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15 substances from a pressurized dispenser as an aerosol.
BACKGROUND

Aerosol dispensers have been in use for more than fifty years, and continue to gainin
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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refilled with product. In the devices pressurized by an operator at the
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head assenbl ychemitally prpssatfizedapsslalidpensedsast i ¢ reservoir. The systemis

fitted over a standard container holding a |iquid product, and includes a

dip tube assenbly to draw liquid into the dispensing head assenbly,
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improvements so that it combines convenience of use with commercial feasibility. It is

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




30 Conpl ementary screw threads on the cap and actuator are selectively
pitched so that a short tw st of the threaded cap raises the piston,
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cap and actuator easy, and (e) use of a two-way valve mechanism for providing a positive

shut off to reduce dribbling or seeping, while also preventing product build up behind the

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.




finger punp to actuate, and that can be fitted to a wide variety of
standard di sposable or reusable containers. Further, the systemof this
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to solve substantially all of the problens that have, until now, prevented
non- chem cal aerosol dispensers frombeing widely accepted as the

repl acenent {ERIFFBESCRIPYION OFSTHEINAWENGSOl di spensers. 5 BRI EF
DESCRI PTI ON OF THE DRAW NGS FIGJURE 1 is an offset front view of this

invention particularly featuring the actuator, the actuator housing, and

the collar cap. 1 - i i . . 3% . of
this invention Shg\ll\(llg erRES%vdf%ﬁofg{‘g%n%%h%ﬁﬁv%&g%gg% p uni tE E%&’FI GURE
3 is a secti dhadctmtotdowsimgyand the bellaacdpuat or assenbly of Figure 2, again

shown w thout an MBU. 15 FIGURE 4 is a side view of this invention show ng
t he overcap, the actuator housing, the collar cap, and the container.

FIGURE 5 i1p a sechiQURE 25isderott SWwilt (RSB AsleiBR! ofthis iMRnEUrSMBRE Bbre
invention 20 shown in Figure 4, specifically the double helix action (DHA)

model , whi ch Wihostromechaeicd bregktup unti@BUst on in the down position. Fl GURE 6
is a sectional side view of the DHA nodel of Figure 5, but is shown here
with the piston in the up position. 25 FIGURE 7 is a an expl oded vi ew of

t he individual coFfGURABSs 4 deationalBifetviverof G@rapiaiseassembly of Figure 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.




the DHA nodel of Figures 5 and 6. FIGURE 8 is a sectional side view of a
second enbodi nent of the di spenser invention 30 shown in Figure 4,

speci fi cayysfolspasi ¢ single helix action (SHA) nodel, WaiysdFe8470Wn

with the piston in the down position. 5 W 03/015930 PCT/ US02/ 26547 FI GURE
9 is a an expl oded view of the individual conponents that together conprise
the basic SHA moddiICHRES igpenexploded vigyreS theindividgal gprapgrenipthatdogelissomptiscon of
the two-part gajue smghapbgPrdadsis 5 integral to each of the enbodi nments
of this invention. FIGURE 11 1's a an expl oded vi ew of the individual
conponents that together conprise a third enbodi nent of the dispenser

i nvention shown i Lqure 4 he sinplified Lngle helix actian HA
model . speci {1 cal IOURMO s plesma Fhmspiafin of b Sudpatf vtk Rechim i &
conpared t¢ tifiggRMedinehSenshtamentsvbiiligisvaiof. and 9. FIGURE 12 is a
sectional side view show ng the enbodinent of Figure 11 with the piston in
the down position. 15 FIGURE 13 is a sectional side view showi ng the

enbodi ment of Fig j .5t i it 41s a
sectional side vi el#vlvés owwngsk%[ hg%)épr%g%gi%lt&éﬁeh@figt@rugp éldfB ogéhtsa@ase tgclh %rnal
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particularly 20 intin t he vent . hol es, open to fhe atnosphere when
Phe pi ston | s tiachion it mied Aottt Hondiee phmnptor o ekl grris i
equi librium dohighlRE tdfhe embadimet sdRAlin FigdRs Yiagw show ng an enbodi ment of

the present invention wth the piston in the down position. 25 FI GURE 16
is a sectional side view show ng the enbodi nent of Figure 15 with the

piston in the up Re&HRIEID i MeDonal B FORREWNE It ddbm LAVERIELEN $9 the

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
inventive 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.




Wth the above summary in mnd, it may now be helpful in fully
understanding the inventive features of the present invention to provide
in the fowodlp@sslescription a thorough and detail ed di spgggkenhesd; a
nunber of specific enbodi ments of the invention. 6 WD 03/015930

PCT/ US02/ 26547 Most generally, as shown variously throughout the figures

for purposes of illustration, it may be seenin overviewthat a
non- chem cal aero ' vl ser
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housi ng 50, a piston collar 48, and an expandable elastic reservoir 60.
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enbodi nent s, ne a f ' . OV i X W th
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is not pressurized, It al so oes not need to be cylindrical or round in
shape, nor doeenfien.need to be constructed with heavy or thick material. In
fact, there are no apparent geonetrical limtations placed on the

contai ner 70, thus enabling the dispenser system 10 to have a virtually

unlimted range ofAs2RowEHiBlres T Onsd MEtheigedsrally Pufdrtedito Gispenser pystean bO fitst y  of
its use wth food products. Mreover, the container 70 can be di sposable
or reusabl e, otpdthe poliasef patandard eqntainey 70 31| eldhe disclpseq empedimenss disqyisseg
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chemcally" propéllTed aero e current Invention is readily adaptable
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container 70, thus enabling the dispenser system 10 to have a virtually unlimited range of
20 possible consumer uses, including 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




not further described herein. The expandabl e elastic reservoir 60 of the
di scl osed enbodi nents di scussed belowis 30 shown in Figures 7, 9 and 11,
and is degplbgpdsas an el astoneric bladder, but it may bepéﬂﬁybhﬁgwof
reservoir which can expand under pressure, thus storing a force.
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al so r epr esente well lmwwndy gease pkikleddp thsoiend areaatfyrtherdgsoribeddiereimonever, are
wel I known by those skilled in the art and are not further descri bed
herein. Several enbodi ments ofthis invention are now discl osed, each
conprising a groufewtal embddimensofdhis sertionpenentisclosdtadaompfigng dgoup of
conprising a,standard, contai ner 70, an_10 el ast.oneri c b] adder .60,..and an
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as may Dbe;shepBioMRFit Blkidley 60, Encﬁing,b'ﬁl@t%r aisémmb uhihy b B2 A colisidtioR /sthabove.
One enbodi ment, having features that may be |ncorporated I n the design and

referred t o fdmeridanmayibushiownveriuslyas Figyres Soranyl 11413 anshepdesirivedilgipes 5-7.
A second enbodi nent, 15 having features that nay be incorporated in the
design and referred to as having single helix action (SHA), is shown in

Figures 8 and 9. Beéanmdimeﬂtrmvmgfdaﬁyeslufatﬁaeyrwm@qsbmédmﬂmmamménts
with mnor variances in the geqnetries. of sone_of the individu

conponents. R anhax g Sarhle heli @E%(Q%hl‘q shoyp L igHEntd- & %FW%@&H“@? and
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generate | onge rd hore st okes han,. t ho d by
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housing 50, as illustrated generally in Figures 7 and 9, that are each smaller in their

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.



| onger strokes allow additional product initially to be hydraulically drawn
into the cylindrical 25 housing 50, and subsequently forced into the
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ot her enbodi nents | eaves the | engt on 244 anpd the | ength of
the cylindri @dlmmﬁhﬁéllg%tlmﬁmﬁ?ﬁ%ége Secﬁiiﬂﬁ%g Fféfo‘ihmegtléla 2 MGERESS P8 at i on,
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ultimately charge e el astonefic reservoir 60, thus i ncreasing the
duration of timstigrofdbeprodyst sprayypon actitatiomt i on. Further, while the increase
in the size of the piston head 257 nay require a user to apply nore force
to overcone the frictional forces working against the downstroke of the 20

pi ston 244, the sp@tRf wHill tderibacissunthe eié yf the fivioh GBad 357 nsyFequire afuserited

enbodi nents, one
apply more force to overcome the frictional forces working against the downstroke of the

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.




turn of its actuator housing 222 to fully charge the el astoneric reservoir
60 versus the 13/4 turns of the actuator housings 22, 122 for both of the
smal | er P\Qg%/oggmshovm in Figures 7 and 9. In the three grppdiweéks, the
di scl osed dianeters of the respective piston heads 57, 257 and -cylindrical
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fitment 26, %@&Izeawva%% & 5641 30 0arid the spriheSARR r@tamadsmsﬁoﬁ a@SacﬁlBth\ﬂ in
Figures 8, 12, 13, 15, and 16 as a nech anlcaﬁ break-up wunit MBU), a valve

stem seal 30assemblycienlgs v disshargeppthivaefir@zh wiich produgt ixdigpeased. '{hlifesﬁtsﬂlil%t on
44, a splndle 46.. a n g5

a reservoir BIoSH 33?% lqmn ?%%Eg@%%%%ﬁn #ﬂ#@%ug%?g%{%ggggsgﬁ%Pﬁ gBE 120
as shown in hé'gilg&ﬂﬁ:}ﬁdduwcﬂﬁ‘tﬁ)hﬁé aﬁh@ptbﬁﬁreﬁeamﬁes aad gmnmab;irbducclmﬂﬁfupsbekmd he
actuator housing 22, 122, the fitnent 24, the fitnment 26, the 10 actuator
28, the val viheselp seal 30, and the spring valve retainer 32. Such an
actuator ;assenbly creates a discharge pathway through which product is

di spensed. This results in a product that is dispensed in a fairly
constant pattern Réfatingethe digutes gorcrallatand o lFlguretafP padFigure 1Qespecififaly.@npr oduct
dr i bl 1ng &S { i R i Ein G R0R BRAS o GHion T e BRbodRh M ebortbtd hritiRis G e N

t he val ve.

1ntroduct10n 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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Referring to the figures generally and to Figures 9 and Figure 10
specifically, one novel feature of this invention that is conmon to the
enbodi nenyg oges0sd bed previously is the introduction of pcwmesozizes7

mechani sm 34, conprised of the valve stemseal 30 and the spring valve
retai ner 32, upon which the atom zing actuator 28 sits. Once the reservoir
bl adder 60 20 has been charged up to the desired capacity, the valving
mechani sm 34 Stanﬂ@fefrﬂ%d&(ﬂg‘ﬂré@@,9615‘&iﬂﬁe%maﬁhﬁﬁbmgﬁwﬁﬂz,mzandmec&mtOn 29
on the actuator 28 is depressed, thus allowi ng the contents of the
reservoir 60 cews @i & 3fYate vrref tharressirisimsanchanim ofshisdlispenser sysigmidt Jing
mechani sm 34_essent | egl_%gée bty §2.699)] Vggsﬁds%tigé NIk DERBsssiRidard in

| |
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the leaf spring 35 that flexes upgn the downward e re of , and engages
the outer |i ptBythgputes Wall Jh1g¢b 7@11@ﬁfhe§@%t°r§@P81§@2%A%5%}§ﬁgT’§§§Be hand, grips
PCTI US02/ 265 1119141020 Solldr caf 48"d2 15k ok BRerAfiveR] BE chiftisdr7gS 22,
122, 222 andﬁ%@%gﬁlgf caps %{1@142,%?42’ are part of the rgssuri zing
mechani sm of withi the eitsp dask and puicesds 10 twishthe privfter hewsingdZe d? scounter-

conponents 22 22 22, and. 42 1 24 re C | al .Cl rcul ar

i n shape, anﬁloﬁﬁ‘?ﬁﬁﬁ gﬁﬁﬁ?‘ﬁ’fgdWEF Og%%uﬁ%%égr%%ﬁghtktﬁg%%%%g%ﬁ %B%ﬁsg%e:ﬁsystem
10 (wi th 1§ hgueeeamvhied as firthériRsdribbdBRIvw, 2 tRotehistihgstéps breaiitsad6)s praviansly
positioned symetrically around a conmmon_ vertical gxi S. Acéga&gr .housi ngs
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21, 121 53, PRREE R I RSIANRL i BDRk) &P 45, ik Sy MSCBANE DS 1y

t he consuner is Hdikinlddgytessupléiz thegravprizmgios priming &t the vispender systemdfe preferred
enbodi nents, when a system user :

20 In the embodiments of Figures 7, 9 and 11, an inset upper lip 81 of the actuator
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 itis
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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grips the outer wall 21, 121, 221 of the actuator housing 22, 122, 222 with
one hand, grips the outer wall 41, 141, 241 of the collar cap 42, 142, 242
or alterngloshsbsothe container 70 with the other hand, pefyuRi@eseds to
tw st the actuator housing 22, 122, 222 counter- clockw se. In the

enbodi ments of Figures 7, 9 and 11, the pressurizing nmechanisnme is 15
further acti wampenentd28,#2upen opraationiobthg spemp ). Betwesnihe grppeediontsr %‘f‘?@}%’é are
t he sanme as | : oIl f ol | i LR0,
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held in order tq c Jete pressuri zj. 0 imn f e dispenser

syst em 10. Zéen‘g% ?fﬁg?’é‘ﬁ?fd’%ﬂtlﬂéﬁt %P%Jeﬁ:p@dj%gga@}f%s%aa%i%a flgag"rf P‘Yg‘é BSper 1ip
81 of the ACtidati@rihe MAMBINOnAR, abBlen oBRAcl! ®FhE Ihed BnRMGAY ioh GhdTBREIribg Wi ch
overcap 80 is seated to protect the activating button 29 from accidental

di schar ge whinkeshartisn es/willderfurther despribedbelowge or while it is in transit.
Such engagi ng neans can be any of a wi de variety of mechanical features
that allows the overcap 80 to be securely fastened to the actuator housing
22, 122, 222 and %evaritms anbodimanss bof thequasesidnfention pisr pressorizing mettendinsipenser

system 10. Such engagi nmegns are wel | nown to .thqgse persqgns skilled in
the arts and fgaeed %‘B&alﬁgbﬁ %u%fsﬁé?m&i @Eﬂ%@%gy ﬁ?r‘g’ls'i’i‘?keﬁgﬁléer ‘E’llﬁﬁqﬁaé’paescﬁ Veal |y
to Fi guresy Splnerkiliein BuHA, RE pdtRM3drShdwirin e fighRs, B ¥ileRIn ddess wikh alusper

circular wal " 123 that” defines a space within its circunference through
whi ch t he 30 appliss agexternalaoteiingfoie thaBwistsdhe dciatophousing 12% engagie seoEesiBty 120

is seated. The.space W thin.the ..Ci . Cl Ak wal |

153" o det i netner Srerikal Dp PPt 1P ThEERSS phk pRvidiiopfid GBI D
the spring vakgeComdsporibighd Wherbarsbr dpbhds ah beieralirstatidg forcathativisty thewctnatdret ween
the two conponents 123, 32 that creates ' i onal or%&b t ween

; Py
the two 11 Whopsingi3othrpadsdpp @?ﬁ%ﬂqwégﬁﬁg@%? b“gi [é%g CHET GIIFY AT i on of
the system 1Qmu§? ¥E e shilg eSbABNEDs, s8R nfd rcﬁﬂblﬁsﬁ bayéiet ludsl lanfi g, BEthENNET

circular wall 123 of the actuator housing 122, ere is an internediate
ci rcul ar wal [liké2Fhe enghgemtinhandtrentiguration of the dhreads |126 arRiithe g shpporiide fuannot

di ng bel ow the .length of ! 11,123 The i | I
12575 i cadBeiopie e otk TpoRe o YRl Rl IS P EHAG 47, |,

observed dur irpgtell BE aQIREHIHE Murdbr, hide 107 @8 PistonZdolg 143BRPARIWith &t ot thdrebe

further described bel ow._ . ) . .
elements of cylindrical housing 50, such as windows, and the lugs 128 of piston collar 148

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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In various enbodi nents of the present invention, the pressurizing nechanism
IS engaged initiaIIy by a first action generated by the upstroke of the

pi ston 4 10 generally in Figure 6. As particul g¢ JF w in the
figures, 4Yvhe f0| rst action occurs when a user applies an eX erlgfl1 r?tatl ng
force that tw,sts the actuator housing 122, engagi ng grooves of 1nner
circul ar wal | heFBaciRg betweens andfor mﬁh%%maiﬂﬁ the eindlp 4 ped, thdilngy ofchat i on

of spindle 1 y, when a user applies an external rotating
force that tvmﬂlg?fégtg%gﬁg)??gg%rgr% housi ng 122, threads 126 of internedi ate

wal | 125 engage Iugs 58 of outer circular wall 51 of 15 hou5|ngh50.|!2 sone
enbodi nents, | ugs TR rise onet lygs,.ranp lugs, .or the |]Kke.
] "‘“ fihg iy g%?f&‘?ﬂ%aﬁyfﬂ T Loirailar S geE S0 Rfgsadsgvih ovi de

The engagenent and config

for an upwar ﬁsﬂéﬁtt‘o(ﬂﬂ: diftarich Betveérbml Me PHeN 6f thSthicads M‘@l@ nﬁé}ﬁleﬁ% %EIQQS ppusi ng

122 is twsted or rotated in a direction. Further, lugs 127 of piston
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r Wit h
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Wil : near| y y O et rf ulptign Su?}%tcf“bgfé sgitetqdrfer a grdstp Af snecifip aprlispiieise 146.

As the spiindl 'Hae@é‘@n@ﬁtﬁls RHE bl shdselr! kiR Vethil Mid Hﬁeﬁ?@kéé&g SHGA boﬁlﬁ‘l'éﬁfs ng 50

during the course of the first action, product is out

cont ai ner 70 Inghe H%Qﬁbwemh@ Tigye Tubhs devblegebx apimmdﬁmtaﬂdbo\sa Maisntﬂmd

within the cyjd nd.action conmenc t he
counter-dir ec% F onac*n%?vh\}es I'ng o?é&wtg}:}??duc ﬁ”%@ﬁéaﬂ&mi%esegﬁ %gas tead
cor r espondi nghe mexitiuoranodunt ofyesduci ultimhtely dwpédsed.23 and spindl e 146, a

downward nmotion of actuator housing 122, and a downward notion and |inear
travel of spindle 146 and piston 44, provided by the nechani cal

rel ationships des®yichgichst %%9 ﬁ%wﬁﬁ@ttﬁpfn&?rggdlété@aﬁlﬂgoétﬂﬁ S%JFA §r| 5

piston 44 travel downwar d he product 1s rced out o
housi ng 50 #pyniis{lysmonth apfl isshapee siich that iaahdepts GOyprchinaenyallai ngthte belladléappenser

system 10 prigr t actd vatdl o ton.29 I n deresse As wi |l be
recogni zed byagg%gtgnrgorg thgalytf%q?ﬂgﬁg[hp lsmi‘gn‘étl%ﬁﬁa(? qr %yﬂ@e&fﬂlﬁr oduct
di spensed by cspmmdumgﬂsdlﬁéﬁsﬂ&ufg&&pp@mlbaaﬂdo%vhﬁng?bﬁékﬁﬁ&ﬂt St OF redtrMfon
03/015930 P /GUSGQI% 4th2e6tx§vg7components 22, 42. In both the DHA and the SHA embochments, the

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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t he spaci ng between, and/or pitch of the threads of the spindle 146 and the
lugs of the interfacing piston collar 148. Continuing to refer generally
to Figur asldn | ar changes can also be nade with 5 res e

di stancee‘géto\?\@ieér;lkdand the pitch of the threads on the int e??rfé ?%?854\?a|| 125
of the actuatgr housi ngl_ 122. Further, by altering the spacing and pitch of
the threads ofSRERENS SBRIHIGS comperabla dot these| higjericatly tonby foune ik abémigalpiesasoh

col lar 148, agsWalds as the internal threads of the actuator housing 122
and lugs 58 of "outer circular wall 51, products of various viscosities,
surface tensions, formulations, etc. can be selected for a variety of
specific applicatigpns.. 10 These variations will be discussed in greater
detail below in re@gm%ga‘fngo%% Reier wall 43 ¢ e"éﬁ%bﬁpﬁ%ﬁft%é\SHﬁi gure
7, the doubl ecritRlintentislobsemtilo smbbth sl MRRY Sch8sYh inher citeliigim SEBRAMWRAR Of

t he maxi num anount  of Eroduct within the el astoneric reservoir 60 as well
as the maxi riednigreuefithesep 42 Buterovidesithestmeture againghwhich the cyBndBgalhondingG |

Figure 9 sho ' ' .25 of the I.C, SHA el Js
essentially \ég%n%c%)'t egtrl)g&icéﬁ] iﬁ%ﬁbﬁ{%ﬁ\i\éaokéép%ﬁwﬁ%@e‘ﬁ’i@ﬁﬂ@ﬁ’bﬁ%&&%&" wal |
43 of the colupperiompwall23 Sat las thradsmyor itefrifeiot suvfabesublamatiiclcall® cdpe chvbest | Ng
of the actuatgr sin and the co]lar, cap 42 during the pressurizing
step, while a{ﬁrseﬁé]agg'(ﬁ?f”gqcﬁé %@@W@éﬁ?wﬁé@wpé@uwg the desited 19dBet-  bet ween
the two cqgponents 22, 42. In both the DHA and the SHA enbodi nents, the 20
twi sting of the actuator housing 122, 22 forces the spindle 146, 46 which
is attached to thé&ontungin vie Figere O the edtencireulantvealltH oé thd syliridribad housingefiod  or
downward al o V. iston .callar 148 48 thus chani cal |l y
or ovi di ng-t het PSP RNEReR edig¥ Blall b Bl ePicr Fpee PGB FRER. 70

deposit it fithspistontdd thetpistor yollanciej sl thh @piade G65OrkanskchlBe Bottdnt 53RF &loy
within the elasioneric rgéervo'r 60 to conplete the charging of the
di spenser sy$¥ NOYH{Eg o e &rfially inwerd diormatge ovter eircales wallpbaltiemts,

referred 4o gslm@dolgh&%ver, fhaaad iR cﬁﬁlﬁﬁjﬁd%{cﬁtoﬁﬁfe bottohy 53 &ﬁ%ﬁ?&%w?%s

that, with mnimal effort, "a single tw st e two conponent e DHA
enbodi nent  ( dhrough whiehthe edsenvhis biBHider 6fpradiiudesrand updni wtiichhe pidtondd cbmes tblae

licati . . tes. ially |
oo S, TS Wi A AT
product, whi abnipfitchmactioaaslthe kéveREcoics RIS thos 100 fIhd ASGECoNR: 260prdPReLih

product is then caga | e of beigrr:g sprayed consistentl'y for a |ong period of
time, such &§¥7°FR %‘lb%’@téﬁb&’m &% §0 thep theopigendhansd spindlofe aretablerte gievei cal

charge bupg t séb‘areil}nuﬁ B 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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| SSi [ [ ' he non-cl ogging flexible face
tem 10 di ssipates. In combination with the : _
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[ r OX] ly 180 away, as in substanti y ]
te gog: Ee ? Lb(za(?o&%lgffél gaﬁitslg’td%@lhousm Oduetopbatmigtiog of thelactdatarheusthedfhd: sgbe (not

shown) to beodtdcRaRGEntNRBhmd Vol 091?52 @lro?lrgfl) gllé%ltlap fitting of the piston collar 48. This

action provides for an upward motion of the piston 44 and spindle 46 in the first directional

D

instance, and a downward motion of the piston 44 and spindle 46 in the second, reversable

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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pat hway fromthe standard container 70 up into the cylindrical housing 50,
fromwhere the product travels up through the actuator assenbly 20 during
t he disp i | e. The bl eed back feature 56 allows a §5a9ed
reservoi ?‘Q u %15%&t0 rel ease sonme product back into 30 thgcglpgnzggrg
container 70, thus reducing the pressure during the storage of the charge.
In this enbodetoeiet retaitieg walkldextending Hlawe theactBBor housiegi 2 serves soldyfgpeotsst t h t he

apex of the gone,_ c istin a .webbi.ng that, when pierced in the
manuf act ur i n3‘%’#‘8&%&5@8&‘%@3"%glsﬂgfgﬁ\kgﬁlg“’f“%er fluid to travel fromthe bul b
60 to the container 70. Those persons skilled in the art will 14 WO
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feature 56 of thelTiHadibibe xpeniigp phhe gegmeiiss of thepespeqtive aciiator Bousigess and t he
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geonetri cal pes and si'zes o ed back features 56 can be sel ected
dependi ng onthel8HA désigncandissDHA desigh as jlbseatedindrigunes 57 ped §-0, roay, gopereipsi ty,

formulation, etc.).of product. utilized. .5 Figur further il s the
i st on a1t sErs R cREPREY b LA LA ol et SR | 2
rai sed up al gyeneWvb BrubbdimsHth Gidiude A awilitiéy oF bbthGo 6bthih Mehpibord stibluy veregs th® upon
an initial twisting of the actuator housing 22, and forgced back down into

the cylindri &okenafiRierigusty disglased| dispprsers; Fughery e LA, smRodimentc3s AN R o
housi ng bojt UP Qi S bl » ' 22.
The up an§)t dg\lgl?e ?msggon o*tg ﬁg&%ﬁ%ﬂé‘%@%ﬂfﬁ%&? E‘l’%\&?ﬁggﬁ:ﬁﬁggﬁﬂg{é‘a@ ougig]r[\g 50
provi des t he thredhadmigalgagenrentvia éeo eddesahyssinhulioneodsly move e mévbardsna dolur d

container 70 u i nt.o, the lindrical. h i 50. as, descri.bed ove. From
the cylindri & OH%%ﬁﬂﬁb‘“@B?f}/etaﬁ@amblpeiﬁ%?ﬁ %“%36‘883?’?&“?‘3“{‘ h"é‘ﬁé‘}@a?%*‘é’ﬁﬁ’%i c

bl adder 60 UpRRpbMReSIEIhE 2481 T thelpREonidshOpind 146 Wit thé\ liadidaMubing
button 29 is ggﬁ)ressed, the product is dispensed up throu?h the actuator 15

assenbl y 20. SAdhugaense tepdily fatibipting theleydeiulie eharsing of thererseroedladder A uthpid| e
46, trave u nd | t.hin. t N | | t

twi sting & SheRrerifelatichildle 38 il N ERuRalRs e el kfigh 2

col l ar cap 4@ovéypughistbyenshalpofthe titingstmoke.t he pi ston collar 48. This

action provides for an upward notion of the piston 44 and spindle 46 in the
first directional instance, and a downward notion of the piston 44 and

spindle 46 int heB§ e6andy, e ¥BASRMo8iment shown in Figures 8-9, may feature the same

diameter piston 44 and spindle 46 combination that are used in DHA embodiments, 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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20 directional instance. Continuing to refer to Figures 8 and 9, the lip 61
of the reservoir bladder of this SHA enbodinent is seated within an

upst andi extending radially upward fromthe bo t he
cylindri Qgp"lﬁ}glhjsss\?%g 50 while the rest of the reservoir bl ggg{g?&gzgggr ot r udes
25 through the space defined by the inner circul ar edge 55 of the bottom
53. The bl addustorsth, 146 Eéhand thrmrpovienofshe piston eallatks; d4& bt anidfes the kygthadthe
descri bed abqy war tihon.of, the pi 4 i.ndl e 46,
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differential the gaépdetiontl hicicabing &ty léchelting adf theusizing dFOthedepeoingonents ebitlase of
the pressure through the depressing of the activating button 29, the
reservoir bl S9eERmelsts asvasigy Bf srodustgeelicaienst he equili zati on 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 pi stwopartdelargheodiisembodimehtandyifeaturg borbining saverabeftlegindividgdl and

into the cylindrical.housing.50 where, it awaits. dispensing.. The agyercap
80, “whi oh seaPBepyeah foRg R oot dtEbGontpoRiisl i B BB BV TE
retaini ng walwhif et e pgmaiofisictiol @nd GHelttheficid) GeatireidofdRe gefal @pasérel y to
protect the button 29 from accidental discharge _prior to use. Thusangith

2,

the excepti ofyssmd heRefersnstoligye b}, thepistonsésad snindde 146; 4p-nfEpthigbihe P

122, 5t i i ndl
36, 145, 05 o PEA Ao o Kncfth o M ol M AR 3 fiSndRlplit o381 Nl €5
i llustrated iSimfardyy thegisfor/colmdl 48,48, andihe cgBarenml 42y 42 cfthpPHaaenddekandodthgonent s
i mbi nat i t d i bed above. .The ad 1 t by th
o enbod merPee FHaI e e Canr AP A e D DR oG Cared S Fokes

versus the shpokes of previously disclosed dispensers. Further, the DHA
enbodi nent, as shown in 10 Figures 5-7, exhibits an additional mechani cal
advant age due to the thread-to-groove or thread-to-lug engagenent via two

nodes that. simult g@ﬁ,ﬁ@/ | A qed &4 Whe hdil on
t he act ua?sor hous?jrzlsg ,toygeﬁ?ﬂi%ln]l%ig? %lgﬁgélﬁgﬂéﬁ an e%(?lﬁ&?aé?\g%éémt#%pn
t hat producedotsing 222 hmy the avadidendd gdomericaliyy modified nelativpi todhe DBEMGanmd SHAN t he

cylindrical houysi.n 50, .thus more readily facilitating the hydraulj.c

Char i ng of CREOTEEEISPEIoY eEpeleBeie et iy Py pebthen SEpalBrE 4l

enbodi ment s, REsheWBbIlaR cdp D2 ahd RE &ttt BSusRIgPOE of F3Eread kiilPfoRreNR AREMStink2 2
grooved surfaces of their respective circular outer walls to facilitate a non-slipping grip by 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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noves upwards by one-half of the entire stroke. By contrast, the SHA
enbodi ment shown in Figures 8-9, may feature the sane dianeter piston 44
and spi nd{,i,(a i nation that are used in DHA enbodi nen Tng ek 20
differ entlatoée%&llgsﬁgrgorre preferred enbodi nents by the reduc?léon gz; one- hal f
stroke when the upper node of travel is renoved, thereby forcing the |ower
node to provi iEcadedcollataap A fpatures ai uppet e direulatt wiadk 248 adimhilarfto thh eppee fiwer ed
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thus creat ¢s @lindlidPh&isinR 290 HEthe bR oftPE¥IA 3mbbdifient'ad slﬁm}?lriﬁf:%fqu iS@peRd; SHA
enbodi nent, the piston head 257 may have an approxi nate 1.0 1nch

di amet er ver stem #ie eypipdinrl heusisigp0of bath tha¥HA 3od tedded embodimentpi Bstead bad 57

in sone of t HA enbadi srent s pr evj ousl scribed. Again, it is
i nport ant tol%g’gf)’E ;Ee; S?]ﬁgﬁn ?Wés 52i rgrlevf’%? Eé’peélge?"? idéeglugssxgn 9 e R‘iﬂ%&n‘[‘%&&g the
limting in amyvinaly des@ibee SHAldbodigleat, it VatidésQR statliRkhboth SiterliBuli 4N
head 57, 257 agnd . cylindrical housing 50, 250 and/or the relative

proport i onal i4 Ygfh 4 KEmpg lp 439 erirelng itsyppeicad tat previges aysgisation means by

PCT/ USO02/ 265481 &t @ grooves of the piston collar

48, 148, 23@ ﬁlg%t?%%%%@gﬁtﬁﬁa%?%?ﬁ%%}%%fon 44, 144, 244 and the Iength of
the cylindrical housing 50, 250 are nore inportant, as the proportional

' ' d ' f the sizin f ot e copponents wiJ |
rcoommodate a var FrSPaT oS TRRR A A GHEA CubRREaE She T HIES He fga
embodi nent malspbeRf Wysters AODINEY BEY EANREA t00be MBR siPieVbSiNGh op&RBROARNES from

the previous described enbodi ments during the manufacturing process, while
retaini ng t hénwfagws Fugther: other chedimpets ersergysttmanayipeeyidsh lesheonplsxer al

di spenser ;< s : Welol ' | n.4 nd Lndl e
Lo a5 of® bar apert LA i ioh B Rest SombBE i, P ARGPEOE [ ¢
conmponent r efegrbodithents msvieustyhdmaribed |QinsteramPd 4f such a dispenser system is a SHA

embodiment shown in Figures 15 and 16. Accordingly, and consistent with like features of

the previously described embodiments, the dispenser system has a threaded piston 344
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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Simlarly, the piston collar 148, 48 and the collar cap 142, 42 of the DHA
nodel and of the basic SHA nodel have been replaced by a single conponent

referred t hreaded collar cap 242. 15 Conti nui i Fi gure
11, althdﬁgﬁg@g%ﬂpthreaded collar cap 242 and actuator Egﬁgﬁﬁg”ggg may be
consi dered geonetrically nodified relative to the DHA and SHA enbodi nents
previ ousl y deschdnival reldtivarshown andrasn yrevionsly akeictibaks inbethevewnioentobidiments. The

t hreaded col | ar 242 and t t .h [ 222 of Fi 1 still
foatur e the AR GIegion o) Ba iR ORIRE oA an oY PeRt PG SLRF R
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may retain_th i I L NQ: LI adably connect with the
standard con quﬁ%ﬂﬁtsé%ﬁid%gﬁg h%gmgg’gﬁlf ggg%]%%gg%ﬁ 25 Figure 11 al so
Illustrates that in sonme enbodi nents the actuator housing 222 may feature

| only an outer circular wall 221 and an_.inpe i rcul || 223. .The.space
defined within tFRETSHREE, LYPLRE SHFleTA ﬁlSOrzl‘%f"&"g‘c Qﬁﬁ@?‘['i‘%%tﬁ?ﬁnﬁ&“\?l}ra\%@ep

retai ner 32 ageyidusiH@6&ribsl dntRdinRinf\iha 48 inéde S Gdntig Sy sttt 2 6h soh® preferred

enbodi nents, "'which itself accepts the valve stemseal 30 (conparable to

t he ot her entsodpdimaents thetvoutingisyistern iuequiredbagauge the dispensing gyséewei s ponsidsred 244 30
travel s up the internal .thread] I Is e b 5 of
the t hr eaded %88k 14r? %é?)nt a’ﬁﬁ?.%s EP%E rﬁ%ga\ﬁge‘ir]‘%?eﬁ%\é@&gf%%“%sr% %ﬁ%%iﬁﬁé&fsﬁe

t hreaded col lcg¢le 68xBe dEdptnéifif Sequéhck ink@derBiuTRet thenatiunt @mfttiohs dreatddmribgitheaded
collar cap 48, 148 of the previously described,K SHA an{-ij %A enbodi ment s,
respect i vel y hy@SRelisramigendhe eming sestan inserpesated if the sspamd S fmb?%tﬁiﬁﬁfé’rﬁs t he
17 VIO 03/ 015938, PCTALEOR/ 2057 mbloFRAGH RaLkiRS 18824D, [ PAAICECIBAgper

I nner circular wa simlar to the upper inner circular wall shown
in Figure 9 agstpanty dfclule Spiir efivioutciotre 290, lacktad appeaxinsately i B °raperh and apawafar

space defi ne t he annul ar ace for bet ween t ' |
351 and | the HEHRRC o HPPGIPT: S9I0GY Pra Sdp ek b stepr g gt Bl
the geonet ry spdterh By 21s6 ¥orhpiehe vt 2430 51he Gppebinacirbiler Wl pas Bt skovianidi ment

as shown in Figure 11 is different ) .
Figure 11. Functionally, when the vent holes 290 are open, i.e., when the threaded piston is

at the apex of its downstroke, ambient air is allowed to enter the dispenser system 10 thus
establishing an offset to the vacuum conditions created by the hydraulic priming and recreate
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 situations occur

only through the opening of the vent holes 290, which in some embodiments occurs within
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fromthe cylindrical housing 50 of both the SHA and the DHA enbodi nents.

I nstead of conprising windows 52 with which to engage the |ugs 49 of the
threaded @@l dspisede of the previously described SHA enbodpppipkerdehesf €at ures
an essentially snmooth outer circular wall 251 with a retailning-+p-259
encircling its upper end that provides a registration neans by 10 which to
attach to theSVeHrappREmasel(° setatiomduringthe telgsqoping ectiongpscsibedmbaye. doeashexsiet s of
t he SHA enbod| t in Fi e 11 di.spense t 0] be
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Accordingly, and consistent with Tike features of the previously described
enbodi nent s, dwehdedissspdladeto thy eantamen J8 im a minde adett the pistom i3 4ully dxéondedyand

t hreads, and in_s referre nbodi nents having onl.y a portion of its
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cor r espondi ngvents, artvther dike v@ut 6lemsits ahdliarcofjdietidh withshe mechagjedlasd teldsenplinger 348
when the piston 344 is fully. extended by rotat.ion tor h i.ng 322.
The col Tar cdbipapiesialsth deslipd) PERRY o Shemibriedin SurfEld Bnte st OR2. *0ar
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rel ati onships and functions of 30 the cylinder housings of previously

descri bed entsoufigusstions primarily thieush ge melpnisalsad telescoping aetion pravippdydeseribsfl,
Figures 15.a 4.5 ' ' kwnction and benefits of the other
SHA enbo ,5n&ﬁpﬁ%@gﬁ@@?@ﬁéﬁ%ﬁ?ﬁ%ﬁﬁl fl%ln summary, however, a rotation
of the actuator housing 322, configured with piston 344, results in a
rotation of the piston,344.b he WD 03/ 015930, PCT/ US02/ 26547 mechani cal
rel ation shown andS£2n }p 8%1135?%‘?“8@2%9@ g@cf{)’ieﬁ"%’ﬁléer bajigqopqeRts RERk s

invention may be embodied in a variety of ways. It involves both method and process as well

as apparatus and device. In this application, embodiments may be disclosed as part of the
20 results shown to be achieved by 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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Rotation in one direction of the actuator housing creates an upward
novenment of the piston 344, drawi ng product into the cylinder housing
portion ) Bpsts ion in a second direction of the actua LAg
creates iﬁggﬁnmagg novenent of the piston 344, forcing th%ggpg%%§£5 pr oduct
into the bl adder and charging of the di spenser system Furthernore, a
venting systemis also disclosed. It should be first nentioned that the
previ ously descri t}qg‘% i g@‘ﬂ Wy nting.: - din
sone preferred enbo %%gls t %%\%n ie#gnheg;tfs etyhgﬁévg?%oglu%de alﬁ‘éé%agrsgelsotﬁé;

di spensi ng syahenedi aivarietg o mamtees] Thiy disolosyre shoald beamntiératndd taiencongaskeativ be
repl aced when oduct is.dispensed during the replenishing. cycle_of the
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the hydrayl | frofss BhASHm R CorB HREESY $4rRBbA PEARAMANEHr thise! ParREEANd: SHA
enbodi nents, as shown in Figure 11,” are the nost efficient. Referring to
Fi gures 12, 1shouldde tudersiond thas ag thedjsclespmirelatesitapleingnts afibe mvprdion, thfwardsfor hol es
290, | ocated appr.oxinate 180 art.. and_a pair of 15 helix cha r an
Gpper et x. cAhBERaBS b et B AR e Bl kb el SARRERR, T
al so conpri sethy fiicHor?é3@sultistilesatpp Sich equevaledt, bedal@l ovéveh modsSgenasic easd
shown in Figure 11. Fupctiopally, when the vent hqgles 290 are open, .i.e.,
when the t hr e39Bld bgcasylsreddo begncpmpassagdy thsdescpptionnfgaahyelsiment o 3pfn Such 1 s
al | oved t qoengifs LG AL ERANSFHnGY gﬁ@y@ RS p1iGB the b BIHI Brof cRefag€lo t ©

t he vacuum con |%%Bn§ created by tﬁe yd?ﬁuliglpr?hing aﬁ% Pec?egfg éb an
equi | i bri um cwhidh thisinventiotnis antitled. 4ybutens d&x@mplehiéshanidibe nhdesitooddhnt ell activhe

upper helix chambers 292 and carries through the .connection of.the.
throaded col 'GP EABPBSEE0 ARG OF LRI FRAT HOALT RETDSGI S BUATIR: some
preferred enbgghilEl! GachSletheid digided SobRIRRINIGaB6d ©Whedri8s a disdlosard ofahd | S
al so exchanged between the helix threads 296 of the interface between the

cylindrical  hestien wgichdlet slepeptiacilipicer Regarding Hyis lasfifspecivap butums egmple dhe
threaded 21§ ﬁrggéé&%recﬁﬁ‘aﬁ .%gtugﬁr”t %?Bulgl hfee\ﬁ@ %st%{;d %oﬂ%cfn%&is? QI?SQIOE“@ to? he2ff of

travels up a own the interna hr ead I nner circular wall
245 of the t Hfaetmetdg” e-olhedlrer exphiclilydisciidsedsortnet -e and) pomgrselyc were theod effebtivelyel i x

threads 296 wi.th the .air exghange f,eatur facilitates the systenm s

e oy Sditelosiicorfid ac 5E GRS “RT Sroh AR Sk @R wodadd Rlshrermaes ¢ ni n
t he cont ai nerdi?&bsufe@faéﬂ AbRiatc?”’ drld@ve W in@iahs ﬁfﬁéh{aﬁﬁg*ﬁ @hcmfaﬁéedﬁnd ARchafife t he
sane tinme, allows air exchange 30 throughout the dispensing stroke as well

as the repl erfest aigtodempiastoghiotbie skplisilytiacludef én the descripligtes 12, 13 and 14,
t he two a%ve-di scussed situations occur

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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only through the opening of the vent holes 290, which in sone enbodi nents
occurs within 19 WO 03/015930 PCT/ US02/ 26547 .................. every

appr oxi ation during the tel escoping action desggtpeshRbgve. In
eggh cymﬁo(g){‘al{gﬁqs enbodi ment, there is only a full turn forward-and

: : . th the
backward thaty del i;yer i.mgtely 15 seconds duration of spray wt
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providing open and closed configurations primarily through the mechani cal
and tel escopilhg aFORBIGNTATENSDYCERSITPed, 15 as provided in the

enbodi ment igures 11-14. As can be easily understood fromthe _
f or egoi ng, [ bectiy@EsTs0CO ts piouniey present | NVielkg n died in a
variety of ys. It invplves bpth nethod and prodess as \well as [appar atus

and devi ce. | FA9%K58 _appl i40xRi onipereidaa dppi@iph S MY |DesohAC] ogrd as part of

t us
the 20 resu to be achl eved by the varioys pluralTty of gppara

and devi ce ' as_steps which are inhdrent tojuti ||zaT!}| on. They
are sinply the natural result of utilizing the plurality of apparatus and

device as intended and described. In addition, while a _pI urality of
appar at us. andldevPEEERTROGUYENE AnclydingshshirdTitle, Date) PestinetPagdspilitc) hese not
only accol sh—eertai-p—ethods—and processes but al' SO _can. be varied in a
number of  waae il s, ?&%‘tng’gtswfﬁ’s“mﬂtgatlzlﬁﬁlaflml 09/338,574onfCamise] prsef Diseehstr”, tFd t hpse

f acets shou S 4 aTaY C]\allrI)JSéﬁCLa Sgﬁpgpﬁgﬁgggag86Vaqehi s disclosure.

hist 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,
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It should al so be understood that a variety of changes nay be made w t hout
departing fromthe essence of the invention. Such changes are al so

inmplicitlya d in the 30 description. They still fal el he scope
of this i%@gﬁ@k%%f A broad disclosure enconpassing both kﬁﬁhég% ?%it

enmbodi nent (s eat variety of inplicit alternative
enbodinentg,x§%88¥%3a%?@%%ﬁﬂg?ﬁ%ﬁgmbw%ﬁﬁé@@ggﬁgh@HHC@ﬁ@ymmh@Eamﬁmthﬁma
enconpassed bylet, o foguldiicie bpﬁyrcsunu%rm&%cps%é%ﬁtgﬁ c[&}f%ga%éd%GS ! FUE}% er,

each of the various elenents of the invention and c na?“’??ge

achi eved in SUVAiWFine e cniis pendsnyRifiths atiplicdtios incindiigany shbbeueidetmtped t 0
enconpass ea : tation. be it a.variation of an enbodi nent of any
appar at us en%gl()jlil%g%%h&g&ncg%h}g%wgreqge’ﬁtreg‘s&(&ati‘erg%odi ment, or even nerely a
variation df any el enent of these. Particularly, it should be understood
that as the disclosure relates to elenents of the invention, the words for
each el enent nay be expressed by equival ent apparatus terns or nethod terns
-- even if only the function or result is the sanme. Such equival ent,
broader, or even nore generic terns should be considered to be enconpassed
in the description of each elenent or action. Such 10 terns can be
substituted where desired to nmake explicit the inplicitly broad coverage to
which this invention is entitled. As but one exanple, it should be
understood that all actions nay be expressed as a neans for taking that
action or as an elenent which causes that action. Simlarly, each el enent
di scl osed shoul d be understood to enconpass a disclosure of the action
which that elenent facilitates. Regarding this |ast aspect, as but one
exanpl e, the 15 disclosure of "an actuator” should be understood to
enconpass disclosure of the act of "actuating" -- whether explicitly

di scussed or not -- and, conversely, were there effectively disclosure of
the act of "actuating", such a disclosure should be understood to enconpass
di scl osure of "an actuator” and even a "neans for actuating”. Such changes
and alternative terns are to be understood to be explicitly included in
the description. 20 Any acts of |aw, statutes, regulations, or rules
mentioned in this application for patent, and any patents, publications,
or other references nmentioned in this application for patent are
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hereby incorporated by reference. In addition, as to each termused it
shoul d be understood that unless its utilization in this application is

i nconsistent with such interpretation, comon 25 dictionary definitions
shoul d be understood as incorporated for each termand all definitions,
alternative ternms, and synonyns such as contained in the Random House
Webst er' LAY i dged Dictionary, second edition and are hereby

i ncorporated by reference. Finally, all references listed in the list of
Ref erences To Be Incorporated By Reference or other information statenent
filed with tha apRbd 6Bblesiriang ahBRBYer JRRGRRG thastefpregfeby i ncorporated 30
by reference; however, as to each of the above, to the extent that such
information or st EEHEANACIIAEST porated by reference m ght be considered

i nconsistent with at.an ment s
are expressly not EO%(H% %gnésgtggm?{on Bplflrg)dstt&bél%ﬁumﬁ%ﬂ ?I é%iﬁ %%ﬁbngff%\%
03/ 015930 |. LhiSstepAT Wi QAuldviNIcs; PCT/ US02/ 26547 DOCUMENT
NODATENAMECLASSSUBCLASSFI LI NG DATE 4, 167, 94109/ d%g/ 79Ca ra et

al . 12825110/ 05/ 76 4nearly tipyoling a pistpgcsonsixe logaibgenefrp 1267’37‘?1
4,174,05511/ 13/ 79 4/ 20/77 4,222,50009/ 16/ 80Capra et

al . 22220707/ 241 78%%%‘&%%@%% enus, . 2229512/ 16/ 80

4 423, 82901/ 03/ 84Kat 22229508/ 28/ 80 4, 872, 59510/ 10/ 89Hanmett et

22220 09/ 27/ 88 .5,183, 185 .02/ 02/.93HUtChESO et al.22220902/14/91 L .L 5
P SRR sl e M B S e
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3. A method of pressurizing a dispenser according to claim 1 or 2, wherein said step of
linearly traveling a piston comprises linearly traveling a piston in a first direction and

in a second direction.

4, A method of pressurizing a dispenser according to claim 3, wherein said step of
rotating an actuator comprises rotating an actuator in a rotation corresponding to said

first direction.

5. A method of pressurizing a dispenser according to claim 3, wherein said step of
rotating an actuator comprises rotating an actuator in a counter-rotation

corresponding to said second direction.

6. A method of pressurizing a dispenser according to claim 3, wherein said step of
linearly traveling a piston in a first direction and in a second direction comprises
linearly traveling said piston in a first direction corresponding to said housing and a

second direction corresponding to said housing.
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[11. OTHER DOCUMENTS (I ncluding Author, Title, Date, Pertinent Pages, Etc.)
10 Blake, WIlliam S., US Nonprovisional Application Nunber 09/933, 574,
"“Non- Chem cal Aerosol Dispenser”, filed August 20, 2001, Specification,
clainms and abstract 36 pages, Draw ngs 14 pages Further, if or when used,
the use of the transitional phrase "conprising” is used to maintain the
"open-end"” 7¢cl ai #Emeeticdl of pRsasiAndg dispehsadidcoringd t«bay wne Rf ehe pedcatingn.
Thus, unless the context requires otherwi se, it should be understoqd that
the term "conpr Féms,dprthes compriging dhesster, ehdrgw eyt dwge 2 grodugisopiceditig |
are intended tosﬁgmbgiﬁge inclusion of a stated elenent or step or group
of elenments or steps % not the exclusion of any other elenent or step or
group of elenents or steps. Such terns should be interpreted in their nost
expansive formso as to afford.the plicant the brpadest .coverage |egally
por mi S5 bl & 20 ATHEMH it e SUiiRHA RS AFOTSHEITP CEg B ThST AYD of

i ncor porat ed by gfRfiRE &NE6viasd bPRhdar BhvdlNg sth@ el saR fabt diRBtibmvention, and
t he applicant expressly reserves the right to use all of or a portion of
such incorporated content of such clains as additional description to

support any of qr al f .the clains or. any el ement or ¢ opent ot hereaf .
Ther appl | cant s X piitbaio Bigs R elisPe R inghlo EBTROT sy MHERE! on
of or all of t heom?ﬁﬁﬁ@ﬂfe@.&?bfm@&mg proBudffrouSdid BOWINPBInGY a RStvelr enmd or
conmponent thereof fromthe description into the clains or fromthe clains
into the descri penawnicgtiowilsad\hopgng.ur t her define the matter for which
protection is sought by this application or by any subsequent conti nui ng
application thereof, 22 WO 03/015930 PCTTUSO02/ 26547 or to obtain any
benefit of 10r educiethodial phessrifitg o davpended acarding tc ehghy), witickeit baid pétpestt

|l aws, rules, or, regulation f any country,. or treaty, and, such content
i ncor porated by dlfr%‘ftgﬁgéﬁE@V‘é%Qﬁ’D’ hn§%FrW‘lV\‘7£0’£ﬁ§Fq pigiop e sdidhsgcprd g’é‘?ﬁﬁ’@ﬁcy of this
application including any subsequent continuing application thereof or any
rei ssue or extension thereon. 5

11. A method of pressurizing a dispenser according to claim 9 or 10, further

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

assembly.

12. A method of pressurizing a dispenser according to claim 11, further comprising

the step of dispensing product from said actuator assembly.

13. A method of pressurizing a dispenser according to any one of the preceding
claims, wherein said step of linearly traveling a piston comprises linearly

traveling a piston corresponding to a single helical configuration.

14. A method of pressurizing a dispenser according to claim 13, wherein said step of
linearly traveling a piston comprises linearly traveling a piston corresponding to a
single helical configuration corresponding to a helix defined by a plurality of

threads of said spindle and at least one groove element.
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23 CLAIMS: 1. A nethod of pressurizing a dispenser, conprising the steps
of: rotating an actuator; rotating at |least a portion of a piston
pressuri zation assenbly responsive to said step of rotating an actuator;
linearly traveling a piston responsive to said step of rotating; and
pressurizing said dispenser. 2. A nethod of pressurizing a di spenser
accordi ng 6. cl & methodwbe pedspurs#ing asdliep)ensér accordihpng agnpd sfslaims dt12g a
spindle. 3. A nethod of press Iil zZi i spenser accor.di q cl al(n 1 or 2,
wherein said st 8hern spid § HPeE eFr?lYn ng %Pﬁ%c%%ﬁqsgg? afly feayplt
traveling a pi Shﬁfbn'd?m%s dnlaﬁ;g tdla’@ableMRli&Adonfighraticnecond direction. 4. A
nmet hod of pressurizing a dispenser according to claim3, wherein said step
of rotating an actuator conprises rotating an actuator |n a rotation

correspondi saij f.irst direction t hod .of ssurizing a

di spenser gcor ] ghf’g OéPESW&Z‘H%QPB?%C&%%C&T@E%% ‘g?lm ooty saif s %@todcat or
conprises rotat !1ﬁ&r@ﬂr@‘éhﬂ%h9Estdrﬂco?np‘r%§1hﬁéaﬂ&%a%lu€§1a pfsafnr@&@gﬂﬂumg té@ sai d
second direction A et pressurizing a dispenser according t

cl ai m 3, wher ei doehle dileb@?épzooﬁgunatlﬂ@@mrysnondmgltp ragh%thd@ﬁr@d byna @hfraliftgtof
direction and ip_a second.di.rec NSO rl i

piston in a fi rg{r acffsroggat ?pélﬁ(h&?ﬁa gb%lr)% me gy aal?l A Ohhré&l\éd) f aﬂgdggl?(t)ogd
direction corresgpemdiyng to said housing. 24 7. A net hod of pressurizing a
di spenser according to any one of the preceding clains, further conprising
the step of draw ng product froma product source into said housing. 8. A

nmet hod of essuyr . grel ahslost ep
of draw ngﬁl s %r %lélhg)gdggeé ?I near Qérrggggl d‘&ép?dstg}(l)% MR saﬁ %P:% 8
direction. claims, further comprising the step of helically venting said dispenser.

18. A method of pressurizing a dispenser according to claim 17, wherein said step of

helically venting comprises helically venting through a first helix chamber.

19. A method of pressurizing a dispenser according to claim 18, wherein said step of

helically venting comprises helically venting through a second helix chamber.

20. A method of pressurizing a dispenser according to any one of claims 17-19,
wherein said step of helically venting comprises providing pressure equilibrium to

a container of said dispenser.
21. A method of pressurizing a dispenser according to claim 20, wherein said step of
providing pressure equilibrium corresponds to said step of linearly traveling a

piston.

22. A method of pressurizing a dispenser according to claim 20, wherein said step of

providing pressure equilibrium corresponds to said step of rotating said spindle.
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9. A nethod of pressurizing a dispenser according to claim?7 or 8, further
conprising the step of directing product fromsaid housing into a reservoir
in fluid comrunication with said housing. 10. A nethod of pressurizing a
di spenser according to claim9, wherein said step of directing is provided
by linear travel of said piston in said second direction. 11. A nethod of
pressuri zi 2§. a i mpodef dzpaning fhgd fioncd dispenSeratonibBisinkuhd steps ofconpri si ng
the step of draw ng produch fromsaid reservoir to an ft uat or assenbly.
12. A nethod of pres&QR{ éa%tuﬁ?%%ﬂléwpé‘?ﬁéwﬁl%aﬁsﬁyé? 11, further

comprising the stepgbadlisRanzaiing Q4G f poRoRW{dsA¢ phabPiprasaesitlon. 13

A net hod of pressurizing I spenser accor g to any one of "the preceding

cl ai ns, wherei nasamiblystep of linearly traveling a piston conprises linearly
traveling a piston corresponding to a single helical configuration. 14. A
met hod of pressurizing a dispenser according to claim 13, wherein said step

of linearby traveliid ¢ dihoing TRAPHPEE didpRB la¥cdrfiRgeb! MInP2D! Whéddin
corresponding to a single helical configuration corresponding to a helix
defined by a pl skidIstepyofdinean pistendsvelingedndprises Ha¢aslyariston traveling saghpisigioove

I .2 . hed of IZI di. i s
of oraims 112 PaRGrar S BbERRHeuR Ahedar] SEP ATk RAGET SR oot <es

linearly traveling a piston corresponding to a double helical
configuration. 16. A nethod of pressurizing a, dispenser according to claim
15, wher ei Rsai & Bedpnisally presaiizpq dispenser ¢HEPrENg st on conpri ses linearly
traveling a piston cqr i a oubl e helical configuration
corresponding to a hg F%ggg%ﬂgggo%&eémﬁdural ity of threads of a spindle
and a helix defined hyotiphallyahdtiigtedbistdir pressiriohti@nasgembht configasbdarbiith. 17.

A nmet hod of pressurizing, a di spenser accqording to any one of the pr.eceding
clains, further S%‘Enﬁ‘f‘?%‘fr}?@tlf’ﬁev%l?@ﬁ eFFé?i%égqa{}O’{} nestHgtienif said pRinoar .

igi dAS{ﬂglto hgg of HRISEFBAibF A8 BIy U REMFRS tARA Yishch &R ef bRhiModsl a pORRIEIM

said piston pressurization assembly.

26. A mechanically pressurized dispenser according to claim 25, wherein said
rotationally actuated piston pressurization assembly comprises:
a piston configured to pressurize said pressurization volume; and
a spindle configured with said piston to provide linear travel of said

piston.
27. A mechanically pressurized dispenser according to claim 26, wherein said spindle
is configured with said piston wherein rotation of said spindle corresponds to

linear travel of said piston.

28. A mechanically pressurized dispenser according to claim 26 or 27, wherein said

spindle comprises a plurality of threads configured to engage said piston.
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helically venting conprises helically venting through a first helix
chanber. 19. A nethod of pressurizing a dispenser according to claim18,
wherein said step of helically venting conprises helically venting through
a second helix chanber. 20. A nmethod of pressurizing a di spenser according
to any one of clainms 17-19, wherein said step of helically venting
conprises @Povi i mycharsedlyr meetqmizbd whispenser mccardingnteapme pnofof shdiots A6sPBnser .
21. A nethod of ressur 2|n rdlng to claim20, wherein
said step of Tt 77y ﬁ?g E@gﬁﬁ?&ﬁﬁ%ﬁWf8ﬂTresponds to said step of

l'i nearly travellng a piston. 22 A met hod of pressurizing a dispenser
according to claim 20, wherein said step of providing pressure equilibrium
correspondsd0t o éamcbfwé‘rﬁﬂdf PYPSﬂualth:% éls@alilﬁt@r gpearding, too@y2gne Af wkaime dSo?9,

di spensing fl ui IIy
actuating a pis? A‘ C8%?9P§§ |oﬁulsse Egd%dgﬁﬁ%§§§ng L?%hgﬁggégﬁgﬁ

| east a portion hﬁéarqaast@h Phed] 0 s#id eEssen pré@dun@monae&sﬁﬁlblwon@ﬁses&lm jsustdmof

di spensing fluid froma dispenser according to claim23, wherein said step
of linear pistoffayelavthin payd g@W%mises linearly piston traveling said piston
pressuri zation assenbly corresponding to said step of rotationally
actuating. 25. A nechanically pressurized di spenser conprising: a
pressurizadion oinectenicatig peesswrizztiidispahdey aeaitrdial edl clairm B0Onwheresssaid giatonon

assenbly configurable with sajd pressuriza vol une wherei n a, rotational
actuation of saPFSPIE4aHAN %Feé% dris lgﬂrésé’éﬁﬁ'l‘eﬁr E3velelhp fgst pud peooRd,

pi ston travel Oﬁnééuoh%%n@aﬂ%ﬁﬁ@ of said piston pressurization
assenbly. 26. A nechanically pressurized di spenser according to claim 25,

wherein said rotatlonally actuated piston pressurlzatlon assenbly

i : i dt
o0 e op ndte canmiegtth PRouER® GRBIe ooR Rl BLERY Rhe T s Boton o

further comprising an actuator wherein a rotational actuation of said actuator

corresponds to linear piston travel of said piston pressurization assembly.

33. A mechanically pressurized dispenser according to claim 32, wherein a rotational
actuation of said actuator corresponds to linear piston travel of said piston

pressurization assembly in a first direction.

34. A mechanically pressurized dispenser according to claim 33, further comprising a
housing defining said pressurization volume, wherein said first direction is a first

direction corresponding to said housing.
35. A mechanically pressurized dispenser according to claim 32, wherein a counter

rotational actuation of said actuator corresponds to linear piston travel of said

piston pressurization assembly in a second direction.
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pi ston. 27. A nechanically pressurized di spenser according to claim 26,
wherein said spindle is configured with said piston wherein rotation of
said spindle corresponds to Ilinear travel of said piston. 28. A

mechani cal |y pressurized di spenser according to claim 26 or 27, wherein
said spindle conprises a plurality of threads configured to engage said

pi ston. 27339. A medhaivalialptessyrized sispeazset actiostieg weclaiacdfriditing compesipgane of
cl ainms 26- 28, er.ei aid spindle.is.integral with sajd piston..30. A
nmechani cal |y pr 88%1§ %@ﬂ&% r@%?su%{é%ﬁ’lnd‘f‘ﬁ‘gj"‘?’ow%‘ﬂ?noﬁa@ Wg’&ig}rﬁ‘gl 5% 39,
further conpri sing,aeUInNYrdeidnlidddo SathoRERSSUri zation vol une, wherein
said linear piston travel of said piston pressurization assenbly conprises
| i near piston travel within said housing. 31. A nechanically pressurized

di spenser cordin o.cl.aim30,.wherein said piston re rizati

a!sggnblsy i ggcon%: H%Fé@“f’fﬂfy Prefgaret ¢ Wépsq%récﬁoﬁlf%?o 3?:’8 Oggz’gﬁ:]jazlmﬁzﬁé%?’i on

within said housinein 4d pﬁtd@?ﬁ%kiﬁﬁldﬂqs%&&?%&&%u@d&@@%ﬁbro@ﬁ@ﬁi&h Ag to
ur

any one of clainms 25-31, f er conprising an actuator wherein a_
rotational actuatddyat efureaiinio seidihousing eorespepdingdo tlimepy piston i53vel of stidavel

of said piston pressurizati.on as rfgl . - A.nechani cal ly pressurized

di spenser accor }sﬁo%rgssg%a}%nﬁ?e%ﬁ% %r}e/?ﬁ%gdlrr% t1§§i onal actuation of said
actuator corresponds to linear piston travel of said piston pressurization
assenbly in a first direction. 34. A nmechanicall {q pressurjzed di spenser

accordi ng 88 cl & megunically prspurEsfhdisrensshaceordipg i iyt tHithey comipgsing a
pressurization yql WBE' : [ j i dickact | j b Sh safdl 8k ON
correspondi ng tg&gai hﬁé@ﬁ%&“@?ﬁ%&h%%ﬁf%% lﬁ(iltgglréeggcgﬂﬁze;eeg (iiasp%lnser
accordi ng to cl atess@ativhessinbla icoonfigred toodatdt gnaduchctonataidrhousing anto
actuator corresponds to.linear g'.ston travel of sai df Pci ston pressuri zation
assenbly in a Sé@aﬁaseayqlgegqr%sﬁ_o ag to linear piston travel of sald piston pressurization

assembly in a second direction.

39. A mechanically pressurized dispenser according to claim 38, further comprising a
dispenser assembly, wherein said reservoir is in fluid communication with said
dispenser assembly and wherein said piston pressurization assembly is configured

to allow product to be drawn from said reservoir to said dispenser assembly.

40. A mechanically pressurized dispenser according to any one of claims 25-39,
wherein said rotationally actuated piston pressurization assembly comprises a

single helical configuration.

41. A mechanically pressurized dispenser according to claim 40, wherein a rotational
actuation of said piston pressurization assembly corresponds to linear piston travel
of said piston pressurization assembly corresponding to said single helical

configuration.
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36. A nechanically pressurized dispenser according to claim35, further
conprising a housing defining said pressurization volune, wherein said
second direction is a second direction corresponding to said housing. 37.
A mechanically pressurized di spenser according to any one of claims 30-36,
wherein said piston pressurization assenbly is configured to draw product
froma prdduct Asmaclwlqaﬁy@r@aumtzeldahs:engerca@wrémdndqlmgl 4(o1 4 hedrergin saidn
travel of said |sto rFss atlon il & first direction. 38. A
rechani cal Ty pr E3ei Rl GRE o B PR BRARRG sy BbESY: Ul Cher
conprising a reser V@'p'istérﬂccfdﬁlghﬂ:dfi@ prodfirshia pravsiitizatioh dohaieshmy and
wherein said piston pressurization assenbly is configured to direct
product from sai d hoaspiagleaenfgursavathyseilanistonr correspondi ng to |inear

pi ston travel of said piston pressurization assenbly in a second
direction. 39. A nechanically pressurized di spenser according to claim 38,
further coupri siAn@eehaniballp @rsssurizdskspohser avdvediap mo shird 42eeheremi daid plsion
fluid conmunication with said disp enser assembly and wherein s pi st on
pressuri zation SS@EHES2tleast BRf g@mf%a lemegt and said ﬁpwél?cqormlss%a@ﬁg%tyquom

sai d reservoir Jﬁeécfé' %h@f&@%ﬁae%f)@&fa@me tfsa‘hggsaﬁl mﬁﬂ L ERLAY aBiRSS Wrdized

di spenser according to any one ai ns n sard rotatlonally
act uat ed pistonhdmessurlzatlon assenbly conprises a single helical

configuration. 41. A nechanically pressurized di spenser according to claim
40, wherein a rotational actuation of said piston pressurization assenbly

correspondgsto I ﬁfé@ﬁarﬁéairyOﬁrekgLﬁl&%h d1éﬁen§e@'a@c@1'd§ﬁg3€b Qﬁzse%ﬁwdfwlh@m%@enbl y
corresponding to said single helical “configuration. . A nechanlcally

pressuri zed di spdwesen saidcotationglly acwhteid miston gresstrizativar asisemblyi e@bmprises a

rotationally actu ssurization assenbly conprises: a piston
configured to p?%@%ﬁﬂﬂ%@fgﬁ} B$Q§Sur|zat|on vol unme; and a spindle

configured with said piston. 43. A nechanically pressurized di spenser

according to claim42, wherein said piston
45. A mechanically pressurized dispenser according to claim 44, wherein a rotational

actuatlon of said piston pressurization assembly corresponds to linear piston travel
of said piston pressurization assembly corresponding to said double helical

configuration.

46. A mechanically pressurized dispenser according to claim 44 or 45, wherein said
rotationally actuated piston pressurization assembly comprises:
a piston configured to pressurize said pressurization volume; and

a spindle configured with said piston.

47. A mechanically pressurized dispenser according to claim 46, further comprising a
first plurality of threads, and wherein said piston comprises at least one groove
element and said spindle comprises a second plurality of threads, wherein said
groove elements and said plurality threads define a first helix and wherein said

first plurality of threads define a second helix.
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conprises at |east one groove elenent and said spindle conprises a
plurality of threads, wherein said groove elenents and said plurality
threads define a first helix. 44. A nechanically pressurized dispenser
according to any one of clainms 25-39, wherein said rotationally actuated
pi ston pressurization assenbly conprises a double helical configuration.

45. A nechagi calA meghiaaally pgssuritied despesver eqamisihgdg to claim 44, wherein a
rotational actuation of said piston pressurization assenbly corresponds to
li near piston travel 2BfOANd pi ston pressurization assenbly correspondi ng

to said doubl e helical,; [N ' ' s A s

di spenser accordi ng t% oSpérﬁg?%b%é%%H%,th & grvgﬁtﬁﬁg‘g?ﬁbﬁf@%@oﬁ%fﬁ%?? 1Sat ed

pi ston pressur i zatrespondsstodimohytraenpf saskpistoa. pi ston configured to pressurize
said pressurization volunme; and a spindle configured with said piston. 47.
A nmechanically pressurized di spenser according to claima46, further

conprising4a, fiA gleciinitafty ip?éés&ﬂzeﬁ*@l’i%@ﬂs%_r aGREIMORS Qhith 5811 whepdif k810 sERARS | Ses
at | east one groove elenent and said spindle conprises a second plurality

of threads, whersintegsadivdth gibpslenel enents and said plurality threads define
a first helix and wherein said first plurality of threads define a second
hel i x. 30 48. A nechanically pressurized di spenser conprising: a piston;

and a spindbe confrcEhHnEchI gréssEArel @kHdn0et acobiai 0 dl&iine48 on49fwisaeid sajdi ndl e
corresponds to linear travel of said piston. 49. A nechanically pressurized

di spenser accor ®isiep ead crigi snindle comenresern single Belicabiicentigwration.efpichsPiRfien
sai d piston. 50. ¥ I | - di d ' 1.0 kgl m 48
or 49 wherei n SafTiFEET AR s h S3RHGL £iGH GREDAinde LB B
configuration, savel Rhiddigon cardspondiggitonaldsingé Helipabtanfigututioai n rot ation
of said spindle corresponds to |inear
51. A mechanically pressurized dispenser according to claim 50, further comprising a
first plurality of threads, wherein said spindle comprises a second plurality of
threads, and wherein said piston, said spindle, and said first plurality of threads
comprise a double helical configuration, said spindle configured with said piston
wherein rotation of said spindle corresponds to linear travel of said piston

corresponding to said double helical configuration.

52. A mechanically pressurized dispenser according to any one of claims 48-51,

further comprising at least one helical vent.

53. A mechanically pressurized dispenser according to claim 52, wherein said at least

one helical vent comprises a first helix chamber and a second helix chamber.
54. A mechanically pressurized dispenser according to any one of claims 48-53,

further comprising a container, wherein said at least one helical vent provides

pressure equilibrium of said container.
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travel of said piston corresponding to said single helical configuration.
51. A nechanically pressurized di spenser according to claimb50, further
conprising a first plurality of threads, wherein said spindl e conprises a
second plurality of threads, and wherein said piston, said spindle, and
said first plurality of threads conprise a double helical configuration,
sai d spindkse, configiHagtal blessidiAd Aispbyar acdorlies b dehas4,avhetdin s4d dt kpitndl e
corresponds to linear travel of said piston corresponding to said doyble
hel i cal confi gueat helical Fent prowideh ArESEHEE leGuilibEYB GarEesPPIRG AT HB¥LGrHi ng
to any one of clqhn%uﬁg-Sl, further conprising at |east one helical vent.
53. A nechanicaf?yppreSsurized di spenser according to claimb52, wherein
said at |least one helical vent conprises a first helix chanber and a
second helix chanber. 54. A nechanically pres uriz?d défp nser according to
any one of 561 ai dsmeghagipally prassuized dERERSCE RGFQTENE Intlaithet WRHFEP 831A a5 KRY at

| east one helic | : W & i taisgar . 31
55 A mochani caryiareL SER AR RESARLGIRR, Lo piidile AL LRl SR
said at | east epiadleelical vent provides pressure equilibrium corresponding
to linear travel of said piston. 56. A nechanically pressurized di spenser
according to claimb54, wherein said at | east one helical vent provides
pressure equilibriumcorresponding to a rotation of said spindle. 32
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