat®and
assenbly 20, 120 as shown in the enbodi nents of Figures 7 and_. 9 generally
conpri ses thangrerean’r Thorrpsainy asspmbly 2, 120 geshopp ipthe embodiments ot Fighies? 286 t he
1o actuator 28,.[Qf %&lrl% seS R TAcEE R h’égsinggﬂ 2D 13 RfinBit 242 neeriRh26)8he 32-
Such an actuatpr  asse y creates a di scharge’ pathway 't hrough whi ch
product i sodiastetos 28l. thd ilse sesudenls3q, and thepspooigivalve keddindr 32di Ssoke as @ckuator a

fairly constant ttern that then shuts qff .abruptly,.. all ow negligi bl e
product dri blﬁ‘ﬁeﬁ%%’a c3igsd dije ?%%?agméaé(g]i‘r(%é’e‘ghlgl}ﬁo cﬁ%r‘?ﬁ?“ﬁ?@dﬂ%m%ﬁg imaqgup
behind the Ey%dﬁet- thdSs BRpaked MG hRlyldbmstdnt patieRBthatthed sutsyofBdtaugtg, Hiogtmes 9
and Figure 10 specifically, one novel feature of this invention that is
common to t haeghgilldpradnetsribllinges Bedrossusedastpasey andsminipaal produptdyiidup behigd o
val vi ng rrechqﬂé 34, conprised of .the valve stemseal 30 and the spring

val ve retai ner , upon which the atom zing actuator 28 sits. Once the
reservoir ibl adder 60 20 has been charged up to the desired capacity, the

val vi ng nmechani sm 34 stand eady to be activated, which occur en the
button 29 on the XEfERGP tg%ﬁ@ge%gf‘ﬂ?ré@é@@%? GS%“S%? eﬂ‘ﬁépem{%ﬂrﬂﬂ% of
the reservoi 068 fAurdbAeRMVERton thE idobRnfen IR WIodindRis ddxrikdd pidveoubigs thél Vi ng

mechani sm 34 essentially replace five conponents that have been standard in
nost ot her  introduction of a valving mechanism 34, comprised of the valve stem seal 30 and the spring

valve retainer 32, upon which the atomizing actuator 28 sits. Once the reservoir bladder 60
20 has been charged up to the desired capacity, the valving mechanism 34 stands ready to be
activated, which occurs when the button 29 on the actuator 28 is depressed, thus allowing the
contents of the reservoir 60 to discharge. The two components 30, 32 of the new valving
mechanism 34 essentially replace five components that have been standard in most other
previously disclosed aerosol valves. Common to the prior designs, stem valves just rested
25  within the spring valve retainers while the actuators were locked or retained into position to
inhibit the valve action via two wings at the base edge, which retained the assembly by
snapping into windows molded into the upper body structure. The new valving mechanism
34 eliminates these unnecessary retention means by virtue of the geometry of the valve stem
seal 30, which has a bulbous contoured tip 33 that flexes into a pocket within the spring valve
30 retainer 32, thus seating itself so as to be permanently retained. Further assisting with the
retention of the valve stem seal 30 within the spring valve retainer 32 is the leaf spring 35
that flexes upon the downward pressure of, and engages the outer lip 37 of, the valve stem

seal 30.
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previously disclosed aerosol valves. Conmon to the prior designs, stem

val ves just rested 25 wthin the spring valve retainers while the actuators
wer e | ockew @roi1smsbai ned into position to inhibit the val wETacRQ654vi a t WO
W ngs at the base edge, which retained the assenbly by snapping into

wi ndows nol ded into the upper body structure. The new val vi ng nechanism 34
elimnates these unnecessary retention neans by virtue of the geonetry of
the valve stem saaferdfy toFigats N@sand 1buthd atteat@rdiotisingse?, 1229 22Bartdithd cdllaexes
into a pocket within the spring. valve 30 ret t hus seating itself
so as to be ﬁpﬁ%éﬂ?’l 4228t pAhicfhe pigssHEPS Be aglsiﬂﬁtaf%flﬁpﬁnﬁ% Sy?t@’flgﬂt ﬁlbn of
the val ve St erdbodifh b, Qohﬁ@neﬁﬂrﬂnmffyéhyeanﬁ@&al@e Q4232re'e§cﬂ QGertiShY
spring 35 t exes upon the downward pressure of, and engages the outer
lip 37 of, 5t herculat mehapecand abagvit the rqwom @BIPONSG3F ﬂw@sp@sexzayst@azw(wnh

Referring to d housi 222
the coll ar E%gﬁ:ﬁgh Efaﬁﬁgné%%d'%ar ﬁie p?rre ossﬁlrolngilss metn aﬁ%?rsoﬁ’lll%? this

di spenser SySdoﬁﬁihthfertical axiy. Q\fcﬁfaf(ﬁ’ﬁo&lﬂg@dl MRRD32 aﬁﬂﬂ@ﬁﬂl@fﬂa‘ps 4’22 142,222 21322,
and 42, 142, 242 are each essentially 5 circular in shape, and_along with

the rest of taehRamrsnekesatse gfqpéewgfﬁ@r@ev tl@vgqs@?ﬁlwwlawt@mé Ixebt i ons
of the f'tm@zﬂa@w i4e z4l1t§aeagtt021§aﬂna&r§n99§1aﬁfléﬂ%ng§,2§yrm@&6ﬂsﬁlﬁu y Th¢ ound

a conmon vertic axis. “Actuator housings 22 2" and the collar caps
42, 142, 242 mbswiziegmbchiasiamis sctinatedlin sonmaprefegederniondidents) wheit & sysponusehei r

respectlve Ci rcul ar ut e 1 4 241 .so.as. to

facilitate a SiBHHS9 iR 23'&)6 %é qtﬁ% %B‘ﬁé’ﬁﬁ’@}smg%ﬁ sz?og#‘g&ﬂ}elhﬁ(}@ﬂps

mechani smi s @gbit¥akA041,1101,2908f e QbIRK tarke maumww@mawb&ﬂ ti ConBiRATAISEr

grips the outer wall 21, 121, 221 of t he actuator housi ng 122, 222 with
T

one hand, griyth thenethes e, ad) proceeds togtist S aiyaterrhousing 2ar 122 @22 sounters 242
|t t h t
Or a0t | VBl SR ot il 11 o6 T B AR GRS  ©

enbodi mentis dfurthérgetivated/as f@ttendesdrihed bélewpiné the mnstmgrs@pm@ﬂna smmmpliesioﬁﬁy

further activte s further described bel ow, and the.t n S are
the same as Bﬁﬁf@“&&t&fﬂlwi‘&l*&}m AR 180 G AEPate HORSNG e )c?r%@ ch
i.e., the actféaér@a HRAUS, Ilﬂgwaaedla&k“zs%zvmme%um 42 V87, 988or thd\Wntalirer 70 t 1S
twi sted clockw se while the collar cap 42, 142, 242 or the container 70 is
hel d in or derisheldimerdbrip sompletephapressmiizing ey noming ofthadjspenser pestean Lhenser
system 10. 20 In the enbodi nents of Figures 7, 9 and 11, an inset upper lip
81 of the actuator

20 In the embodiments of Figures 7, 9 and 11, an inset upper lip 81 of the actuator

o

housing 22, 122, 222 creates an engaging means by which overcap 80 is seated to protect the
activating button 29 from accidental discharge while the system 10 is in storage or while it is
in transit. Such engaging means can be any of a wide variety of mechanical features that
allows the overcap 80 to be securely fastened to the actuator housing 22, 122, 222 and yet
25  also easily removed for operation of the dispenser system 10. Such engaging means are well

known to those persons skilled in the arts and will not be further discussed herein.

Referring specifically to Figures 5-7, the actuator housing 122 of the DHA model has

an inner circular wall 123 that defines a space within its circumference through which the

30 spring valve retainer 32 portion of the actuator assembly 120 is seated. The space within the
circumference of the inner circular wall 123 is defined by a diameter that is slightly larger

than the diameter of the spring valve retainer 32, such that there is minimal clearance

between the two components 123, 32 that creates a minimal frictional force between the two
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housi ng 22, 122, 222 creates an engagi ng neans by which overcap 80 is
seated to protect the activating button 29 from accidental discharge while
t he syst ewmol@/1930n storage or while it is in transit. Swdr/esvga¢isng neans
can be any of a wide variety of mschani cal features that allows the
overcap 80 to _be s el fasten th ct.ua in 2 and
yet 25 al so egg’lpf)ﬁen?seul r‘%gviézd Xe) Operae?n%l oensg%t? m lﬁ hgfwse%‘gﬁ‘?&&é’ %‘g?uet#zcﬁmgéuch
engagi Ng neangalbrg anethk innknéiilat Wall IM3E theactaftchotking 1 20 thiere i dvdntaintedliaand
will not be further discussed herein. Referring specifically. t ures
R de] Mieretaf

5-7, the act (acwr wliZnextansme beloytihe gyigg utnqhetending alpgﬁhw |
123 that defi "B B DA Whih ¥ ’[’hE?nt&hfeﬁl'dﬁfv@a'ileﬁg?sﬁlﬁﬁ glﬂfeam&\pmafﬂgweéo
spring val ve retal ner portion of the actuator assenbly 120 is seated
The space Wi trisertot the “domblcfhhﬂar agtioe abfervdde durmgethe ginngmbtr OK/\léuprr@@‘lm@
defined by a dianeter t h arger than the dianmeter of the
spring val ve IP ﬁl?ﬂﬁf‘sﬁ'gﬁbesﬁﬂﬁhertdﬁ%{i{’?dﬁbgkéy is miniml clearance between the
two conponents 123, 32 that creates a minimal frictional force between the
two 11 WO 03/015930 PCT/ US02/ 26547 = conponents, 123, 32 upon oper ation of
the system 10. Betndarousisabgdipspiscpf Son Reseat Prention, thRRIeSSUZNEAPRFOEHEN hner
circular wall tagt JAEnregiar e
en%%,dq;utl]ﬂggf%gﬁf%ealg%om §1lafégtbé2ﬂ?le u %?r%f{@ of ﬁie t6 Aﬁa v@ﬁ

circular wall ext e ou 21 1 n engt but not
ext endi ng 1be|g@mera1ﬂ15einFﬁguncg6.mscp_artimhierly ghown inth¢ figud@3the Tilseadtinh escns chihent gusaal |

125 is threaded, a feature ich gives 5. rise.to the "~double"” helix tion
obser ved dur 1AG1eoHE AL Riafte et i e et Ry e RN I obe
further descriried: QRuBMyall M2 9L 42 BRPHIEIR6 Sh@bbyl Pa6vilia e fiton bNpantid on,

t he pressurizing nechanismis engaged initially by a first action

gener at ed by ¥eeCopeppadieglniwhenaugst anpdips appxtepns] iopabing forcpghay Srigls fiejagtuptar

Figure 6. As r S
when a user a}%g%lﬁégﬂaﬁ‘réea% er n\gfhtérﬂltealpt% 1? gé; c%%a%eﬁﬂgs o 0?&%‘@%& Fldelé}glc ﬁg? f)r
housi ng 122, mugagsagigyoar\sabodidéntsdhgd Sﬁnﬁaty @intptisd Bayone igs hiaddp Wgshorrthd)s 147
of spindle 146, thereby providing rotation of i_ndl 46. .

Cor r espondi nghsp; ThA&Reagerieny Ian(g gyt %Pfé%tg{ﬁﬁ‘iﬁp Zg@pgfqeﬁbgsﬁgrp&%vu}q.‘fgf M wi sts
the actuator upkl@HishlBgoﬁ]-gﬁthe Ta&ﬁﬁ:@idﬁoullglg 193 what enefih@l Rouddle! 122 20raRe@ee | ugs
58 of outer circular wall of 15 housing 50. In sone enbodi nents, |ugs 58
may conpri se totajedniata dlmg@on rﬁmﬁlet, uss, 12groftpison ¢alkee 148rengagn yith onent iR
configuration,of r 126 he gs 58

notion of t heel%lm ol cfefcyp ‘%ﬁglﬁmml&gﬁw Ctgnsyvllle Yavcsz’tall}% or%%qgg O%S@%ﬁdﬁp\[\%\n sted
or 20 engage with threads 145 of spindle 146, providing an upward motion of spindle 146 and

linear travel of piston 44 upon twisting the actuator housing in a direction. Therefore, piston
44, which is connected to the spindle 146, will linearly travel during the upstroke of the
piston 44 and spindle 146. As the spindle 146 and piston 44 withdraw from the cylindrical
housing 50 during the course of the first action, product is pulled out of the container 70
25 through the dip tube acceptor port 54 and is deposited within the cylindrical housing 50. The
second action commences with the counter-directional twisting of the actuator housing 122
and a corresponding rotation of inner circular wall 123 and spindle 146, a downward motion
of actuator housing 122, and a downward motion and linear travel of spindle 146 and piston
44, provided by the mechanical relationships described above. As the spindle 146 and the
30 attached piston 44 travel downward, the product is forced out of the cylindrical housing 50
and into the elastomeric bladder 60, thus priming the dispenser system 10 prior to the
activating button 29 being depressed. As will be recognized by persons skilled in the art, the
quantity and type of product dispensed by such a system 10 can be varied by changing either
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rotated in a direction. Further, lugs 127 of piston collar 148 engage with
one or nore elenents of cylindrical housing 50, such as w ndows, and the
| ugs 128 wio @iessnm col | ar 148 20 engage with threads 145 afcspsondésar 146,

provi ding an upward notion of spindle 146 and |i near tr?vel of pit st 0n424
upon tw stin j [ | FQN. Therefore, sto ,
V\E ichis congéﬂg[kgéa{%%ymg% gﬁﬁ @%ﬂ‘gtﬂewﬂ#{aﬂ??’%g%rspl-&aﬁr 121\% nﬁ(}ﬁﬁ%& 0 Fhf

upstroke of t hderfagingpotondobllanidsspi ndl e 146. As the spindle 146 and piston
44 wi thdraw fromthe cylindrical housing 50 during the course of the first
action, product is pulled out of the container 70 25 through the dip tube

acceptor port 54 aQehtingingap st Reletity B Mghbe, ﬁﬂikﬁ&{ahgé!caﬂ%éibg a?%gvit-ﬂhe

second action conmences with the counter-directional Tw sting
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downward notion an I near trave N !
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i i f th
Syl indr cal hReHoE K 2 ah R R Olorice pemir el b, Bedus Gommiaunuiscasite ng
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As wi |l be recognized by persons skilled in the art try and type
of product @i spesse eatiagon fhe disenpsedamgre@ersiatail belowan fedalertoy tocHvh gnbglimérther
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on the inter n%ﬁf’%f“én%?rf’mﬂlﬁg Jgpduct wimately dignspseRousi ng 122. Further, by
altering the spacing and pitch of the threads of the spindle 146 and the
lugs of the interfacing piston collar 148, as well as the internal threads
of the adfuator Hieshhest, F2gurefshowgdsit 88 indérmedinterwatli25 ofitha baste$ A piodel is

f i i it ce tensions, .formul ati ons, etc. can
e sel ot ot {avorly shicRfiOmasd Enea shihihGrdenh Pieqmos: i THCto S Hincas

will be di scutsedsidmgleadfeatvedehdiittcR) @Mkting of B 85BN L Gn ST RITROGIIENt S-
In the enbodi nent of Figure 7, the double helix action described above

resul ts in t &P 4P the BessBrzipgEenyikilntlm pirvding asignificod degreanfirtrisiratitve
el astonmeri ¢ NRSEEUGhd tWQpccﬁxﬁ)oYi@Hté 289, 5L 122 0 IR %@%@tS}BAI el?lgc?&%gﬁts, the

ultimately di spensed. '
20  twisting of the actuator housing 122, 22 forces the spindle 146, 46 which is attached to the

piston 44, to travel via its threads either upward or downward along the grooves of the piston
collar 148, 48, thus mechanically providing the force necessary to withdraw product from the
container 70, deposit it first within the cylindrical housing 50 and then ultimately within the
elastomeric reservoir 60 to complete the charging of the dispenser system 10. The
25  mechanical advantage to these embodiments, referred to generally as a floating track and rail
system design, is that, with minimal effort, a single twist of the two components of the DHA
embodiment (or 1% turns of the SHA embodiment, which would require the application of
even less force by the user) generates a substantially long bore stroke, which translates into
the acquisition of a large volume of product, which is then ready to be dispensed. This large
30  volume of product is then capable of being sprayed consistently for a long period of time,
such as, in some embodiments, 12-15 seconds, before the mechanical charge built up in the
system 10 dissipates. In combination with the non-clogging flexible face actuator assembly’s

precise shut-off capability, this translates into a mechanical aerosol dispenser that has
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15 By contrast, Figure 9 shows that the internmediate wall 25 of the basic
SHA nodel is essentially snooth and is shaped such that it accepts the
upper i nneo ssa@l1593d3 of the collar cap 42 so as to nore efHaauwsoers3n7
facilitate the twi sting of the actuator housing 22 and the collar cap 42
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SHA enbodi nentlispensére 20 twi sti ng of t he actuator housing 122, 22 forces the
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148, 48, thus mechreteeRblayaii tOMbett DIhE ishef RhGSVIIEBLTHRIB114ra
product fromthe _contalner 70, glgl%pom !tiﬁalt first withint re %%mgrl cal
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I's

the acquisition of a large volunme of product, whic eady to be
di spensed.!%This | arge 30 vol une of product is then capable of being sprayed

1215 seconds, - berarPREhU8RERed Wpued R Ron o R By et 19
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assenbly's precise %{1 ]t% of f capabi Iltg this translates into a nechani cal
aer osol  di spefi€ &SI hepistopy teatpindier#e sahe psedar boﬁpmpfén@ﬁ thy
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di spensers. Referring again to Figure 9 e upper inner wat
col | ar caps 42508l betum, Gpweves, ae&ﬂmdmmtculase@sééaﬁtha%dtmnmﬁﬁes amfindrigpdcber

i ncludes an i rimA4s. fo nterior of the cap 42
t hat provides {%héh %{Cﬁc ur Seengnrabﬁ?‘ndéif:r %8@% dg'iﬂo E‘P‘ilh dha pister44 srgnasde a
seats. The Cdﬁﬂahfestﬂlfgrpoéiﬁoﬁrﬁﬁcpﬁmﬂicﬁl%uﬁn% IMEBduded E@Erap\!vfnﬁbl\lv@ﬂ WA bilovHbr
slightly outset fromthe u inner wall 43 that has threads upon its

interior sur e S{roAnscHan totﬂl*?eseﬁf‘éillllcalifesé%rpilngziu@éﬁ othe pistoncalimiB proidedact ed
with the standglnfRBifinRels v%ﬁg ’ﬂ%‘éﬂontgatttﬁg pgl%ﬁl44 da Fgpm 4G5 are gble to move

20 securely up and down within the cylindrical housing 50 along the lugs 128 of the piston

collar 48, similar to the travel described for the DHA embodiment above.

The cylindrical housing 50 shown in Figure 9 further includes a dip tube acceptor port

54 protruding from its bottom as well as a bleed back feature 56, located in this embodiment

25  approximately 180° away, as in substantially opposite from, the dip tube acceptor port 54.
The acceptor port 54 allows a dip tube (not shown) to be attached that provides a product
pathway from the standard container 70 up into the cylindrical housing 50, from where the
product travels up through the actuator assembly 20 during the dispensing cycle. The bleed
back feature 56 allows an overcharged reservoir bulb 60 to release some product back into

30  the standard container 70, thus reducing the pressure during the storage of the charge. In this
embodiment, the bleed back feature 56 is conical in shape with the apex of the cone
consisting of a webbing that, when pierced in the manufacturing process, forms the pathway

for fluid to travel from the bulb 60 to the container 70. Those persons skilled in the art will
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20  directional instance.

Continuing to refer to Figures 8 and 9, the lip 61 of the reservoir bladder of this SHA.
embodiment is seated within an upstanding wall 57 extending radially upward from the
bottom 53 of the cylindrical housing 50 while the rest of the reservoir bladder 60 protrudes

25  through the space defined by the inner circular edge 55 of the bottom 53. The bladder 60
extends down into the standard container 70. As described above, upon the downward
motion of the piston 44 and spindle 46, the reservoir bladder 60 becomes charged with a
hydraulic pressure differential created within the cylindrical housing 50. Upon the release of
the pressure through the depressing of the activating button 29, the reservoir bladder 60 is

30  discharged and the equilization of the hydraulic pressure differential within the cylindrical
housing 50 allows any excess product to be dispensed within the standard container 70. On
the upward stroke of the piston 44, product travels through the port acceptor 54 and into the

cylindrical housing 50 where it awaits dispensing. The overcap 80, which seats itself over an
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head 57 that is raised up along with the spindle 46 within the cylindrical

housi ng 50 upon an initial twsting of the actuator housing 22, and forced
back downwioniswis4se cylindrical housing 50 until the pist@cwesrr6é4pon the
cylindrical housing bottom 53 upon a reverse twisting of the 10 actuator
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i nner cirecul é]i’re%‘g@.guggngﬁlgg{‘ﬂ’é Vlﬁlcﬁ"'f’d?ﬂdg%t. aﬁﬂ’g‘%“ﬁﬂﬁgfm%ﬁ tﬂ%ﬂ?@ﬁﬂ?“‘é‘zﬂm into
the standard ;Ui uklon thSactlRsR hbRAR 12DAUE utilikh BabearfiGwiaid msidd on of
t he piston 44 and spindl e 46, the reservoir bladder 60 becones charged with

a hydraul i c thatemduees twics the fravel pithe pisterd4andwpindlp h4q wighie theicilindriga howdigs i ng

50. Upon the g.el ease of ...t he...pr. . I

activating buCt BRGe el AEURGE MBS FRG FaTHARlo. Fifiber .

equi | i zat i19n iRkorhdrefeyed arbidimare andwhilecthé §teke mkesplacs] thhhetudtérdrongihg Hadr i cal

housi ng 50 all ows any excess Efr oduct .to bhe dispensed wthin the standard

cont ai ner 70.mYyss upwEdybyenechaliof thesntye sEple- pi st on 44, product travel s

t hrough the port acceptor 54 and into the «cylindrical housing 50 where it

awai ts di spensing. The overcap 80, which seats itself over an 15 WO

03/ 015930 PCT/ USOBy2@5tast, thaSEA embelimenstshown igligales 881 meytferate e stveve t he

:gz iugéﬁ'[ arogisc{gagﬁ%ﬁ;zré%st%re 4\(;?,en tsgl%lglgalé}% c&%br%gt%[netﬁ;t aret %gd %%ﬁg%m%%digeg{g but is
20 differentiated in some preferred embodiments by the reduction by one-half stroke when the

upper mode of travel is removed, thereby forcing the lower mode to provide the remaining
travel for the other half of the required stroke. Regarding other geometrical and functional

aspects, however, the two embodiments may be considered similar.

25 A second SHA embodiment, shown in Figures 11, 12, and 13, may feature a slightly
larger diameter piston 244. One difference between this embodiment and the DHA and the
SHA embodiments previously described is that it features less components and thus creates a
simpler product to manufacture. In a preferred second SHA embodiment, the piston head
257 may have an approximately 1.0 inch diameter versus an approximately 0.782 inch

30 diameter of a piston head 57 in some of the DHA and SHA embodiments previously
described. Again, it is important to note that the diameter specified is not intended to be
limiting in any way; rather, the relative proportionality of the piston head 57, 257 and
cylindrical housing 50, 250 and/or the relative proportionality of the threads of the spindle or
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Thus with the exception of the geonetries of the respective actuator
housi ngs 22, 122, 5 the piston collars 48, 148, and the thread patterns on
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pi ston 44 an i ndl . j nati . J | but
is 20 diffeﬁ;nt#ggé e@ﬁﬂlgﬁgﬁgﬁg?§$$%§8%ﬁﬁ%§fﬁ§§@ghﬁﬁgﬁﬁgﬁggﬁﬁé |o%ﬁ%y
one- hal f gbr ofi€A eiboditments appeplacadbiea sifigle cam@inentseftredte egl thirdadedghigtord 244Ci ng
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required str @lla‘iﬂizé}éerﬂftﬂ@“gﬁﬁ L‘fg?g%@m&g? ‘?oé]ﬁ’f Caﬁr]lé;’f‘la ﬁ%?ﬁeyﬁ% mogl"ts]ﬁ% ?gtiw
however, the gue senbadielBNVeDesB¥pIRRd BQE'ﬁh%@E&ﬁbo%bﬁ’f‘réféﬁed telad the (R8sRAEo1fRFA
enbodi ment, shown in Figures 11, 12, and 13, nay feature a slightly |arger

di amet er pist@n22%44. One difference between this enbodi nent and the DHA and
the SHA enbodi nents previously described is that it features | ess
conponents and thus creates a sinpler product to manufacture. In a
preferredisecond Sidatiruihgeh viewFiguid&l, pltkdugh bbhahkead?B Golitar ah 24Peandractuator
approximately 1.0 inch diameter versus an approxina}ely 0.782 inch 30

0
di aneter of P88 dA% AP PISHered eompricatly TEgdaliednislagiinto the Jof At SHA
previously Bl prildalsth debdribbd thefRE hal sitlarfteh BerlvBdt enltd@inthRTHE!

specified is not Intended to imting 10 any way; rather, the relative
propor ti onal ithyeadsd cohar cap 212end the actu®dr hop§g 202t Feguré hicktill deaturétheisliengptib®, 250

and/or the relative proportional ity of the thre Of the indle or. 16 WO
03/ 015930 P Cﬁrﬂgﬁ; flggagago%rthelr respectlvg cifular Otfter whllS %qgcﬂ%ate a non—sﬁﬁ)pmg grip I())y the
20 user. Thus, this portion of the pressurizing mechanism is similar to the like features of the
previously described embodiments. Further, the threaded collar cap 242 may retain the
internal threading required to threadably connect with the standard container 70 housing the

desired product.

25 Figure 11 also illustrates that in some embodiments the actuator housing 222 may
feature only an outer circular wall 221 and an inner circular wall 223. The space defined
within the inner circular wall 223 accepts the spring valve retainer 32 as it does in the
previously described DHA and SHA embodiments, which itself accepts the valve stem seal
30 (comparable to the other embodiments shown in Figures 7 and 9). The threaded piston 244

30 travels up the internal threading of the lower inner circular wall 245 of the threaded collar cap
242. The lower inner circular wall 245 of the threaded collar cap 242 acts in like manner
with respect to the threaded collar cap 48, 148 of the previously described SHA and DHA

embodiments, respectively, extending beneath the outer circular wall 241. Further, the
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pi ston 46, 146, 244 and the grooves of the piston collar 48, 148, 245 and/or
the length of the piston 44, 144, 244 and the |length of the cylindrical
housi ng 5%0 @B@s5@\0be nore inportant, as the proportional irCIVrEsN268870r
decreasing of the sizing of these conponents will accomobdate a variety of
product appli I i L jrent. feat ure

conbi ni ng sevgl?ég%i@d]o‘%llfﬁ%ab?ﬁg%%%%}j %%e(gtnrrglgrn(g}rg@f ??V?lg%%’n%nﬂﬁ?%\yﬂ?eowgerd&%ri bed
enbodi ment s deirdutey wallednshowhdan Figurag ap pat of 8 SHAVBWb®lih&itaihal 92sks tWititHeMar y
function and the benefidcijtngl bf aturqs of the gﬁner al _di spenser si:éstem 10.
Referring to PIYHF 829 defingd by theapnnlar space formsfl Refivgensthp ontarpirgplabgalherang he
DHA and 10 SHheanhe dirdat 283 e Mhs@thidhodsiss PO € to
as a threaded piston 244. Simlarly, the S???%%%ol%ﬁ’ﬁg%%%%gfﬁﬁe

col | ar cap S14ylindcabhoysing 25PRS e dedond SHAsmboimentashewiSiiFigmel &l ishliffmertseen

repl aced by I ref enr St rneaded. col | gr ap 242.
15 Conti nui ngﬁ%q%i @&%ﬁﬁ%ﬁ?@ﬁinf ﬁaﬁ?ﬁ%&&%%@[%ﬂ%%ﬁé‘e‘a c?g}nFe& .ztgsaea%& and
aﬁt uat or gou&immisﬁlgzgﬂ&wvstﬁ withnwhidk Itcfﬁgg@]ﬂelugk 391 bt %ﬁe mReided esliaf 88 8t ke to
the DHA and SHA . e i ments. previously described, .there are many
simlarities W&Yﬂbﬁgﬁﬁ%@aisﬁéﬁ@odwt tferustrsssiatiallysmenth optepcirgylar el

act uat or  houspNGwidd L rédinifil P89 drdeirehidd s fpat éﬁ'a?]i]a{;c Bﬁ)gﬂffeg g ff{é?sﬁfaﬁ& m&nIBY € d

surfaces of their respectrve circul ar outer wa aci ate a

non- sl i ppilig Whickhtanitaghte thothresded colttmmp 24hi s portion of the pressuri zing
mechanismis simlar to the like features of the previously described
enbodi nents. Further, the threaded collar cap 242 may retain the internal
threadi ng requi r edntréptdibeasiail dongRAAREH the SHA tehifbodinRACOAb R GOk Rie8! thé O
housing the desired product. 25 Figure 11 also illustrates that in sonme
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SHA and DHA having threads, and in some preferred embodiments having only a portion of its length

20 threaded as shown, engaging threads of an inner wall of a collar cap 342. The threaded
piston 344, in some preferred embodiments, has a shoulder 346. The collar cap 342 further
provides a depending cylinder housing portion 350. The cylinder housing portion 350 is part
of and integral with the collar cap 342, reducing the number of parts of the dispenser system.

The collar cap further provides a shoulder 348 corresponding to shoulder 346, shoulder 346

25  resting against shoulder 348 when the piston 344 is fully extended by rotation of actuator

housing 322.

The collar cap 342 may be referred to, in some embodiments, as a collar cap cylinder,

serving as a cylinder housing consistent with the mechanical relationships and functions of

30 the cylinder housings of previously described embodiments. The function and benefits of the
dispenser of Figures 15 and 16 is consistent with the function and benefits of the other SHA
embodiments as previously described. In summary, however, a rotation of the actuator

housing 322, configured with piston 344, results in a rotation of the piston 344 by the
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enbodi nments, respectively, extending beneath the outer circular wall 241.
Further, the 17 WO 03/015930 PCT/ US02/ 26547 threaded collar cap 242
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| engt h 20 thrlygc@gggsﬂ? O\An,ee‘gjlr}gagl ng tﬁogpggagé/dolf an | nng’r wal | of (fls’gol | ar
cap 342. The shhweaBiguredil sarethe3uost efficiento Refepimgfte Figueks éPiddinddhtthe ventisg a

shoul der 346. The col.l ar vi des. a. depepdi yI|nd
housi ng port i BB “f‘ﬂ'édeﬁﬂgfrr‘?ﬁ‘éﬁm %ﬁ%%hdo%aeatapgﬂx%ﬁ?y 12;% algg “@apﬁﬁa
integral wst hhdliR@h&@bdrafanGpper3fbBx chafibie 208 ahd€ IovHTheTx El‘fanﬂ)af £%4. oThd Vit
di spenser system The col lar ca& further provides a shoul der 348

cor r espondi ngsw@mmmlwmn@ vegl§3hbajia theupperimner gisquian yall d43.agbesthownder 348

when the pi st q]%d,g 2 322.

The col | ar ca%g‘ggg? &b‘ﬁa'll T@égrne tgfﬁ%lyerﬁ 22{))%!()@%%{)@'@”%%;&2& t&rg%deg (}:ég%nlqgr cap
cyl i nder, ea‘t\’tlnemj)eﬁef s (h)y}nsmoler atdergiairgs dweil $a endr the dikpensee systeoh Hhthoal

relationship Ses?' %Pslflrlljgna%tofp gﬁo t?le vacuum conditions created by the hydraulic priming and recreate

:1
(@ :".

20 an equilibrium condition within the system 10. The ambient air enters the upper helix
chambers 292 and carries through the connection of the threaded collar cap 242 and the
cylindrical housing 250, provided in some preferred embodiments as a window-to-latch
configuration. Ambient air is also exchanged between the helix threads 296 of the interface
between the cylindrical housing 250 and the lower circular inner wall 245 of the threaded

25  collar cap 242 as the threads of the threaded piston 244 travels up and down the internal
threads of the lower inner circular wall 245 of the threaded collar cap 242. This telescoping
action of the helix threads 296 with the air exchange feature, facilitates the system’s
functioning attributes to aid in maintaining a pressure equilibrium within the container 70
relative to the ambient environment outside, and at the same time, allows air exchange

30 throughout the dispensing stroke as well as the replenishing stroke.

Continuing to refer to Figures 12, 13 and 14, the two above-discussed sitnations occur

only through the opening of the vent holes 290, which in some embodiments occurs within
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30 the cylinder housings of previously described enbodi nents. The function
and benefits of the dispenser of Figures 15 and 16 is consistent with the
function wadslmesmsbi ts of the other SHA enbodi ments as pr eadTousRAR6547
described. In summary, however, a rotation of the actuator housing 322,

configured with piston 344  resulis. i rotatiopn of the. pist 344 t he
T8 o031 01500 PR 85 onBnk e BageCorite B Rutestia Beva Beatheatousty
described in et iy ewdbdigiest, an&edk eIk . full RRkRFHMArd And Maclh @ Ghdt Odb1iofrst he
actuat or housing creates an upward novenent of the piston 344, draw ng

product i nto WpExEgpehdaseedsdugions spranwih the virgss helpoP being oper erlosed
direction of RS . fec .

pi ston 344, f%%%%%gﬁPﬁﬂgg%émm Sm%g%ﬁﬁgﬁﬁﬁﬁ?%sgﬁe ag%ggmgﬁgq%ﬁgéﬁ%ﬁggof
t he di spenser ths pericelin whichtlivghmraded piston2d {sifully systeinFosthalresoditesygerdo | t

shoul d be first .nentiqgned that the r.evi ousl y descri.bed, enpodi nept s y
all include aca\lllel?‘?talsf‘le&q’gﬁf&oe COTIRHBeT] lg&ﬂﬁo%r‘élfeé? d’lsl%%‘hlf? %ﬁ?ﬁ%&bﬁé‘qﬁ
venting syst eghipped (MY ube ds HRBRYSEnthiNG ifl ilsPARS chigay:SbemM 10 is consi dered
10 open, i.e., anbient air needs to be replaced when product is dispensed
during the replenishing cycle of the dispensing sequence in order to

of fset the vacuum 't'qg% i | i ey The
venting systemi nc%%%girdaqee |e?1El eﬁlgtesgg{r%l %gﬂkglge%ﬂggﬁﬁneglﬁtd%% ;%é%ﬁ%sﬂgemlgn

Fi gure 11,10ar gystcheasaomiltigle parcventihg syRehe incotpgrating gdskets @ohBinafich witldhdlds, t he
venting systemmay jnclude a pair of vent holes 290, |ocated approxi mately
180 apart, antf™ other Jfe Yot gldepts oR R Pimotgy wﬁbg? meehancakwdritletcopse and
a | over hel i XaiBRpReToudFescHBBd, \u§ May B2Yhb RN RIuRL 19 26@TB S \LkES3543a 1 n
the upper inner circulai wall 243, as best shown in Figure 11

Funct i onal | y, Alipraative embodimentromey pPOddeas enopieee désign providing orve andradesdéd

piston is at _t ex.of i do troke. ipent air J.s all.og t g, enter
Phe. ai spenser <L Ep@FsaRmiib BN bl IR iRl iyt BB el
condi ti onsiscr&air@ddddyin teentbydingul ofFigdsming. and recreate 20 an equilibrium
condition within the system 10:. The anbient air enters the upper helix
chanbers 292 and carries through the connection of the threaded collar cap
242 and the cyli L i rQVi o

enbodi ment s 2’ a i paBer e Ay SReeas ipRiRY cpatink s B RELH HGfle prosont
exchanged betineation ey het¢mbodiddieavsicyad ways. fitiavalves both ethod betpreress as Well

cylindrical housing 250 and the.lower circular. inner l,L] 245 of th
Threaded 25 oo PapRud e Bims Witiatit SbSinet R B8 et R e horhfine
travel s upoan@sdewhovide be Aéieéveaby the various plurality of apparatus and device described and

as steps which are inherent to utilization. They are simply the natural result of utilizing the
plurality of apparatus and device as intended and described. In addition, while a plurality of
apparatus and device are disclosed, it should be understood that these not only accomplish
certain methods and processes but also can be varied in a number of ways. Importantly, as to
25  all of the foregoing, all of these facets should be understood to be encompassed by this

disclosure.

It should also be understood that a variety of changes may be made without departing

from the essence of the invention. Such changes are also implicitly included in the

30 description. They still fall within the scope of this invention. A broad disclosure
encompassing both the explicit embodiment(s) shown, the great variety of implicit alternative
embodiments, and the broad methods or processes and the like are encompassed by this

disclosure.
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threads of the lower inner circular wall 245 of the threaded collar cap
242. This telescoping action of the helix threads 296 with the air
exchange Wweaiimsg3of acilitates the systemis functioni ng atraT/imseeees4ro ai d
in maintaining a pressure equilibriumw thin the container 70 relative to
t he anbi ent environnment outside, and at the same tinme, allows air exchange
30 throughout the dispensing stroke as well as the replenishing stroke.
Conti nui ng to ref eFuther,Faghi o€ thel PariodSelamentd 4f thehmvéntion ahd\chimld aay e che

situations occ thr gh the enj of t ve hol es 290, which in
sone enbodi rreﬁ‘%i‘ée"(ﬁg&l%/ gy '{Q}gf @ﬁ%ﬂ?@é@‘ﬂg@r Y“Eﬁ%ﬁfﬁ‘?‘)%%%‘?omg%séfa%
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each cycle of this embodi nent, there is only a“full turn forward

backwar d t Hat Pesess\eebedimept oo avemumastly aMarisfioncfdsy dlamanu afthagé. quayaﬂm, fth t he
vents holes 2 [ hoyt 1t hi .cl e us

system 10 remgl?oﬁgﬁenqgg&&%? @%taghl%%fé QIOSI%%TSeea t%et)iglln R %ﬂb%}weﬁlso%ﬁ?ﬁjé’r%g?ri od
in which the tivhekdedt pisicarpddd beduivaleyt dppirﬁtﬁ@ﬁeﬂlﬁk.orﬁﬁfhoﬂf&hﬁs + &8 danlyt he
system 10 can be assenbl ed to the container 70 in a node where the piston
is fully exteH§dHncliqn or LHpls pethe s91% nerchsapvalentabreader. <y cEgnnare gerericrien s
same confi gur giduifbe dohsidedHode Qﬁ'cofrdﬁﬁstsgr?fn OdEigtdAbs %%eﬂblﬁ%?%%ﬁ Such
enbodi nents nay provide a venting 10 systemas a nultiple part venting
system i nor omariml gstiteted whareglssiyidria makn ewplickt thminqél,mtly\)cmmatdsqovcmgeouoher

act o pr evi oUehy toadr Ra LRy S ekttt A e e Eps B SR g

gasket 352.  flay bé expidsyed o€ AhReMsTRIEnd MM a0 Ban MRt WhiSk usk] $ﬁaﬂ:§bt10n
provi ding open_and closed configurations prl marily through the mechani cal

and t el escopi mgmdEdy: s#ehlenans diselgsed shenld brtnderstond 4a enpomppyadiisclpsemef the
enbodi nent of , Vi (o]

foregoi ng, t he dbgg’f }g&c%%tc%%?esﬁﬁ?ﬂ%@g}%g@# thlH E%E!rll%)%cghgn%l&/gﬁg %)Jrlﬁglg(ff ed in a
vari ety of 15wa3hsclo$we o Vol mtdnb‘sllmuhbbmmmﬂeesnnbdgo coespagsdisedddure @l‘sthapctarfat us

and devi ce. , at i odi be di scl ose

the 20 resul ts i“ﬁh% ghﬁtgera?é cét\lfye(gb efr{e ‘?‘%‘u“sonﬁ?r BITES gg‘ﬁ’é{F]é(t us
and devi ce degiélbfieslofihe actad$ “ShRBfiy WidER ddchshBRBSBN be almemdohlta é‘ﬁdoﬁx?ass-rh ey
are sinply the natural result of ut|I|2|ngthe plurality of apparatus and

devi ce as i nt éseladreefdan acuator) aryl evema smedns fos actugipng].eSughghanged dndylterhative
gﬁf’f,” Ztcgi andte%ﬁé’ér%?o B $nddlsioh 56 xplidiag HRthth Rend RAGHELROD that these not
20

Any acts of law, statutes, regulations, or rules mentioned in this application for patent,
and any patents, publications, or other references mentioned in this application for patent are
hereby incorporated by reference. In addition, as to each term used it should be understood
that unless its utilization in this application is inconsistent with such interpretation, common

25  dictionary definitions should be understood as incorporated for each term and all definitions,
alternative terms, and synonyms such as contained in the Random House Webster’s
Unabridged Dictionary, second edition and are hereby incorporated by reference. Finally, all
references listed in the list of References To Be Incorporated By Reference or other
information statement filed with the application are hereby appended and hereby incorporated

30 by reference; however, as to each of the above, to the extent that such information or
statements incorporated by reference might be considered inconsistent with the patenting of
this/these invention(s) such statements are expressly not to be considered as made by the

applicant(s).
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[ t hods and processes but also can be varied in a nunber of ways.
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the essence of. theUisiraTENITDOSUSENIRANges are al so inplicitly included in
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explicitly Lncluded in the description. 20

Further, if or when used, the use of the transitional phrase “comprising” is used to
maintain the “open-end” claims herein, according to traditional claim interpretation. Thus,
unless the context requires otherwise, it should be understood that the term “comprise” or

15 variations such as “comprises” or “comprising”, are intended to imply the inclusion of a
stated element or step or group of elements or steps but not the exclusion of any other
element or step or group of elements or steps. Such terms should be interpreted in their most

expansive form so as to afford the applicant the broadest coverage legally permissible.

20 The claims set forth in this application are hereby incorporated by reference as
part of the description of the invention, and the applicant expressly reserves the right to use
all of or a portion of such incorporated content of such claims as additional description to
support any of or all of the claims or any element or component thereof. The Applicant’s
further expressly reserves the right to move any portion of or all of the incorporated content

25 of such claims or any element or component thereof from the description into the claims or
from the claims into the description as necessary to further define the matter for which

protection is sought by this application or by any subsequent continuing application thereof,

22



Any acts of law, statutes, regulations, or rules nentioned in this
application for patent, and any patents, publications, or other references
ment i onedwia3iohsso appl i cati on for patent are hereby i ncorpmaresoedeiay
reference. In addition, as to each termused it should be understood that
unl ess its utordtb obthincRy béhefihédSrediitoh Gkt Iydint! ' Wk D such
interpretation common 25 di c?i onary deféi)ﬂr?irdtuiglgr@%gﬁ)?gﬁ%wt}lén%%ﬁgartgﬁgaovﬁs’ as

i ncor por at ed 5, O segnlatiensaf anyrountry aféeatstiand enoh contank neorpahted/iey reRfoNBe shaind
synonyns suchgyag i ! m. House .\W\ebster' s _ Unabri dged

Di ctionary, sec Q‘rllﬁ%?;ﬂi{b %ﬂu{f 3@?@@&?@6@‘” lfcﬁt@é’l"%’)%?‘ﬁ?geﬂlyﬁk}bsre@fe@r“é’ﬁ Ruing
Finally, all applifatioethemef b1 sy edssueiof dxénbibs the@tbn Ref er ences To Be

I ncorporated By Reference or other information statement filed with the
application are hereby appended and hereby incorporated 30 by reference;
however, as to each of the above, to the extent that such information or
statenents incorporated by reference m ght be considered inconsistent with
the patenting of this/these invention(s) such statenents are expressly not
to be considered as nmade by the applicant(s). 21 WO 03/015930

PCT/ US02/ 26547 |. U.S. PATENT DOCUMENTS DOCUMENT NO DATE NAME CLASS
SUBCLASS FI LI NG DATE 4,167,941 09/ 18/ 79 Capra et al. 128 251 10/05/76
4,174,052 11/13/79 Capra et al. 222 207 12/20/77 4,174,055 11/13/79 Capra
et al. 222 319 04/20/77 4,222,500 09/16/80 Capra et al. 222 207 07/24/78
4,387,833 06/14/83 Venus, Jr. 222 95 12/16/80 4,423,829 01/03/84 Katz 222
95 08/28/80 4,872,595 10/10/89 Hamrett et al. 222 209 09/27/88 5, 183,185
02/ 02/ 93 Hutcheson et al. 222 209 02/14/91 5 |11. FOREI GN PATENT DOCUMENTS
DOCUMENT NO DATE COUNTRY CLASS SUBCLASS WD 92/14656 14.02.92 International
Appl i cation B65D 37/00 88/54 10 I11. OTHER DOCUMENTS (I ncl udi ng Aut hor,
Title, Date, Pertinent Pages, Etc.) Blake, WIlliam$S., US Nonprovi sional
Application Nunmber 09/933,574, "Non-Chem cal Aerosol Dispenser”, filed
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August 20, 2001, Specification, clains and abstract 36 pages, Draw ngs 14
pages Further, if or when used, the use of the transitional phrase
"conpri siwg'osigsussed to namintain the "open-end" clains he@Eiwvso2zaeaor di ng
to traditional claiminterpretation. Thus, unless the context requires
otherwi se, it shoufgalpgrsunderstood that the term "conprise" or 15
vari ations such as "conprises" or "conprising", are intended to inply the
inclusion of a stated elenment or step or group of elenents or steps but
not the excl uﬁh%gis%%inqn&/.spt her element or step or group of elenents or
steps. Such t SHEUY 6" ve int erpreted in their nost expansive formso as
to afford the applicant the broadest coverage legally permssible. 20 The
claims set forth in this application are hereby incorporated by reference
as part ofS the deddrschiniaHy gresquriged syglemtdpigtispensins prpdich spinprsimg: expr essly
reserves th? right tO_ UnGctu o{ asgémﬁ ” tfle Qé%ﬁattér%gseﬂlfbgﬁ#d&ﬁerlcgﬁgﬁﬁgé grf ecqu (ant ent
of such clains as additional description to support any oOf of al 76t he
claims or any el enlavingan ogidatfiwdipénsing dregadduct] drenlvifpd stleaivelySoutihg the payduct
expressly reserves_the rijght to noye. an rtiqgn of or all of the
i ncorporated cont efftt ?@tt?g a %ﬁ’hacct,‘f%‘?rrbﬁ“%‘?é? vaithsopneeting the yakye s 2oty eof
from the descri pti@@hérHafink R aGthv@tiABmedhanikh ORhitA ¥ hed ﬁig?&e&,%l@esttlﬂgproduct

or

description as necessary to further define the matter which protection

i s sought By this Bisighrosgh theyalye adthemtirangh egulett conti nui ng application
t hereof, 22 WO 03/015 126 to.obtain any benefit of
reduction in fees pur s%}gsttgﬁ%e%o%%’tt%e pﬁ%fzrrb?sgén\}al?ﬁ“&ﬁrecoﬁlgp (Sa%gapgv\%l,hou?ﬁ%es,
or regul ations of theyistontoising fadther ca@mirisingan thla Garldraond B@eprotig Gitgme pisee by
reference shall survive 8uri nﬂlﬁjhe, entire pendency of this application

i ncl udi ng any subshysiBgand SheteH the giston pvsiess g ther freplle pf aseeniing 2pEidgsige or
extensi on ther eon. combinativitRs Ahinds AndWhébRIR sphRrt Comblitds 'é@in\%ﬁaﬂ ahd@hal med
is: 51. A mechanically pressurized system for “di spensi ng product,

conpri si ngtS an actewarovallaths entst yall funberaompaisiog a agof thstagds allowingethe pobprinsi ng

22 | th :J\a/.falo; ] 23;’ : Ecg)n‘{%ﬂneaagl}; \lggll%tg{e %imﬂle ?ﬁﬁlgasringavgl%t 2 8'5{81% éollaar, Y& %ﬁeréig JL’he
piston collar is capable of connectably engaging the piston housing, and wherein the

piston assembly further comprises a collar cap, and wherein the collar cap is capable

of seating the piston collar, the collar cap further being capable of connectably

20 engaging the piston housing, and wherein the piston assembly further comprises a
means for connectably engaging the actuator assembly; and

an expanding resistant reservoir in fluid communication with the piston

housing.

25 2. The system of claim 1, the system further comprising a container sealably connected

to the collar cap.

3. The system of claim 1, wherein the outlet for dispensing the product further comprise
an orifice.
30
4, The system of claim 1, wherein the valve further comprises a valve stem seal and a

spring valve retainer, the valve stem seal seated within the actuator and further

capable of connectably engaging the spring valve retainer.
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to the outlet, and an actuator housing, therewi th connecting the valve, the
actuator further having an activating nmechani sm which when triggered,
forces thequ3adsssd 10 first through the val ve and then tmaauggeeésa7out | et ;
a piston assenbly, the piston assenbly further conprising a piston housing,
the piston housing further conprising an inlet for drawing the product into
the piston housin and wherein the piston housing is further capabl e of
accepting a pPst on%hmsys@mﬂﬁchénﬂowhwimﬂlqinbmonwheqs agod. wherei n the spindle
conprises an inner wall and an 15 outer wall, the outer wall further
conprising a set of threads allow ng the piston in combination with the

spi ndl e to |i Aear | Yhd systemlof ehainh, ﬁvlﬂreﬁﬁtﬁéﬁb’i’[rﬁ@lHe@éala&y%nmd%dhlﬁ)ﬁﬁ‘en@bﬁt on
collar is capable gém nnect abl y engagi ng. t he _pi ston housi ng, and wherein

the pist o assenb t 8?1P6W¢1‘§é§°@r§&glaé?w%éﬁd Suﬁhﬁlam@néhwlp wbedol | ar
cap is capable ofg8atd Hawﬁxk?ﬁdlghﬁt{)% GRbARE th%ﬁ@ve?@njld @tﬁh&ﬁx&htﬁﬁ‘er&h& %e' ng

capabl e of connectably 20 engaging the piston housin and erein

pi ston assenbly f usanireynicatiopmithdle oduskans f or connectably engagi ng the
actuat or assenbly; and an expanding resistant reservoir in fluid

comuni cation with the piston housing. 25 2. The systemof claim1, the

system further. conplid syt ofclgi@nt, aihBRin HaAstaPhisHE AL conh@ctéd’i@tlﬁﬁ stodr
cap. 3. The system of claim1, wherein the outlet for I spensing t

product fuf her coﬁ%??se an orifice. 30 4. The systemof claim1l, wherein
the valve further conprises a valve stemseal and a spring valve retainer,
the valve stem seal seated within the actuator and further capable of
connect abl y ebgagi Py tywemsoi dlaigy 1,awhezein dieapisten hoidhpViO s€iddidl 583@cted to the

PCT/ US02/ 26547 5. The. systen1of claim2, wherein the inlet conprises a
port. 6. The systéﬁ?5¥ tlaim5, wherein the port nmay be seal ably connected
to an upper end of 5 a dip tube, the dip tube further conprising a | ower
end such that when the dip tube is extended downwardly into the container,
the | oner ¥nd%of tHe S@[ﬁt@mtqﬁ glaim 4, wher¢in thegystem further comprises at least one vent that

allows the system to restore equilibrium following the dispensing of the product by

facilitating an inflow of ambient air into the system.

10. The system of claim 1, wherein the reservoir is an elastomeric bladder.
20
11. The system of claim 10, wherein the system further comprises an overcap, and
wherein the overcap, the valve stem seal, the spring valve retainer, the actuator
housing, the collar cap, the piston collar, the spindle, the piston, the piston housing
and the container are substantially symmetrically disposed about a common axis.
25
12. The system of claim 1, wherein the activating mechanism is an activation button,
which when depressed, triggers a release of the product through the outlet of the

actuator assembly.

30 13.  The system of claim 2, wherein the piston collar is essentially circular and further
comprises an exterior wall and an interior wall, the interior wall further comprising a

set of grooves.
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communi cation with the product. 7. The systemof claim1l, wherein the

pi ston housing is sealably connected to the piston 10 collar. 8. The

syst em of wad @ios9B9) wherein the piston housing is seal abl y raanrseekesd7t o t he
reservoir. 15 9. The systemof claim1l, wherein the systemfurther

conprises at least..pon ent. that., allo the syst 0 restore.equilibrium
Fol Tow ng ¢ he 18 spaREBRE0Rt S 1 Bhtrer g PpSier PLIF sgRh Yiffin Bitpiston
anbient air into tbalasisy ey ofldh inttRCtichbsivaeh Bk s&lodihteads o IEHRIAR dbl he set
reservoir is an elastoneric bladder. 20 11. The system of cl aim 10,

wherei n the syst enPf&iPevsept tnistnsadaran overcap, and wherein the overcap,
the valve stemseal, the spring valve retainer, the actuator housing, the
collar cap, the piston collar, the spindle, the piston, the piston housing
and the comt ailfer ZEhesystehsofaitimald, whergimthe adtwédr hpusing poistbel callro oap @e dothrmon

axis. 25 12. The system.of.cl.aim wher ei.n .t he activatin chani smis an
activation button,mxﬁﬁ?ﬁﬁbﬁﬂgﬂmﬂ%ﬂ%@ggéﬁﬁm?P#56@P%DQ“W§P%QgQH§PHPH@pﬁFoduct
through the outl et cedtétbin Afmbhidt Qichabf @il ¥ abBQo tetate T BothSdIGTBwRe bl m 2,
wherein the piston collar is essentially circular and further conprises an

exterior wall and egvnferrledkwdge diggstion arayad p geramPB#Xifal | further conprising a
set of grooves. 25 WD 03/015930 PCT/ US02/ 26547 14. The system of claim 13,
wherein the linear travel of the spindle within the piston collar is by
way of an imnt éé.act Thnseeinedlaitnhts, swierenf tht hinea dsvel foftiespimpilend|iritiatad by e set

of grooves of the piston_collar. 5 15. The systemof claim 14, wherein the
act uat or housi ng a&){ﬁtlpﬁgfﬁimafta?to{;}glﬂﬂgggl%séﬁgctlgﬁﬁlg} ARSeUF foyPitheradefption ofy g

further wherein thgeagiiaifiha RAeaL Bi8kcabt of &8 co@tbrdbroE AD1idd StheFBPORRISY 1N a
manner such that each is able to rotate in both a clockw se and a

count er cl ockwi se dprthe eonsainerr wherein shecaptmtemforpgiis sufficient to restrict a rotation of the

collar cap or the container.
15
17.  The system of claim 16, wherein a first rotation of the actuator housing and either a
first simultaneous rotation of the collar cap or an application of the counter force to
either the collar cap or the container forces the piston and the spindle to travel linearly
upwardly through the piston housing, thus hydraulically drawing product into the

20 piston housing.

18.  The system of claim 17, wherein a second rotation of the actuator housing and either

a second simultaneous rotation of the collar cap or an application of the counter force

to either the collar cap or the container forces the piston and the spindle to travel

25 linearly downwardly through the piston housing, thus hydraulically forcing product

into the reservoir.

19.  The system of claim 18, wherein the actuator housing is further defined by having an
exterior surface and the collar cap is further defined by having an exterior surface,
30 and the exterior surface of each further comprise a surface variation to enhance

gripability in order to facilitate rotation.
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|0 16. The system of claim15, wherein the linear travel of the spindle is
initiated by a rotation of the actuator housing in one direction

si mul t anews03toas®wdt her a rotation of the collar cap in aBREAVESIZR6547
direction, or of a counter force applied either the collar cap or the

cont ai ner, ei n.the coupter forece . s suffiGi t %fslgri A I ion
of the col Y\Qfd"ca&h 5 rS%t néOc%%lfna]ighgir%?relfﬁelsﬁndifﬁgéﬁgt ;I/lgrtdég%ﬁo d Sglécrh 1%“,%%\%;& ein
a first rotation ahch bEtheGhier thfeadioaidi by0a spedifiei diimice detwlebi sichsifrie saEous
rotation of the collar cap or an application of the counter force to

either the collar tbfébdsor the container forces the piston and the spindle to
travel linearly upwardly through the piston housing, thus hydraulically
drawi ng product into the 20 piston housing. 18. The systemof claim 17,
wherein a seczind rBteaystom oftlairh 80 awhencin he shenifié pitcheof ¢achi afithe set af spoudiels

si mul taneous rotatjon. of .the collar cap or an.applicati.on of. t unt er
force to either ttma@ﬁﬁgpsﬁ%f Cocﬁs‘t?nlfi% %tgﬁ?naela%&%feos @0 g Ridlssd 3%%&;% t he
spindle to travel peh bd neRrd ky/cleaxmasdbint bhprotgh diaha ifto Skeopisthobisiisiig,andl hus
hydraulically forcing product into the reservoir. 19. The systemof claim

18, wherein the acPisad syo RIESPNEITi s further defined by having an exterior
surface and the collar cap is further defined by having an exterior
surface, 30 and the exterior surface of each further conprise a surface
vari ation mo zhharie sygem pfdain 9,ywhereirothe et of grobeasionitheainteripowalt ¢fdhe pigten WO

03/ 015930 PCT/ US02/ 2654 20, .The system of cl ai 8, wherein t spindl e
is further defi neo"(’ﬁ?r 5 %réiefi’fl%%ai %’r&%‘f"e&ﬁ‘f}ﬂg %?nl]t hdéldéseﬁsoﬁl&feﬁa%-gﬁgbﬁnd by
a specific di st angpyvhglaWR@hceB&edH cat6f thetet Of %robWs,&ﬂdﬁein EheQlich dhendtst em
of claim 20, wherein the specific pitch of each of the set of spindle's

threads and the splighic beidicen eask of Bessiol arossesivan be vaisddeshasge hpemepitipd] e s
threads can both bggu\é?ﬁfaﬁgj ?th%?ﬂsﬂﬁ%oﬁﬁﬁ%ﬂmf%cbﬂéotﬂé%%&%ir.drawn into the
into 2.

pi st on housi ng and” °7'0r cé e reservolr. e systemof claim
9, whereinsthe set of grooves on the interior wall of the piston
23.  The system of claim 1, wherein the piston is further defined by a diameter and a
length, and wherein the diameter and the 1ength of the piston can be varied to change

the amount of product drawn into the piston housing and forced into the reservoir.

20 24.  The system of claim 10, wherein the elastomeric bladder is further defined by a

material, a volume, and a geometrical shape.

25.  The system of claim 24, wherein the material, the volume and/or the geometrical
shape of the elastomeric bladder can be varied to change the amount of product

25 dispensed.

26.  The system of claim 15, wherein the actuator housing has an inner wall, and outer

wall and an intermediate wall disposed between the inner and outer walls.
30 27. The system of claim 26, wherein the intermediate wall of the actuator housing further

comprises a set of grooves to allow for additional linear travel of the piston when

combined with the set of threads of the spindle.
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collar is further defined by each groove having a pitch, and is al so
further defined by having a distance between each of the set of grooves,
wherei n tW® @iusdsoof , and the distance between each of tPETEER020Q654gr ooves
can be varied to change the amobunt of product drawn into the piston

housi ng and f ggcedThédvetelnT I WiHrdi : L.
wherein the piston is yf@turt hé’?ﬁgz?‘?%ééén E)%%zlaszogf agﬁehfee Mlgfﬁgl%aégglla@kg%ﬁ?l%g%g
wherein the di amet Bxmadfystsingld comgohenst t he pi ston can be varied to change
t he amount of product drawn into the piston housing and forced into the
reservoir. 20 24. The system of claim 10, wherein the el astoneric bl adder

i s further deP9nedThysyatern®htdiiinals, wheréidl thPistoalidlla: M MBINLLED 250 @RRLIy25-
The system of claim%)4, wherein the material, the volune and/or the
geonetrical’® shape® l?mogq%ss?@fiisglghcgam@men&an be varied to change the
anount of product 25 dispensed. 26. The system of claim 15, wherein the
actuator housing has an inner wall, and outer wall and an internedi ate

wal | di sposed3®et waearechanecally pessusingl systbmrfondispessingfroditt, camprisygt em of clai m

26, wherein the inter iate wall of the actuator housing further
ket gﬁiﬁlh?ﬁ\‘f“l’%?raé?fm Y PSP enear travel of the

conprises a set of "t 60ves>ts

pi ston when comnbined wth thQctfbr, &e dchiafadstRf cdhfisePANG Rt odflce ¥d an
03/ 015930 PCT/ US02/ 26547 28. The system of claim 1l,” wherein the piston and

the spindl¥® are seal ablafieadnpmseynise fortgegariag f dispensing afthe prodwas Sreugh said9 .
The system of claim 28, whesgLo the piston collar and the collar cap are
sealably 5 conbined to form a second single conponent. 30. A nechanically
pressurized system for di spensivaghpvaddufitrtherconmprisi anglve sbsin sl atat Dépring
assenbly, the actuator i Si ator, . the actuator

further conprises an od?lﬁ’g{erg%ilpgrf :‘\J’VE‘g‘%&h Iengh'e %%Hggqtafée&f% Wihindhenantiaton agr
triggering a di spensi ngvtefeid he vRIvOSiukitscdl ¥ MEEE BRhddtabBUhnbSled Withfth€&ring
val ve, the valve further conprises a valve stemseal and a spring
15 valve retainer, the valve further having a first position where, once engaged,
the product is unable to flow to the outlet orifice, and a second position
where, once engaged, the product is able to flow to the outlet orifice, and
wherein the valve is in communication with the activating mechanism such
that when the activating mechanism is triggered, the second position of the
20 valving means is selected and the product is able to flow to the outlet orifice;
and

an actuator housing, the actuator housing being substantially circular
and further comprising at least an substantially circular inner wall and a
substantially circular outer wall, wherein the inner wall defines an annular “

25 space capable of accepting the spring valve retainer;
a piston assembly, the piston assembly comprising:

a piston, the piston further defined as having a length and a diameter,
and wherein the piston is in combination with a spindle, the spindle having an
inner wall and an outer wall, the outer wall further comprising a set of

30 threads;

a piston housing, the piston housing having a diameter at least slightly

larger than the diameter of the piston such that the piston housing can
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val ve retainer, wherein the valve stemseal seats within the actuator and
wherein the valve stemseal is further connectably engaged with the spring
15 val ve wat@insa) the valve further having a first positiraT/vdeeress7once
engaged, the product is unable to flowto the outlet orifice, and a second
position where, once 296ddatd o] s e the outl et
orifice, and wherein t%e vﬁl & ﬁ&‘é‘pﬁﬁ glg%%uﬁlaggﬁkvg% W Hﬁl\tﬂlt Opiz %lfslu}%g
mechani sm such that V\hﬁrthd:rkwnmnﬁmg/atmlegomham smis tri ggered the second
position of the 20 valving nea s is selected and the product is_able to
flow to the outlet orifice; tantiallyc ehiomas - PIRSE sSoHe: tP‘hé”%?Pc Gellasr fudersi ng

bei ng substantially ci r@ﬁpﬁfsmgﬁﬂ@tﬁéﬂ%ﬂﬂ%ﬂa&ﬁﬁ&'ﬁaﬁ' #A8inAbr AR he?Ebraqnsmg
substantially circular inner wall substantially circul ar er wal

wherein thé i nner wal | ﬂ@f@fr%@vamwamqumtbﬁset@&rmmﬂwm@llmnmd@mg
the spring valve retai n P 0, sto asse
conprising: a piston, e Slgdsstdof%nﬁef r‘fd; r%h%latﬁgl ear%a H}f nglq% ‘é‘pﬂng}?d a

di ameter, and wher ei n Itld;ten{mlm aadi s in conbinati on WI t h a sp: Ind:ce Lhe
spindle having an inner wall and an_outer wall, the outer wa urt her
conprising a set of 30 thr&aedar cappthecgllaricap being substatiallysiismlananssiurer
having a diameter at | easforishhaDidalt o hASGRaI RABuILNS, LRgR! ston
such that the piston housi rﬁlg %an : aV\iD 03/a0&5930 PCT USOZ%@G%%IPS B _
accommodat & t he pi ston Qlwubbﬂlﬁﬁmﬂl,(ﬂw mnetrhvailrfartqucnmpesmg Meetpaufgtoomeshdma ng

further conprising anln et o e ant| circu

col l ar, th(rarp pi ston col | arlarfcﬁ @W&?r%eggﬁﬁqai%g %fjoné?ﬁ Beagihg 3! 8‘hﬁf‘ﬁﬁer
wal |, the inner wall f udldohfithes OBIAE icsgablg of Sorthe&t&lly Sihga 'hg‘ﬂiéﬁﬁstoﬂ\ﬁtﬁ{sﬁgrhrﬁhe
set of grooves of the pistaqn collar en%ét%e the set of threads of t

spindl e to generate | i n¥reir fhageliar g it Rehespprbletapmmpstebly reagips e sragal | ar ;
and a collar cap, the qQlliag. .68 being substantially circular and further

15 an expanding resistant reservoir in fluid communication with the piston housing.

31.  The system of claim 30, wherein the system further comprises a container, the
container further comprising a set of threads so that the set of threads of the container
and the set of grooves of the collar cap engage to create a sealable connection.

20

32.  The system of claim 30, wherein the inlet orifice of the piston housing is sealably
connected to an upper end of a dip tube, the dip tube further having a lower end, the
dip tube extending downwardly into the container such that the lower end is in fluid
communication with the product.

25

33.  The system of claim 31, wherein the system further comprises an overcap, the
overcap sealably connected to the actuator housing, and wherein the overcap, the
actuator, the valve, the actuator housing, the piston, the spindle, the piston housing,
the piston collar, the collar cap, the reservoir and the container are substantially

30 symmetrically disposed about a common axis.
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conprising at |east a substantially circular inner wall and a substantially
10 circular outer wall, the inner wall further conprising a set of grooves,
t he col | awocawifasot her bei ng capabl e of connectably engagiray/tsve/2¢i43t on
collar and also further being capable of connectably engagi ng the piston
housi ng, and 3wher ghé) sydin ©@ldlAh gagvﬂeﬁenf el RBfatck HRGhS aRd ﬂ%oéuiﬁ{:tcg]p

engagi ng the actuator housing; and 15 an exp andi ng resistant reservorr
flui d communi cat i ofPnRpEgied inrrempimer syehtibatsiehyis abl@]to rafthte nsivsthezmlmﬂcvmleammaso
wherein the syste [ ont ai ner,. the container further
conprising a set g}&&{ﬁ%ﬁ@%@g&ﬂ %t?oﬁ%{%mg QMBI S eads of the contai ner

and the set of grooves of the collar cap engage to create a seal able
connecti on. 28 32._The s sgtem of claim30, wherein the inlet orifice of the

pi ston housi ngis S&aPs Blaih &%t wherqin vhen Gﬁﬁ@rm@ﬁ@*’éfﬁf&eéﬁ@ﬂ@b@) thehe
dip tube further havifg Bud 5 .

into the container SL?Ch tugf{i@’"ﬁ}%@ﬁgb\%@ﬂﬁr gélcgmlgazpcﬁ?t%ﬁ%}% nms%gﬁﬂca |egﬁervmth
the product. 25 33the Thlkar s peto thé cantaiieam B4 setwh rends of ﬂne spiyigle evavEls lihdaely

conprises an overc he erca np ecte tqQ the act at or

housi ng, and wher e?lﬁﬁng[ {1118 8%%?% ovegf)ﬁgle pésgqrﬁ%‘oﬁlgy forgipg theAigan to 'ﬁ%"e bRsssly or
housi ng, the pi st oupwakdle tl&mg’hdh@plsfoﬁ&loﬁ)duﬁg @fhs hl?d&&!llﬂ:ﬂlly dﬁa@ﬁmgﬂié&d%ﬂm@@{hkear
the collar Lcap, t he reﬁervmr and the container are substantially 30
symetrically di sp3¥eyhestigt a conmmon axis. 29 WD 03/ 015930 PCT/ US02/ 26547
34. The system of claim 33, wherein the actuator housing and the collar cap
are connected in a manner such that each is able to rotate in both a

cl ockwi se and3@ cBenysrwl dekein S6, ﬁherreintWhem aaecond dotationalfors idxppsied b #6. The
system of claim 34 force is applledtothe

f ta
actuat or housi ng, anmék?‘fs?%gtm@ﬁﬁmoéhé rgglf ?éfh%?"sf' tptationg) fagces g @ seqogd

applied to either coufer- @1@30{1&{a1ﬁ)?&1§)£pp11&1 %Qﬁh&%k@ﬂﬁ%ﬁp orlt&ihe ?ﬁjbf ifdr, ﬂl@ge‘?ads
of the spindle travels |inearl al ong1 the set of grooves o %e pi ston

col lar foréing theffireadsnfthg SWF‘H?@FVGﬂ warhyl ajong the set of grooves of the piston collar
forcing the piston to travel linearly downwardly through the piston housing, thus

hydraulically forcing product into the reservoir.

37.  The system of claim 36, wherein the outer wall of the actuator housing and the outer

20 wall of the collar cap each further comprise a surface variation to enhance gripping.

38.  The system of claim 37, wherein the set of threads of the spindle and the set of
grooves of the collar cap are each further defined by a specific pitch of each thread or
groove and by a specific distance between each thread or groove, and wherein each

25 specific pitch and/or each specific distance of either the set of threads of the spindle
or the set of grooves of the piston collar can be varied to change the amount of linear
travel generated by the first and second rotational forces applied to the actuator

housing and either the collar cap or the container.
30 39.  The system of claim 30, wherein the length of the piston or the diameter of the bore

of the piston can be varied to change the amount of product drawn into the piston

housing and forced into the reservoir.
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upwardly through the piston housing, thus hydraulically draw ng product
into the 10 piston housing. 36. The system of claim 35, wherein when a
second rowato3gnsd3oforce is applied to the actuator housi rRET/US0aneapposite
direction of the first rotational force, and a second counter-directional
force is appliyjgd t i : r . i . S 15
of threads of'4t6 he glpl)i@rﬁ% e toﬁg%é@géq’%hggﬁﬁﬁa e%%é5l?ﬁ%g§g%a§e8&%é? (g):l)ar\iigesr’ gléethe
pi ston collar f or clastgmeérixeblpddet Gnfutthertdefincd| byl 4 metaridlya dawmepand| aygeohetricgh t he
pi ston housing, thus hydraulically forcin rodugt into the reservair. 37.
The system of cl ai ﬁ?ag%, Eei"}'nt%f’t’i‘ét%ﬁ{’é]?e ‘%A'que’ﬁf‘ Phibe geemeftiel Sﬁﬂ%ﬁ%ﬁl& and
the outer 20 wall elftohbife KIfidePEan BBRaRAGH chankd S hmeRHTRE bBud dispédsas e
variation to enhance gripping. 38. The system of claim 37, wherein the set
of threads ©f the spindle and the set of grooves of the collar cap are each
further defin by j fd ¢ .DihC . @aC . Of, [ QQV d hy.a
specific dist gg'ce E?a? %gﬁ{ ‘gafé%aﬁlgt%)’r ‘g}éeg&g?l?ega?%utg@é,ga%r?% h\?\‘/f’n%% %:%rsl&%tgagi cuégar
speci fic pitch andintermediate veblatisposed tdiveden fiecinndr aad teerutdr hallsaid wierdihtieads
of the spindle or the set of grooves of the pjstaon collar can be varied to
change the anount BfeTRPHaEH» an&‘r‘%‘%?él”%ﬁésr%ﬁeég"llﬁﬂ‘?“?”r%o?‘ief t allowfoxaddgiogal
rotational forces gpplir®elbOLd E}ﬁncﬁ&ﬁdé%@ﬁetoh?x‘d&ééagf&@%isﬁintc!%ﬁﬁr. the collar
cap or the container. 30 39. The system of claim 30, wherein the | ength of
t he pistonl®r the dianeter of the bore of the piston can be varied to
change the amunt roduct . dr into.the pistgn housin nd .forced into
the reservoi :ﬂ;gBO %%’é@g‘lﬁﬁgg’“g@?%%}hﬁggﬁ aﬂ%aﬁefﬁlggfé%et%m%g’fedé? g)lr??‘na?,o,
wher ei n the reser vfiist sihgle asimgdnastt oneri ¢ bl adder, the el astomeric bl adder
is further defined by a material, a volune, and a geonetrical shape, and
wherein the material, the volume, and/or the geonetrical shape of the
el astoneri c bladde i .
di spensed. 5 lﬁ? TE%&%;%{%S}%X%P%Q% %eg%?é}aﬁgé gt?lr? t Leﬂm:'t ac((:)'g1 %rao?g%gﬁ%g?ﬁ%mhas
an substanti al | y cfowwlsegondisimglsrcrmgérene wal | di sposed between the inner and
the outer wall, and wherein the internmediate wall further conprises a set
of interior grooves to allow for additional

44. A pressurization assembly of a pressurized dispensing system, comprising:

a first assembly, comprising:
a cap;
20 a housing configured proximate said cap;
a piston configured to said housing;
a spindle configured to engage said piston and having a plurality of threads;
and
~ acollar having a plurality of grooves, wherein said threads of said spindle are
25 configured to engage said grooves of said collar to provide linear travel of
said piston within said housing upon rotation of the spindle relative to said
collar; and
a second assembly, comprising:
an actuator engaged with said first assembly.
30
45. A pressurization assembly as described in claim 44 wherein said collar has an interior

wall comprising said grooves.
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| inear travel of the spindle past the set of grooves of the piston collar.
10 42. The system of claim 30, wherein the piston and the spindle are
conbi ned wo d3gnssa first single conponent. 43. The syst emn@iusokasIIv42,
wherein the piston collar and the collar cap are conbined to 15 forma
second si ngl eggonp : [ZAld: . Qf: 4 iz

di spensi nggsygt&em ch’ gégn%urr}zglé%ngdgseﬂg)%fﬁ%lrdéétcagidslg%ﬁ@@ﬁ%&r%?%@%j%gssc?:%épgm é?g a
housi ng conf i gur edfoptiosar traved irsafigt andp;second diredtion withinfsaigioesing.o sai d

housi ng; a spindle configured to engage said piston and having a plurality
of threads; and a collar having a plurality of grooves, wherein said

threads of sauyl spARedsQurhifon adlenfbBitsdeNefiBed ih OlaRNR 88erSlsAld PR SnBureal d
collar to provide Linear travel of said piston within said housing upon

rotation of the spfondmearrteqvgk yrea & eptafionpl seig) dchiator aeldtive wewishfirshassemblyy,
conprising: an act P e e P . Ly, 0,45, . A,
pressuri zation as s%%ﬁg%gggg@%ggﬁﬁﬁﬁﬁﬁegpg% %ﬁ%ﬂ@%ggglﬁe%ggﬁl %fcsjsfufigw%as an
interior wall comprshigifig dira¢tibngr ooves. 31 WO 03/ 015930 PCT/ US02/ 26547 46.
A pressurization assenbly as described in claim44, wherein said piston is
configured for linear travel in a first and a second direction within said
housing. 47. 4g.pr esptikéERbiRsRESHR IYscABIIR S5 AL Fhdbin clid i%ﬁ'@’c?l’ﬂ&%f In
said piston is configured 5 for l'inear travel upon a rotation of sal
actuator r¥lative fop 1Rear aviel upon 2 agysiantsetgtioni said elityaéprrdative tasaiddirst sgbmibly
spindle relative t&oﬁﬁlng I’&Qtll(ln%rfsa%?&mldl@ r%l%{ivet to 81& LOIBI‘ an%zi‘ilngar ga,\;é} gflgaidll)lgto?aal d

first direction.

in said second direction.

49. A pressurization assembly as described in claim 46, wherein said first direction is an
15 upward direction relative to said housing and said second direction is a downward

direction relative to said housing.

50. A pressurization assembly as described in claim 46, wherein said piston is configured
to draw product from a product source into said first assembly by said linear travel of

20 said piston in said first direction.

51. A pressurization assembly as described in claims 46 or 50, further comprising a
reservoir in fluid communication with said housing and wherein said piston is
configured to direct product from said first assembly into said reservoir by said linear

25 travel of said piston in said second direction.

52.  Apressurization assembly as described in claim 51, wherein said second assembly is
in fluid communication with said reservoir and is configured to draw product from
said reservoir to said second assembly.

30 ‘
53.  Apressurization assembly as described in claim 52, wherein said second assembly is

configured to dispense product.
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48. A pressurization assenbly as described in claim46, wherein said piston
is configured 10 for linear travel upon a counter-rotation of said
actuat or wel @tonssot o said first assenbly providing rot at iraT/Edo2R684d
spindle relative to said collar and linear travel of said piston in said
second direct5en. AQreshirPhfsideibBl 4sABscABSBADI shi ' 0446,
wherein said first directionis an 15 upvvard%ﬁfﬁggﬁgﬁs?g?gwgg&%@gggi d
housi ng and said ssa¢aRi rection is a downward direction relative to said
housi ng. 50. A pressurization assenbly as described in claim46, wherein
said piston is configured to draw product froma product source into said
first assenbl §5.by Aaresurizatarassandbhehs debcrit2d irselhith i, Shevein sidodlls if idistkal

di rection. 1. Apr su(ii zation assenbly as described in clains 46 or 50,
further corprising a “Te&& voir in fluid communication with said housing
and wherein said piston is configured to direct product fromsaid first
assenbly into_said reservoir by said linear 25 travel of said piston in
sai d second df$ect4 BFpssusization apsemblyipsidssstibestin aloie A Iwhemin shebpinidledslintearat| ai m
51, wherein said nmbly is in fluid comunication with said
reservoir and is i‘gi?ll?%gdu@g‘gﬁto draw product from said reservoir to said
second assenbly. 30 53. A pressurization assenbly as described in claimb52,
wherein saj d cond assenbly is onfigured to dispense product. 32 WO

03/ 01593081301%30 ?E%ﬂ*f‘zé%‘?{l aasegibl ay desorifed dm clgism ddiivierein seid dedds of sdid
claim 44, wherein spauth @khiathriadls 6ARId AHbEHAnd Prigheticap. 55 A .
pressuri zation assenbly as described in clalm44, erein said collar is
integral 5 with said cap. 56. A pressurization assenbly as described in

claim44, wh in i I, is.inteqgral.. w.th_said . piston.. 10 57. A
pressuri zat i gg;lggas sgﬁgg%yﬁge{sn Qgésggrpﬁlgg%éqs%bgpg}cﬁ@g7 ’ ‘gﬁ?é?zg%é jgféﬂlﬂ’h{‘ Afgsis of
said spindl e and sigichdlibaleankiguaition ahdl whereinakiddRfbiR canf durei fol BhdaXtravel

15 within said housing corresponding to said single helical configuration.

59. A pressurization assembly as described in claim 57, wherein said second assembly
further comprises a wall having a plurality of threads and wherein said threads of said
wall define a second helix, said first helix and said second helix defining a double

20 helical configuration.

60. A pressurization assembly as described in claim 59, wherein said threads of said wall

are configured to engage said first assembly.

25 6l.  Apressurization assembly as described in claim 59, wherein said piston is configured

for linear travel within said housing corresponding to said double helical

configuration.

62. A pressurization assembly as described in claims 58 or 61, wherein said piston is
30 configured for linear travel within said housing upon a rotation of said actuator

relative to said first assembly.
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58. A pressurization assenbly as described in claim57, wherein said first
helix defines a single helical configuration and wherein said piston is
confi gur e @roibizmear travel 15 within said housing correxowsiznes4ro said
single helical configuration. 59. A pressurization assenbly as described in
clai m 57, wheb2in AaradssieaimndseadBiyscribddia Agin @Wﬁéréﬁeﬁd@se&@s'coﬁ?gﬁleﬁg a
plurality of threagds. .and Wmfrei n said threads of said wall define™a second
helix, said first 1R56Hpser Lpyel wpang retatiomef spidispindigaslativerigsad ddlabl e 20 hel i cal
configuration. 60. A pressurization assenbly as described in claimb59,
wherein said threads of said wall are configured to engage said first
assenbly. 25 64. AApresssigationasicomlyaseeprizing: as descri bed in clai m59,
wherein sai,d pist Oég—."iis% configured for linear travel wthin said housing
corresponding to s cf Joubl e helical confi guration. 62. A pressurization
assenbly as descridspthdiaronfigirebto2Bgape sAd pisWA@h& haVisAd SuRlifl Fhrias 30
configured for linear travel within said housing upon a rotation of said
actuator rel ative® tQELrANG p mlyralifx of grtoyes, 3ded odd dremisOf RGT/spRAR/ 26547
63. A pressurizati SEah : i dnoclaim.e2. wherein said piston
is configured for c??%%gr trg‘%/égfa&ﬁ(g%gwaek?%? W0t toRrowds Hineat tray; ogs"? SfeRve to
said collar. 64. upoppaesationiof stid spindlswbitiot o, saitiaoPén Sing: 5 a piston; a

spi ndl e cagnfigured to engage said piston and having a plurality of threads;
a collar having a plurality of grooves, wherein said threads of said
spindle are @onfi/gniemdd bOpreRGRGR: 5akstndh @é%,@émﬁﬁﬁ&%tﬁ@ét%}%roﬁto provi de

| inear travel of said piston wupon a rotation of sald spindle relative to
said collar. 10 63°PMEAKAHABf pressurizing a di spensing system
conprising the step f i u [:. engagi at. | east one_ of a
plurality of thr egg%lgg; % 1%%%15 I'e a%ﬁ 'tlr%ﬁ toqfltﬂgrg ¥ Oggggﬂaga"v}‘}bf‘tﬁ?aﬂ RSN
grooves of a col | gturality of grooves of a collar;

15 rotating said spindle relative to said collar in response to said step of rotating said

actuator;
linearly traveling a piston within a housing in response to said step of rotating said
spindle; and
pressurizing said dispensing system.
20
66. A method of pressurizing a dispensing system as described in claim 65, wherein said

step of linearly traveling said piston comprises linearly traveling said piston in a first

direction and in a second direction.

25 67.  Amethod of pressurizing a dispensing system as described in claim 66, wherein said
step of rotating said actuator comprises rotating said actuator in a rotation

corresponding to said first direction.

68. A method of pressurizing a dispensing system as described in claim 66, wherein said
30 step of rotating said actuator comprises rotating said actuator in a counter-rotation

corresponding to said second direction.
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15 rotating said spindle relative to said collar in response to said step
of rotating said actuator; linearly traveling a piston within a housing in
response Wwo ®saish3st ep of rotating said spindle; and pressgrusongesai d

di spensi ng system 20 66. A nethod of pressurizing a dispensing system as
described in 6hal mAGRihdfuepldiisiak disnR Qstchd ARALlHed ih B b1 SRILLR StON
conprises linearly traveling said piston i a first Irectiond and in a
second direction. e @Hnealyreayeling seifl pistondissaid fsiijrectiotiasdiansii gomiHiceionas
described in clai . ' i st of .rotating said actuator
conprises rotati nga Oglgjln g%@%e%l?&% @?lﬂngasa %ﬁgf’fldﬂ and’(??’vﬂ'%s%{?ﬁﬂ?lhéet]?tﬁest%isaldfi r st
direction. 68. A niafuking and a fovesedid dizdcien folaive RAYaRd MEsify St em as described in
claim66, wherein said 30 step of rotating said actuator conprises
rotating said actuator in a counter-rotation corresponding to said second

di rection. 347)\0 08/ Il&%)g - 89 t = 0f . pressuri zi a
di spensi ng system asﬁﬁgﬁ% Ig;(:%{li n cfd‘gl?s?]é%sg‘% W@Pe@ndagcg}bgé ngflglﬁ)n gé’ 1%‘ftﬁ%arl y
traveling said pi stoswrisimgdhe stepfof detwingi predict Fromampdodunt saice iteeAhibudingect i on
conprises linearly traveling said piston in an upward direction relative to
said housing and a downward direction relative to said housing. 5 70. A

met hod of pre3kur i Xinethod offregenshd WKisadiNRyBemAS 36EHRRAG difint 2k HerEf said
further canprisi n? tqg‘egfst,ep_ of drawi ng product froma producf source into

sai d housi g 400 BPrqyided b dinear frgved ofisaidueisten gpaishfirstatinection.
described in claim70, wherein said 10 step of drawing is provided by

| inear travel of said piston in said first direction. 72. A nethod of
pressuri zi ng &.di parmthadgofgyssswiningsa dispasinpeagster as ldadchibaDin dlaiid V& urther
conprising the step of. di rec%i ng pr duct from said housing into a reservoir
influid conmunid {Tllpgﬂn%ﬂ}eﬁ egg?ﬂr?f & P19 yct%@m said housing into a reservoir in fluid

communication with said housing.
15
73. A method of pressurizing a dispensing system as described in claim 72, wherein said

step of directing is provided by linear travel of said piston in said second direction.

74. A method of pressurizing a dispensing system as described in claim 72, further

20 comprising the step of drawing product from said reservoir to an actuator assembly.

75. A method of pressurizing a dispensing system as described in claim 74, further

comprising the step of dispensing product from said actuator assembly.

25 76.  Amethod of pressurizing a dispensing system as described in claim 65, wherein said
step of linearly traveling said piston comprises linearly traveling said piston

corresponding to a single helical configuration corresponding to a helix defined by

said threads and said grooves.
30 77.  Amethod of pressurizing a dispensing system as described in claim 65, wherein said

step of linearly traveling said piston comprises linearly traveling said piston

corresponding to a double helical configuration corresponding to a helix defined by
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73. A nmethod of pressurizing a dispensing systemas described in claim?72,
wherein said step of directing is provided by linear travel of said piston
in said sewoosthishiznecti on. 74. A nmethod of pressurizing a MiTSE®RR633g System
as described in claim 72, further 20 conprising the step of draw ng product
fromsaid reservoi §,; I t I.Zi ng
a di spensi ng syst e%lgguﬁgss gﬁ%ﬁ%ﬁ%@ﬁ%ﬁ %%?Veg%}dt ﬁe{m dggﬁcbﬁys@%g&tsﬁdnst ep
of di spensi ng pr odantuatdrrassendhbi.d act uat or assenbly. 25 76. A net hod of
pressuri zing a di spensing system as described in claim®65, wherein said
step of linearly traveling said piston conprises linearly traveling said

pi ston correspondingetldd o pfdsiiiizing AlispelingGostth Honpikiap tHQfhesPondi ng to a
hel i x defined by said threads and said grooves. 30 77. A nethod of
pressurizi g a di sPHY8EAY2dYAeTem as described in claim65, wherein said

step of linearly t L [ ' g ' A traveling said
pi st on correspondliroﬂa\gfﬁ%gegnﬂgE%F&eﬂsﬁ'g??%agf&%%f??%%@a#%gﬁh%%rrespondi ng to a
hel i x defined by RBeaiprd@liog bsBONPEPINIBR2S 26B4T ofyaiating hsgatls and sai d
spindl e and said grooves and hel.i x defined by threads of an actuator
assenbly. 78. A ne?rﬁﬁanﬂ’f‘g3?%‘3§WPF‘E$W§t°H"di spensi ng system conprising the
steps of- 5 rotating an actuator; rotating a spindle responsive to said
step of rotating an actuator; linearly traveling a piston responsive to
said step of rotating a spindle; and pressurizing said dispensing system
36
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