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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 carth’s ecosystem,
including on the ozone layer, and questions concerning the effect of the release of volatile
organic compounds into the atmosphere. Accordi'ngly, there has been great interest in the
development of aerosol dispensers that do not use chemicallprope]lants, 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 finget 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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together with the cap a dispensing head assenbly; and (c) an expandabl e
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a |iquid pgoduct, RadulO6! HASR0R ik bhinidhf ARRBEDEYehsr dhaVhosiesids %Pec'iﬁH o the
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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
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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.
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aerosol dispensers. 5 BRI EF DESCRI PTION OF THE DRAWNGS FIGURE 1 is an

of fset front view of this invention particularly featuring the actuator,

t he actuat 9r BRIEF DESCRIPTION OFOTHEDRAWINGS FIGURE 2 is a front view of
the actuator assenbly of this invention shown here wthout a mechani cal
break-up unit (MBU). | FIGJURE 3 is a sectional side view of the actuator
assenbly of Figur : i i Qﬂﬂfsiﬂ@rp : i i de
view of this i nve?ﬁagﬁggﬁéo@ml%&%g%vgr cap, t %ﬁggliu &g?@ﬁ#gﬁt}lsﬁ%%nﬁtﬁh’e
col l ar cap, dheladhméordowding, metthe FillatE¥B.5 i s a sectional side view of one
enbodi nent of the dispenser invention 20 shown in Figure 4, specifically
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in the dowp positiFGUREIZGsRErét vRwoofIRE hdtitict! assehiBy ofi tBiY itfentitiesHolA. hefodel
of Figure 5, but is shown here with the piston in the up position. 25

FI GURE 7 is avifiwusmpduaigalbrealrugruok MBUM vi dual conponents that toget her
conprise the DHA nodel of Figures 5 and 6. FIGURE 8 is a sectional side
view of a second enbodi nent of the dispenser invention 30 shown in Figure
4, specifically tF8GUREi3ds sseotipnel sidelview aftld actuatpfiddemblpoiffigurediagiin slowahown

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.
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the piston in thg‘tI g&mglgégs?tg}o\g,ﬁ%ﬁg% @?@mggpogﬁ%ggﬁeoﬁéﬁh%%éﬁa&%w
showi ng t he entegrd] towath affthddnthodimehts ofikltiinvdntionpi ston in the 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, particyi@uRe ﬂoistﬁﬁ‘EiﬁlT&ieﬁl’btiev& e meelivimhieSomfoR&s 1t td¥Sther

at nosphere when the piston is fully extended, which allowthe systemto

re- est abl i sh cemptisg Hihjrd embelimemo! 18 dispenserinuertion shovei idFiguredy thtadmphifiedan
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30 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 following @@é@khnaii%e@ﬁ&nbm&%slﬁ%gﬂlﬁéa%ﬁo%ﬂnéﬂtsfﬂmqm&nﬁ

nunber of specific enbodi nents of the 1 nvention.
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.
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i ncl udi ng t h@¥§84&}-pbility of its use with food products. NMoreover, the
contai ner 70 can be di sposable or reusable, and it can be filled and
refilled readily with ordinary techni ques known to those persons skilled
in the art. Furt hdsshow inkigwesshi9ead 1Y, theganprlly eferredrto dispensertsiistens 49 Kitsnt
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di scl osed enbo nts disc bel'ow i's own I n Figures 7,
and i s descr ihbagy cxshidmatbrdalt tnect] therb bhreddappardit gedmetrial/ mitetiops placed ootthe

reservoi r which can expand . under pressure, thys,stori.n farce
Accor di ngly, cf”l’féme n@s S?Grb‘lllﬁg)ﬁgeﬁigs@f"?ferbséfs‘tﬁmg ;{9 b Ylﬁtgar@ A ranggof on) y
the el ast greRbssitle s6idherQisess H¥Rding 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
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20 respective diameters then those disclosed in previously patented dispensers, which allow

oD

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 hydrau]ically 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 6f 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.
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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 l%l
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.
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conponent s 38?%2%&61?& hepﬁgﬁg%ﬁﬁg&%ﬁéﬁgﬂﬁ ie%%o%%e%%é%ﬁﬁegﬁe? tr.‘%ﬁ{sg%e five
conponent s t katodingion ob e ealving areclmniim 34, congtrisait dfdlhe 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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IS reversed, oCKwW se he coll'ar cap 42,142,
242 or the cmﬁddmmrde‘t&b cqnmléteﬂxdpretssmzmgrorpmningwﬁﬂletdspeﬁser systemdOr i zi ng or
primng of the dispenser system 10. 20 In the enbodi nents of Figures 7, 9
and 11, an inset upper |lip 81 of the actuator housing 22,122, 222 creates

an engagi fiy nNeansidthe \eRibeHinHB 'of FRzud 7,9 5831 Sfh skt RpSYr ¢ipts1t dTahe 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 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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with ribs 1514ﬁ0&%ﬁng531’ 1l ks6md dRboditents ks BR bl EbiprideWapdneOMgQ rariiPlugs] lofthe 146.

Cor r espondi n?l y, when a user applies an external rotating force that tw sts
1

the act uat or likpolias sngagenent andconfignrating obtheitieads A2eian the Jgs F8 poxide fga8e | ugs
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with one of RRgdBe with threads 145 of spindle 146, prov1d1ng 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

12



el ements of cylindrical housing 50, such as wi ndows, and the |lugs 128 of
pi ston collar 148 20 engage with threads 145 of spindle 143% iﬁdi ng an
upwar d MygoesoXosspi ndl e 146 and |linear travel of pistonp MBLZQQSJW\A sting
the actuator housing in a direction. Therefore, piston 44, which is-
connected to the spindle 146, wi lLl. |inearly. travel .dyring t ypstr oke of
the piston 4 eﬁ%ad’%sg&eﬁv&?eg’ qigior pjch Ph&est{’ﬁe I@ﬂi‘ilﬁ’l%fﬂ?i lﬁqgéﬁ‘gﬁei‘lgsvﬁft%raw
fromthe cyl iingtfheing pistoadsliaag40 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 . c = ok | | - taisting of the actuat.ar
housi ng 122 and ?Jggﬁlg g)o%%?%gﬁefaglpatﬁiwé;?’ sllr;l%rilmaerr&]%n’g?%fﬁnaal&so ?ad%ﬁ nd
spi ndl e 148, respeddoshealisthncebitween aad thegitdaofthe hesadd diothd Adermadiste vatlQpmuvar d
notion and lipear travel. o L ndl e, 146 and, pi ston 44, provided by the
mechani cal r éFrapsHHE 08@%2@%%’3}5616}@g $PRGing pdeiich of f thisadstdfdhes
attached pi stspihdiA 45 bk g OVIINEIHE:T &'ﬁ%ep'asﬁéﬂﬂ&t i iy
cylindrical hsgusi ng 50 ~and into th% e éstonerilgsasgﬁggfﬂ% , fﬂ&hgé%rgf’i;n ng

t he di spenserth quping 123 pnd lags S8 of outendirgularwed] Sbypreduots B8valigisviscositipses s ed.

As will be r i Y. [ d in. t art, th anti.ty.and type
of product d%g%g%sfg%%gp fgﬁ:@ﬂﬁgﬁ%yez 'é’lrlntL ﬁ?)seé%fﬁedggr @gﬁegaofgipe@ﬁcéﬁ@?lﬁémmst her
12 WO 03/ 00.5I3@scR@TiAtidRe JAlPaGhkisstdin pidafe gl hutdwibedereadtdd SHARMbBHinRhtst he
threads of the spindle 146 and the |l ugs of the interfacing piston collar
148. Conti nu&ﬁéﬁe{)ﬁmg@?@?ég‘gﬁ%“é? PythFdI%Fﬁ’lﬁtheEx #otiog; desqribed ébfg’ﬁgfé%ﬂféamﬂm so be
made with 5 degssReflof the niakBmsi éﬁ&ﬁ@&p%wmr 'ﬂ%ﬁg?ﬁ%%%&é&ﬁé&tshggw& [eads

on the internediate wall 125 of the &actuato y

al tering t he tRgyaesimymamoupt of produst ultfreatelyidispetsedof the spindle 146 and the
l ugs of the interfacing piston collar 148, as well as the internal threads
of the actuator housing 122 and | ugs 58 of outer circular wall 51,

products of vari oBy coitenBigite@ShowsthiftRCRtchBaRtONS 24 HHaN3L OISl & Can
be selected for a variety of specific applications. 10 These vari ations

will be di scG¥eeipllymgethandis shapedsuch hatibagcents thewmnerinas vwell 43 pfithe pollatiéapent s.
I n the enbodi fn el . ' ' SCLi b abgove
osul'ts Tt o0k & md fictvely fplifaul B SOl Aol B0 8 el

el astoneric Fas®r duing the@ressuriniiglstep,swhitehaso providinga sigrficant debrep oo pkation
ultimately di d. 15 By contrast, . F gure hows, t hat the jnternedi ate
wel | 125 of t RANEAL S repRomberti AL bk Ha el aatihe SRA enbodipEdeuc
that it azmcepristiigf thepasator Adingiab| 2248rc6d the §8n @1 46246 AR is attached to the

piston 44, to travel via its threads either upward or downward along the grooves of the piston

U

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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42 so as to nore effectively facilitate the twisting of the actuator
housing 22 and the collar cap 42 during the pressurizing Stdeiiy 2866 | e al so

provi di Nnowd o3/9sd | cant degree of registration between tperive/geponents
22, 42. In both the DHA and the SHA enbodi nents, the 20 tvvi sting of the

act uat or housj 12 forc e 148§, attached to
the piston 4%%%{]‘90 % rqlaa\lz/lées \foglp @ tﬂrtg%tgag“g?’t‘% ' "tﬂ&g;’ﬂg emtateaosa ong

t he grooves odiggesseps. sSton collar 148, 48, thus nechanically providing the
force necessary to withdraw product fromthe container 70, deposit it
first wwthin the cylindrical housing 50 and then ulti mately wi thin the

T0-"The 25 mechant enring et 6 M, R ARE R s Blend LR S SBRS al 1
as a floath ngemhodmhenalsdssmtiaﬂly Smydthmidﬁﬂ&rgﬂludeslaﬁmbﬁﬁmu]wﬁxﬁmmmﬁ%ﬂﬂf fort,

a single tw st of ?e%t‘ %afonen s of the DHA enbodinment (or 1% turns of
t he SHA enmbo ’ﬁnor THP {6 Hetprre ?ﬁ@?@?@reégﬁﬁt@@qh&? cyHndricglbqusing0 f or ce
by the user) sgamerletcenar@aﬁmﬁt&p?&ﬁ@éslayovtaHﬁe%aaﬁz{u%f &&R aRmAL es
into the acquisition of | ar vol ume of product %en ready to
be di spensed.UPPiigner wald3 that hﬁ@)igbmﬁés yfon jis m@hm@t Surfgcetdudnthuahm:b]la capf42tpen beg

bt ment o, st kguiied il Alah okl MionsiY it BReg BRA, 1 1 (e

system 101@i ssi pates. | n conbi nat ion with the non-clogging flexible face
actuat or assenbly’ ab|I|ty, this translates into a

mechani cal aer osolcsﬂ o ztee“t ﬁége W‘é@?/‘@i@@@@ﬂifgymcé@e@mgm
PCT/ US02/ 2654F t1diSSRessboiimsH ééﬂﬂeb £SpaEOTRER MPrds dtﬂaa&gﬁgegnstéghﬁégéo%?on' y

found in chem cal aerosol dispensers rring again
upper inner e Pisten 44 therpistew kolkr 42amnddthe @inndlhéGSl%e ﬁrcelabbd:tcma 63 of she

essentially g 1 es a I NN circu 45 fornmed
within the i n eri orlar{a#1 ’%g% o ndﬁfadt“ﬂ B \ﬁ"a’e ef’}‘lt@r Wﬁ‘&t"ﬁbg}l g}d??&tta whi ch
the cylindsi eallidlhxuumt ]ﬁlg;véi@r amamnertnalmug@ss of 88 bigorA b5 G MEM B Sspace! OWEr

I nner circul slightl t;fioutset fromthe upper inner wall 43 t hat

has t hreads @BB‘HJ ‘Ylgch ﬁFé"rSFWPHQ flez 68 peoyugestand ppenwhielothe aistanald camestan be
threadably cennesdiggpdiitidh. thec fou &?ﬁ&sﬁg?gﬂfcﬁﬁés sZ\QerQ%‘? S\EAgllaii e\?f%? dt he

product. 10 Conti I’IUI ng to view Figure er Ci rcu
cylindrical hmﬁ’tgorﬁlectmnftothheevSthcome’spmddmghigsMﬂﬂimﬁstanﬁqmaﬂﬁs povidé®int Op

that has a d| e _enou
{)odlm oS a$ wmgglrtllgs so %ha(f‘(t;ﬂ% piston 44 and spindle 46 are able 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

14




[ [ The circul ar
[ 44, the piston collar 42, and the spindle 46. Tl
E)(r)]'?t glmSthnof t he 05| i ndrical housing 50 extends radially i19veiydgggr om t he

' [ e inner
' I | 51. It is not a 15 solid bottom howeyeiysassbsih
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Bfééuif a:ogf V\Fﬁﬂﬂjt‘f'ﬂs qf%%‘ﬂ‘&tﬁ%“mg%@adfumedﬁﬁkﬁpwnhﬁ@ihﬁ gﬂgg%dé?%{{smgal
' 50, : Gl el s t hrou UE
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i 20, ©As B Pilf the ARl Ristag £ he
an over chifr gaduaterdionsing 22 Hﬂnbbpﬁfjdcdiogzgm?iﬁg piraﬂéiﬁéiﬂfr&% dﬁ%ge?ﬂ% ORS¢ f he

Al st o
with the apeitothe tehndiRilChou§iRE §6 8¢ HAHIRE aBovie @P%ﬁr?%ﬁtchﬁ%dqc‘é‘{ﬁﬁ@'ggf)c '

F5%m t he
' rocess, forns the pathway _ \
LEFb”ZB“I o PGS i e rinipghe diasieraerisehladilen 66 igpdnl thel dowinstdaRe 8f the Wistdn 444 VO

i h try of the
bl eod back T oM g lfvalibe ol 20 & dBfsstd TRt it Shenost 0 fRGIERiaaetaair U op
ee acC _
si ze and 16 heassembly 20. An#ﬂesd:ﬁﬂehebdi}é,ctﬁépihtbﬁ!‘!%'coxhﬁ&lé? ﬁ%jéﬁglgﬁeq@é@%@%g% ?an

i ical, s es and sizes of blee . (
be sel act o SR i s hdrEn hBaecil o e traetoh ofths rmataritnihea2 s (| o,

vi scosity, fonfestsdlyjofed @ithe Jolief ca4® ﬁﬂ&lgfh%éﬁh%pﬁ%tg_hggf é@e@g{@gmﬁhgx% fﬁg{l Lar

' the piston 44 itself as a n \ red ! _
head 57t hatiche: bapidetforss uontsnofcoiot hpisn #40ka sAB46 e ABEIEUGRPT | 0l
[ 50 ypesH b L] WL.SE of t actyat or housing ,
ngil ggvvn i nt o tcﬁ’gngb:a{i"%’g‘%fg I Oﬁﬂgﬁgﬁﬁalstonrﬁ ang 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 }Xi 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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50 until the piston rests upon the cylindrical housing bottom 53 upon a
reverse twisting of the 10 actuator housing 22. The up and do@MAYGslEon of
t he pi st ago44owosni n the cylindrical housing 50 providespéhgsomehani cal
. force needed to pull product fromthe standard container 70 up into the

cylindrical housing 50 as described above. Fromthe cyli ndriOﬁ;qilg housi ng 50,
the product nsef optst ekningwal § | rxteading akove e actpatordQus g $FpER SO FIRIGE ¢ r oke
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is di spensedﬁﬁ%ﬁ%tﬁ oug%%ﬁbzdeg%fglat oﬁe%rSl assenbly 20. As descri bed above,
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cylindrical housi 50.due to .the.tw sti f. the actuator,h | t hat
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reservoir bla rof thi's enbod

|
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wal |, ext ently thg twa dinbddimentpinalude the abilititseof bbtbtte ohtaib Bongfbotersérokss venseiy the al

housi ng 50 while the r.es f the reservoi | add Q protrudes t.hr ough
t he space deFtF%ﬁOEVEWHESH¥ aﬁglpse(éit{lsgmsggs- g CIS%eWﬁ@B?)%W%SS%%%%

bl adder 68 eiphRRES7, daMBité M addifihabihaddits aRitage A8s to/fe tHeaddoSLddvD o
above, upon the downward notion of the piston 44 and spindle 46, .the
reservoir bl tuerdrto-H meagamest vin 2ve madss that siulipgeonsly mave Hegugamism down
differential _g .thig .t L ogr 4 : C ase of
the. pr ossur ¢ "on ofettiih Ol BEaHARBEE | 2o YRHoRH b ant RO ok o
reservoir bl gdegodifees twicedhe teiveluf #registbnad dnd dpindiecjidib wiithixt thoeylindricahieubingir aul i c
ressure differential wthin.the | indr.ical . hqusing 50, all

Pr oduct o bebdE e eaaHE R R ey e o) e o
stroke of 14 hg, QhRtpdberté enftolfktinls, dndtalk ShelsRbRSIRS hidge, IR denaRE BitisRi 134 and
into the cylindri caldsrll)gum lr;gﬁSi(i)tBV\here [ E{ awai ts di spensi ng. The overcap
80, whi ch sestoyes upswat wee-halfiofithe amiraditeke006 WO 03/ 015930 PCT/ US02/ 26547
i nset outer retaining wall 81 extendi ng above the actuator housing 22,
serves solely to protect the button 29 from accidental discharge prior to
use. Thus with thByeumest i SHA dnitedi@geatsHowinds Fafurésh® o) map &ature/the aameat or
housi ngs 22, 122, 5 the piston collars 48,148, and tfi&th ead@&;ﬁ)t erns on
the spindl esd#geteapistogfd and, pRipd 174, compltingtiqn thaf pre ysed; iy PHA, gmpgrim Wi gn,
as i Il ustnt gieldhifib@ e preforfl dnBodmente Yy H6 Rhétidnby 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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conprise |like conponents in conbinations that are descri bed above. The
advantages created by the two enbodi ments include the abilitieg gququﬁh to

obt ai n | apg o183t r okes versus the strokes of previousl ycouselssed
di spensers. Further, the DHA enbodi ment, as shown in 10 Figures 5-7,

hr ead: T o1 ugeio e T B RO ifi <UpHi (et ot Aspoetrg e~
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Further, 15 PROYBRE5AFEY ggpgﬁ% GPRHEATE™ and while the stroke takes

pl ace, thesactuator housing 122 noves upwards by one-half of the entire
stroke. By contrast, the SHA enbodi ment shown in Figures 8-9 . feature

the sane di anet e@mms%&“’?mt@ﬂé‘e%ﬁﬁqmﬁ%wvﬁﬁé?f%% el i n
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the reduction by one-half Stroke when the upper node of travel 1s renoved,

t her eby f or ciwhileréteining\the primaiy fruaction aud the heheficiad deatuesnef the genpral dispensethe

other half of_ the i r.ed, st.roke. .Regar di.ng, ot her. ge [jC

Puncti onal suetR 16 FetEEE B Er, eb ARl BHdiE 1 CRIR bt Bong By an
simlar. 2p Ameambdirdis R6RPHACEEN} a sifpothpofientiefitfed $o abh.thiéaled piRtbn234. May
feature a slightl | arger dianmeter piston 244. One difference between this

enbodi ment  aSamiany, Beaismrolls 48 iand hesallzren 1420 bof theRTiA medsbadithe s
that it f t i
o het o o, ACSHESREAIIONRAIGAA MR a0 Aferdd R B allalllilgl O

have an approaxp24 ely 1.0 inch dianmeter versus an approximately 0.782 inch

30 dianeter of a piston head 57 in sone of the DHA and SHA enbodi nents
~previously described. Again, it is inportant to note that the dianmeter

speci fiedids not [CohdRERtovRwWRigute 1] al'tuagg}i Botithreaded/ collaPédpeid? ahd Bctligbat i ve
proportionality of the piston head 57, 257 and cylindrical housing 50, 250
and/ or the r&pesing 822omepbe considered: geoptetrically modifiad selafivettp dhe PiiAdped 8HA16 WO
S
o]

03/ 015930 19 . . ' . f
Che piston PR prtslyBACo bl siabilynofiibn BiPodiifr B 0
and t he | engtiiresdied tdllar capl242 aiid thedctdatd howsihg?02 o2Bigur ¢ stitbfetuicnipailitming as

the proportional |ncreasing or decreasing of fthe sjzing of these, conponents
will prop grooveci surfraces of thglr respecgve cel'rcular o%ter wal%s to fac%litate agnon-slippr%ng 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 6n1y 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

17




accomobdate a variety of product applications. 5 In particular, the SHA
enbodi nent may feature conbining several of the individual co %ug from
the previwogssdessy i bed enbodi ments during the nmanuf acturipgrymgégg, whi | e
retaining the primary function and the beneficial features of the general

di spenser system.10. Ref Lng to Figure 11, the piston_44 and spindle
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alternating cgrpAvas vﬁﬁ&omgg%ﬁfwﬁiaﬁﬂoregéﬁémﬁéy@ &*tﬁéﬁ}e@&e&ﬂﬁﬁr 480 1O

facilitate a non-slipping grip by the user. Thus, this portion of the
pressuri zi ng Piedenslyideparibed SHAembpdiment;, 1 &atuirdsen tssentiatly smarfth otie cirpulawalus| y

descri bed e ' {.Sp.: Ul .t hreaded | Jar .cap 242 nay retain the
internal t hp?gg :"ﬁg&r%t&llfn#%%g]?%g efn%{rgcg]élgé{g PPL 8%‘?1@8‘{ Pr atrﬁ%lswgﬁﬂ%?f"ﬂ;aby
cont ai ner 170 widelstoragadhite thedbebdeddolirogh®a2, 25 Figure 11 also illustrates

that in sone enbodi nents the actuator housing 222 may feature only an
outer circular wall 221 and an inner circular wall 223. The space defined

W thin the inner gijf f i | pet, 32 as
it does in the pr eveigl%)étﬁtlS y%éélc%ﬁ%%ﬁ%ﬁh%néﬁﬁﬂpid%%g;é@e&réﬁgIﬁ% gﬁlhllet sel f
accepts the ipenses systams d 8| may3de cowsideradatol e tnoret Simplet budh ie whaationeaidsins hown
in Figures 7 _and.9) . t hreade | ston, 244 30 travels up.the internal

t hr eadi ng of n%%';”?%ﬁe}huﬁ}ﬁ?e?tﬁ%?a?l ?ﬂqg ntg ol dispanser yysteyanay Wf‘g’&{?égesﬁﬂmpé"rx cap
242. The hpwesiechsiel relitios MPRmotdh bf;%@aﬁlﬂeésh&nﬁl@iﬁ%i&&hﬁ@%ﬁﬁ%?&@b% e acts
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previ ously d&@®pdigeats srpviensly dospribedlngienample of sushmedisnonssr gystenx issn8HAg
beneat h the - O u .
S i M P 840 R0 PRSP

PCT/ US02/ 26547" " a an upp I'nher Ci'rcul ar
wal | 243, si tid previpusly desctibggbembaditeents, 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
ofand 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 previousiy described embodiments. The function and benefits of the
dispenser of Figures 15 and 16 is consistent with the function and benefits of the ofher 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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circular wall 43 shown in Figure 9 as part of a SHA enbodi nent, that seats
within the annular space defined by the annul ar space formedld Y 386n t he
outer cinggbapisem ! 221 and the inner circular wall 223 géyib@es4uat or
housi ng 222. Finally, the geonmetry of the 5 cylindrical housing 250 of the
second SHA enbodiment as shown in Figure 11 is different fromthe ¥
cylindrical msdeinirgl Giatioh showh anhes Samionslyl desseibadHa ethasowarigemenbodimentead of

conpri si ng wgndows. 5 it h. wWhi to.e t I d

col l'ar 48 of 0% on lﬁlroés:é%ﬁcs ?/0 tglg%crtlg%oerglg @% %%%33# ﬁé‘ﬁa??m%eé%g?%@ée@gﬁ
essenti al |y sagdtdwingpreductintodtié Gilindétbhbusingpbriioh 850, Rotatibwminaisergnd difec@dof
encircling its upper_end that provides a registration ggg&s by 18‘ﬁvvni ch to
attach to t héherashuatonbeusing qretesagowmward movenertf the pjpton gfemg SheGA%Rt s of
the SHA egﬁbogwﬁﬁ&tintﬁlﬁfé"@add@r drid S Bing bf thb BRpendirsp@gser system 10 may be
considered tO be nore sinple both™in operaglon and in manufacture.

Furt her, other enbodi nents of a dispenser system may provide a | ess conpl ex

15 mechani cal relati.on and functign of £t n e ture
with respect to tﬁ'ﬂ)‘g’@nn%rﬁﬁ‘ov&?mﬁ’ %etﬁ?Seaéﬁ%gffgﬁ%e%dgé%?u?cgbeeﬁg%@ﬁ%%g%ft@%of
such a di spepgRiously déeibédenboSinntseinpall ifdRidt 2 Gdntingsysterm=i (@d iresdmibPprefiacd 16.
Accordingly, and consistent with |ike features of the previously, deﬁcrl bed
enbodi nent s, emhedigenipthsyentingsxsianisremyirgd bagause the dispensing gystoam 10 1§ gerisidgre

t hr eads, d. . ' L POy ' gt S

| engt h 200 heReEG R ERLALo BTN IR phAK ARSI kG icrilniling *, |
cap 342. The cydi¢ efthndispepsing sequéhddin order tofisetihecfaanmechnditibnsiirentgit duringthe a

houl der 346, The.col . 342 furth id d di ng..cylind
housi ng. por t HSISHTIRAE ADF VIR YRS PR e SRe0d SR eppodgpat
integral wit Eh&ﬁﬁn@%ﬁ@ll,@ﬁ&h@ﬁgst ffRANE | RefertinetoTiph6y 12013 Al Usthe edting

di spenser system he collar cap further provides a shog)l der 348
cor r espondi ngystesn meyinchide a paivof venidales 290, Begedappraximately 180y apsrs anddpa ofer 348

when the pjstos i r t] : LNg 322.
The col | a?g c%lgﬂ%%r?g%’ %&Jeh}lr)ﬁeé? g@?{@ﬂﬁge&gg aglg?rlelbg%b%ﬁ Fqﬁg%\n@%gg gﬂ ng. ar cap
cylinder, seysténnghapalsécaiyprisedeaits 23u &i thgugpenmhatctroilanwallR48 b bos clewi inal

rel ati onshi ps_ and, functjons of 30 the_ cylinder hoysings of previ pusly.

descri bed errigi‘)%‘FerrJelntFé“.“’“ﬂ‘?é?ﬁ WHE‘%&_SNCI&HHIB e PeRyfl.cp Ren '8?’ g’p“éﬁ%‘&?“%‘%s
Figures 15 aggdGrdxSoreRAswadioRt, abidat 4iPR alibwd th QhtePRE dRpEREA systel10tRR OF her
SHA enbodi nents ‘as previously ‘described. In summary, however, a rotation

of the act uatesrblishivgen et the veoin epudidiansreated by hedidrulis prinung And secreptea
rotation 9J %%qt%iiﬁrtiu%] c lf'cﬁtlcg'y witﬁg t'gfeB s%@mo%. O%P?egg’rgbient 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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19 MAY 2006 PCT/ US02/ 26547 mechanical rel ation shown and as previously
described in other various enbodiments. Rotation in one direct8diYablit he
act uat or \98%§/b£@3§reat es an upward novenent of the pistonpcpdder s NQ
product into the cylinder housing portion 350- Rotation in a second- -
direction of the actuator housing creates a downward novenent of the

pi ston 344, feyewiapproximatefiod yptation dpringfbetelesooping aetiondpsstibedabayrd Ineashepicley of
t he di spenser ste =urt her nor.e, v i.n | S dj;sel I t
shoul d be fi rogf%lﬁeﬁ |%dr]?1§8ntt E‘%?tre tl%gnglp?g@i&g % ?,ﬁ%@g%dbg%@%{% |{r:n(31§l sgsmay
al'l include apperindidy $5 sécends-dufifien bfspfayWththe Véd ides 200eid; Ssntcs clobel
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10 open, i. dhrougheytifeyelp Thnedtrsysigmya ramginsi atralafetonis FIBEﬁS}EPOSF@n&P%‘Eensed
during thesr apl £iiod i Weich ¥ eiréaded pibtdR 244 i8 REH T4tHRed CAMSIE Raddh, BE Rfend R

of fset the vacuum condi tions crea?ed during the hydraulic prim'ng. The
venting syst eanibpesscpbiedtte dhd epntainst 3@ do A dnodpivherenibel pistomtis fullysextepdediand n
Figure 11, are.th st efficient. Referring to Eiqures 12, 13 and 14, the
venting systsg1 P?‘é&?r{?en%ﬁeﬂ%fea Sgalﬁg‘fo 2 e SS%B? ‘éosnﬁggrﬁﬁm}'ocat ed approxi mately
180 apart, and a pair of 15 helix chanbers, an upper helix chanber 292 and

a |l ower helix chanber 294. The vent system nmay al so conprise, vents 243a in
'It: he ;J_pperl Lnner cilfrfg‘gélbemef Bofest mg{g;‘ﬁ%élﬁp@%m@ﬁmeﬁﬁw é’rgld.e a{;:ent;:gg ;
uncti onal}y, arf \R ; . 8 withRade
pi ston is1 at™ t qutpexl%?&igts h%%tro%&@%@?%ﬁas%ﬁmi S a %owe to enter
t he di spenservestgsdirarhet lik¢ end clemsats bihd islvonjgnaion ofithshe mechaniba avditelrsenping

condi tions created b he hydraulic primng.and recrea 0.an equi.ibrium
Condi ti oS R Presibutiy Gesibest Bty B SR indfeubs FE AR Fo Bl afitacn,
chanbers 292 @wﬂqa@i&é _rehfb%diﬁﬂéh@ _U:ﬁiy ngide @&ﬁ?ﬁi&&nd&fgntﬂi@vi&ihg epaednd elosél cap
242 and the cylindrical housing 250, provided in sonme preferred

enbodi ment s £enbguitions primerily freugh thesmerhagicaland tslesconinginetion peaviously despribed,
exchanged ,bet . i nr . fsthe interface between the
cylindri calt ha%@ﬁ\%ﬁ%@@g%oc@@gﬁﬁ%ﬁ gil?éﬁ1 ar inner wall 245 of the
threaded 25 collar cap 242 as the threads of the threaded piston 244
travel s up and do the internal  threads of the Jower inner circular, wall
245 of “the ¢ hr eaddat B op 5751 ptesstood e e BregeiBih Bic.omras S HEwfbl | x
threads 296 VhiddtibdW@ayphd enfooaidad tbvatiegbiays. ftadiolvied @Jtl?ﬁe&&?anﬁ?ﬁk&%ﬁeﬂ_

functioning attributes to aid in maintaining a pressure equilibriumwthin
the cont ai neras ppparatey andidgwuice. olnthis applisatiom; erabodimentivapy bodistdosgdas pampishe t he

e the rop! onP Al i SEERARAEL R O iR Jrifp BRI TR RLGRAEuE 17

t he two aboveasdiepowhisleareditictent foatization. UThey 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 onlty 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 explicitembodiment(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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only through the opening of the vent holes 290, which in sone enbodi nents
occurs W thi n 19 19 MAY 2006 WO 03/015930 PCT/ US02/ 26547 eveg yappes oxi mat e
90 rot at ",’i@ WidofP the tel escoping action described abovepctms@agbyrcycl e

of this odinent, there is only a full turn forward and backward t hat
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290 being open or closed throughout this cycl e. Thus, the system 10
remains in a seal i it t ' | ch
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previ ously de PB¥ EQH qgg]
352. Alterné%?éggé t%%?#entégﬁgﬁgggﬁv#ggg ~oﬁ§§3|ec esign pfgg} g open
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both nethod andprocess as well as apparatus and device. In this

appl i cation, ‘éhﬁ%ﬂnimmgom9ntu@ddA§butegwamlepmhouldfbem@rszwdrtb@911 eafionhown
L0820 & Sl ¥e dBRenkhd dHiSunb bt bt iR LALL AW ABHE R AGRER! Do
and as steps I'C Pe i hheren |on

nat ural resul Simifarly ¢alch elemgmt diglosgd shioaldi Hewndérstawﬁreabaﬁpasmddﬂamuc@oﬁhe
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devi ce are d.%%%%f that elemnent fciljiatoh, Reparaing iy Msiaspas s’;‘é byfne sxpple, the

acconpl i shs CEdihR: &R q@ﬁa@%heﬁle%&&a&sm tPEROMPA] dRRIOVAE 08t 43t BF
nunber of ways. Inportantly, as to 25 all of the foregoing, all of these

facets shoul d‘apmating] erwhethsd emlciﬂar d@n@@tﬂmm@d ahg, comviesselygivers ithesertectively

opart1 o PEBE TR L SR, hOLK RDa e TR BT b
i mplicit I y i ndisclebe olff‘larid&ﬁlaﬁﬁ’ adﬂ%%li dtnhears forldvajating. IsJucﬁ eHahgeshbdialRriative SCOpe

of this invention. A _broad disclosure, enconpassing both the explicit
enbodi nent ( s)CEHRRHP b@Wédfgfte%& tO\PSPHE{“}ﬂYdFClN?BPIP tp desgripligmaat i ve

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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Pepieeifiagesy Bte.) her eby

| ncor por at sy ViRhEY, B Rl el e e B e R used_LLshould be
under St 0od | Masm IR AnSbs s b AL L TE S, BT AePBpeat fbns{ st ont
Wth such i : nitions should be
under st ood [as—i-pcorporated for each termand all definitions, alterngative
terms, and |lsynonyns such as contained in the Random House Wbster's
Unabri dged Di cti apar. , .SECO d edition and are her eby i ncorporated Dy
reference. Final |§PrtEy 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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4,872, 59510/ 10/ 89Hammett et al . 22220909/ 27/ 88 5, 183, 18502/ 02/ 93Hut cheson et
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Speci fication, clainm and abstract 36 pages, Draw ngs 14 pages Further, if
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15 variations 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 exclusion of any other elenent or step or groupi9MAei@ients or
steps. Such ternms should be interpreted in their nost expansive formso as
to afford the aEPIicant t he broadest coverage legally perm ssible. 20 The
clains setC ‘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 cl aj ms Aagechtiicillyopebsudiesdsyisiin o dispensingpodict aomprifingr al | of the
clainms or any el enent or conponent thereof. The Applicant's further
expressly resefa)@s agHeiof psgpm W@ﬁ‘?ﬁ\?@aﬁ’ﬁyﬂssﬁﬁ’rbbi %lﬁth%COG?Pr%ﬂr}g ¥ agtpgdor

i ncor or at I r I o Bliuct Rer eof
from Pe. e die B Bilet o dipellBg pi AR o e R o TR buc
descrlptloﬂmamﬂaeam$aamywﬁmﬂﬁmmﬁ@edeethanmhau@Hheeﬂvédhemﬁuﬁhrﬁmhatect|on

is sought ythlsa Ilcatl nor subsequ tin |ication
her cof 20X BaAGTB8Y TShARSToUBS D PR (e o S 9espe PR BHLEITIHG
benef i t Of ther@QV@Aﬁcpeﬂeﬁan&eg@ﬁh%ﬁ@é{ant to, or to conply with the patent

| aws, rules, or regulations of any country or treaty, and such content

i ncor por at ed be) refigoreamsemblyathie pigon gisomblyfithy cphv@rlem&armst@rerkmmgf, td this

appl i.cation. udi n subse uent nui n eof or any
rei sstle orP ’éi&“&’r‘?é’?lb‘%%f’ﬁﬁ&%lﬁpng 55" fgetol\;ﬁvhrﬁw& Pﬁ/épg{ll‘ﬁg r?esq 1E’;ml cally
pressuri zegosyisd and (Rerest BB PREdn bR n%dyﬁﬁth@ﬂéﬂ&alﬁé tagaccé;ﬁ)a pasnoram uat or
assenbly, the actuator assenbly further conprising an actuator 5 having an

outlet for cmnblp@mn wgh tarspméleomftwheralm/&xe\ﬁpmﬂ&cogmr@@& 41\/1@11‘? walienda t he
product to the n ing the
val ve, t he °&¢t Wg S‘Etb{ ﬁeﬂ tﬁﬁaw né%té(r%{n Djtslléf/{')a r?&agr@!: é Cﬁ\%ﬁgﬁ{] when
triggered, C(Blﬁbﬁl@ﬁoﬂ kethphe sipiadle fro hﬁéarlyhfa‘vtiglh salﬂhﬂstmahmmng"ldnd h'herehi”the)ugh t he
outlet; (b) a pi ston assenbly, the piston enbly furt er (o] %lln
pi st d5 hou Bistry, agsprably further comprises a collar cap, an wherem the collar cap 1s pera €

seat a piston collar, the collar cap further being operable to connectably engage 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

20 housing.

2. The system according to claim 1, the system further comprising a container

sealably connected to the collar cap.
25 3. The system according to claim 2, wherein the inlet comprises a port.

4.  The system according to claim 3, wherein the port may be sealably connected to an
upper end of a dip tube, the dip tube further comprising a lower end such that when the
dip tube is extended downwardly into the container, the lower end of the dip tube is in

30 fluid communication with the product.
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10 piston housing further conprising an inlet for draw ng the product into
the piston housing, and wherein the piston housing is furthe ﬁ erable to
accept a piston in conbination with a spindle, and wherein tL% &b&mﬁle
conprises an inner wall and an outer, wall, the outer wall further
conprising a set of threads allowing the piston in conbination with the
spindle to linearly travel in said piston housing, and wherein the 15

pi ston assenbl thé gy;sﬁzeh § %cc%(r){ig% itoicﬁ?ifrg%,%%gih théPistofl ’891139‘1? 5%%%1&%@1 &R:lulaf’ilr cap

is operable to pi’s e colfTar cap fur ng oper abl e
t o connect ahd Yorepare @n bkieript whld And HOMSIridg walhe Witeri@i walt fuethpd Singprisapsenbl y
further conprises a neans for connectably engaging the actuator assenbly;
and (c) anSeOP&HAVEY resistant reservoir in fluid communication with the
pisto% 20 housing. 2. The system according to claim1l1, the systemfurther
conprising a container sealably connected to the collar cap. 25 3. The
syst em accér di Myge systarh acoording wheai f, wieeinnhelineaotrpydl s€theapimdiet within thehe

system according to, ¢claim3, wherei.n the port may. be se bl onnected to
an upper EHEPIOUAT igiby Waid anypigragiion t’?m@g? ﬁﬁetsﬁte‘i/ftgﬁﬁ‘isr‘?aféﬁ‘?@%%&i%@é end
such that \g%}%?r%g&gﬂsgﬂgegg%é&laﬁxtended downwardly into the container, the

| oner end iptube i1s 1n 30 fluid comruni cation with the product.
24 19 MAY 2006 5. The system according to claim2, wherein the piston

collar is substantially circular. . apd conprjse n.exterior wall. and an
ot erior "l - TRy ip Besosfibha flaint by wER R ohe iy RANEE o84 g elafP8 "5 o
The syst emRCeAK SiGntifllEEiddulrSandIRK&H Wherbig thd e@ftortHoavial ad tHelellsiapd| e
within the piston collar is by way of an interaction between the set of

t hreads of ateonagitertine maener hech thasteaglt isgppgrablesto sptaterip bpihst deckyvapa apd a 10 7.
The system according.to.claim erej actuator housing and the
co%ﬁ%rcg)ggﬁnsg%gft%rﬁrcglilr}d%con%hg Eurﬁg

collar cap an y circular, and further wherein the
actuator housing and the collar cap are connected in a nmanner such that

each is operable to rotate_in both a cJ ockwi se and a g(i}u?nt,erfl.ockwi sg
di redtSi on &r ouBe &Y EBMALRTGRg & claisn g, whergindhehinger Haved phifhsgpingleds ZHRteC

wherein t h%y lo:86A6n bf ¥ 8ktuBfor hg'l?sn%[)i'n%%k QireStidn VithbiR4reBus to either a rotation of

the collar cap in a reverse direction, or of a counter force applied to either the collar cap
or the container, wherein the counter force is sufficient to restrict a rotation of the collar
cap or the container.
20
9.  The system according to claim 8, 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
25 piston housing.

10. The system according to claim 9, 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

30 travel linearly downwardly through piston housing, thus hydraulically forcing product

25



by a rotation of the actuator housing in one direction sinultaneous to
either a rotation of the collar cap in a reverse direction, or of a
counter force applied to either the collar cap or the cont aliTﬁKY’ %mmerei n
the counter force is sufficient to restrict a rotation of the collTar cap
or the container. 20 9. The system according to claim8, wherein a first
rotati on ofnto He rasrvat.or housing and either a first sinultaneous 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
l'inearly upyar (Fhé/sﬁswwu%rdiﬁ%t@élﬁﬁ@m,miﬂﬂw defuiasor My dsiaglsi faphdrydelha@i ng
product into the 25 piston housing. 10. The system according to claim9,
wherei n a Srdavioe peeserionsusface rd he collarsep fousthergleliapd by heHag anedeidingd

si mul t.aneo t ati f . i i on..of nt er
for ce%?o e?@ﬁ%‘% %‘rﬁietﬁgg F%égglé%géoéﬁéaﬁ%ﬁ&h%g & n%l%%g ogrug%gé ?%%aa?l&ntst gnrllmg% t he
spi ndl e t ogdpabiki@iebrder retaciliateeovsiar. dl y t hr ough pi ston housing, thus
hydraulically forcing product 25 19 MAY 2006 into the reservoir. 11. The
system according to claim 10, wherein the actuator housing is further
defined by,hax ] : Al L er

defi ned by)f%'av;ﬂﬁggyasﬁé?%g%gg?ﬂ{lgg{%agﬁ ?%3%&9%%2{%55 I’?g{a(llaéxl?gru? lger? d‘glﬁall}éfdf@éi]of each
further cosprcifsepivhsifichcce thasdtaf thveads ané hhasperifigdisfaats batwyen eacholite t o
facilitate rotation. 12. The system according to claim 10, wherein the

spi ndi% iss?tt?ifaﬁé Sdefined by a specific pitch of each of the set of
threads and by a specific distance between each of the 10 set of threads.
13. The system according to claim 12, wherein the specific pitch of each of
t he set of 13spThebysten a¢tnoedids teaelaint hd véweain thespetise aﬁ@bomﬁeéﬂwéa@f of the

set of the spindle' s,threads n,. bot h.be vari ed chapge th ng.. of
product dr d]leﬁttlge%cﬁeang;%@et g’ﬁ’cﬁ%&éﬁq eggﬁtdvef% “$< %Ilet@e ?er%f)ggfeﬁémragsgﬁ}vé%@%r. 14.
The syst emcatb&h Bk REridPtothangd the atbdeitQI Prédiet @atviahtothd)eiu®hhgusiagamh i nner
wal |, and outer wall and an internediate wall disposed between the inner

and ddt er Waredintpthe 16servpife syst em according to claim 14, wherein the
internediate wall of the actuator housing further conprises a set of
grooves to allow for additional l|inear travel of the

14. The system according to claim 7, wherein the actuator housing has an inner wall,

and outer wall and an intermediate wall disposed between the inner and outer walls.

20 15. The system according to claim 14, 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.

16. The system according to claim 1, wherein the outlet for dispensing the product

25 comprises an orifice.

17. The system according to 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
operable to connectably engage the spring valve retainer.

30
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pi ston when conbined with the set of threads of the spindle. 16. The system
according to claim1l, wherein the outlet for dispensing the p]rfghcfﬂ 25
conprises an orifice. 17. The systemaccording to claim1l, wherein pﬁne

val ve further conprises a valve stem seal and a spring valve retainer, the
val ve stem seal seated within the actuator and further operable to

connect abl ¥8.engbgsystdneosgaimmy, whereia thepision dpusizpiszealalgy ppnneeiddo 8. The
systemof claim1l, wherein the piston housing is sealably connected to the
reservoir. "tV he systemaccording to claim1, wherein the system further
conprises at least one 5 vent that allows the systemto restore

equilibriumfollow ng the di sg)ens,i ng of the product by facjlitating an
i nflow of &Pbi &he systam pesordingo algig brivhepein thewysispsiugherroagrigesf 1¢ast Meai m

19, i i.nteri : ' |
"o fupt her Vet afous el RO rfbed BB b ol incilionenlif B Rl | O
defi ned bybhéadilitating 4l wflawas ahdiene it isaclhe 9ktetthe set of grooves, wherein

the pitch of, and the distance between each of the set of grooves can be
varied to change the anobunt of product drawn into the piston housing and

forced intggthepl gg?erna/%c%rdigglm G B SHRRIAMAEANFosRs ShdhdinbrioManetn the

reservoir conpris an el astoneric 715 bladder. 220 The system according to
claim 21, egisomcdlhe isfpsthendefined he eadogrpovestewingrn pitvhearship alsaddrthdier ei n t he
overcap, the.valve stem seal, .the sprin al ve .retainer,, th act uat or.
housitflg, t Aefing v ‘ﬁftﬁ%ce&e_é‘i’%?ﬁ <agk LIS setng ELIRVRY |V\§fe“’t“ﬂ§wﬂ?‘§°§‘8ﬁ,a“flhe

pi ston 20 hRURiMEREvdARaGPM BE B&Tof BFRvEHEmIRNaHBd td/cHayM R Bl ahfoahl of _
di sposed about a common axis. 23. The system according to claim 21, wherein

t he el ast opmduet dsha dide thepistom howsing ankforned ingg the legareeir.al , a vol ume, and a
geonetrical shape. 25 24. The system according to claim 23, wherein the
material, the volune and/or the geonetrical shape of the elastoneric

bl adder capibeTH@systih hottian@ecliine] anieth tiof resdpvaitlo@bipriies peBRSme#b. The
system according to claim1, wherein the activating nmechani smconprises an
30 adfi vat PBAdBuUt t on, which when depressed, triggers a release of the
product through the

22. The system according to claim 21, 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

20 housing and the container are substantially symmetrically disposed about a common axis.

23. The system according to claim 21, wherein the elastomeric bladder is further

defined by a material, a volume, and a geometrical shape.

25 24. The system according to claim 23, wherein the material, the volume and/or the
geometrical shape of the elastomeric bladder can be varied to change the amount of

product dispensed.

25. The system according to claim 1, wherein the activating mechanism comprises an

30 activation button, which when depressed, triggers a release of the product through the

27



27 19 MAY 2006 outlet of the actuator assenbly. 26. The system according to
claim1, wherein the piston is further defined by a di ametﬁqr Wﬁ]ﬁa | engt h,
and wherein the dianeter and the length of the piston can b ENEPG ed to
change the anount of product drawn into the piston housing and forced into
the reservoir. 27. The systemaccording to claim1l1l, wherein the piston and
t he spi ndl eutdgtef deactigtoy assorli.-ned to forma first single conponent. 10 28.
The system according to claim27, wherein the piston collar and the collar
cap are sealably conmbined to forma second single conponent. 29. The

syst em acc6di Mhe sy3tedh acdording whelsigi h wikeeipitisd gistoh aufirther definsé by abl y
connected 15 to the piston collar ,9(\ mechanj cal |y pressurized system

. 30.
for di spendichtsisradadinetiyonpribsieythe diameterangddheignghn of Sechipipy can le‘e act uat or
assenhly CONR &lchoc(ihd (ARG SAIAL: drh i iR6 HALidn hUEHIACBRRE RE AN

outlet orifice an activating nechanismfor trigdering a dispensing
of the proeusetvoirhr ough said outlet orifice; (ii) a valve, the valve
further conprises a valve stemseal and a spring valve retainer, wherein
the valve stem seal seats within the actuator and wherein the valve stem

seal is fubyhetr,enpeshablying ROASSH1 Witdleih M SiBoh AAd HR!spdlrakdd@dbly t he
val ve further 25 Having a first position where;, once engaged, the product

i s unabl e tombineduta rntaelinsutihge comporfente, and a second position where, once
engag]%d, t he product is operable to flowto the outlet orifice, and
wherei'n the valve is in conmunication wth the activating nmechanism such

that when bhe TR kmadnh BELOPBAH BEISEA 2B ik eqfistoh bElle 8@ dolls dapare of t he
valving neans is selected and the product is operable to flowto the

out| et ori fgadably eerabiged (o form agacepdisingloeompansihg, the actuator housi ng

bei ng substantially circular and 28 19 MAY 2006 further conprising at |east

an substantially circular inner wall and a substantially circular outer

wal |, wheredn Thesystenebcovadihg tedlaines, velreran nhy pistos hacsn®pecdbble comeatdept

the spring .
15 to the piston collar.

30. A mechanically pressurized system for dispensing product, comprising:
(a) an actuator assembly, the actuator assembly comprising:
(i) an actuator, the actuator further comprises an outlet orifice and an
20 activating mechanism for triggering a dispensing of the product through said outlet
orifice;

(ii) a valve, the valve further comprises a valve stem seal and a spring valve
retainer, wherein the valve stem seal seats within the actuator and wherein the valve stem
seal is further connectably engaged with the spring valve retainer, the valve further

25 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 operable 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 valving
means is selected and the product is operable to flow to the outlet orifice; and

30 (iii) an actuator housing, the actuator housing being substantially circular and
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val ve retainer; (b) a piston assenbly, the piston assenbly conprising: 5
(i) a piston, the piston further defined as having a |l ength and a di aneter,
and wherein the piston is in conbination with a spindle, tlgeysapmndl e
having an inner wall and an outer wall, the outer wall further conprising
a set of threads; (ii) a piston housing, the piston housing havjng a

di anet er afurtheasempuising ey Ipast pr puhstantiplicirqpdar dpnereydl} anska %qbétab‘ilasliycﬁﬁmg@& h

that the pi i 0 .iS: | 0 i 0
e e, DL akPRISUEL R e gEFL o ARy AREPEIRIS bl Skl ke,

i nl et orifivalee rdthinéry a substantially circular piston collar, the piston
collar further conprising an outer wall_ and an jnner wall, the inner wall
further conpri §Digigon asscplyy thsgysian assgmBY O KESset of grooves of the

pi ston col I ar engage, bRgnSeie fiod AiBRAgMEd bDRaviRE B ¥ngH SdkRligteef, 3k
Iinear% travel of tﬁzagpﬁ)rr\lélﬁ%p\?\ﬁf?i?{\ thee pi stonac%I arn;% and (ilv) a collar
cap, the cothesin thapiden 3gn sodobinatitn withy spindeuthespidte havingen inngowplt prd ng at
| east a substantial.ly circul ar. i.nner wal.l and ubstantially circul ar
outer wal Iaf‘OPﬁEW?hr%? oyiar WaﬁMWéfo@Bﬂfipgﬁﬁ?b%ﬁge@s’of_ grooves, the collar
cap further being ipR&HABY ﬁoﬁﬁéwﬁbﬁﬁb%imé&iﬁm@teﬁb@l@asﬁ%ﬂigﬁtﬂy and

al so further being operable to 20 connectably engage the piston housing,

and wher ei fargéréhaothe dramssgy of $hef piston euchopetrthdpistonohousigrie epHBPlY tengage t he
t AN | NS e (
it cat PR e Pt SHRBHLORT G SRRk, HE IOk it |

cl ai m 30, %ﬁpﬁgiﬁgb@ﬁﬂaﬁi&& further conprises a container, the container
further conprising a set of threads so that the set of threads of the
contai ner and the @élaWbs@ﬁ%l%@r%‘ﬂaftpﬁ%o%%maéﬁh%%toéﬁeggeg;*ft CIcFURTEINg
sealabl e coRUGEt ball andan ifHAPwaH ShE MARL 6ol Hufiftr ' DnfRinBlatls pMfiEo RN ¢ he
system further conprises an overcap, the overcap Seal a connected to
t he act uat evhehinuthiersgt ofapcowsk ef dierpiditre cBBarkdgddYhe 86 dweadsand thet dpenddectouat or ,

the val ve, the actuator housing, the piston, the spindle, the piston
housilRy, t BENGHE IB?Pré@IVF]aP?ﬁ’FﬁgmétﬂW m@é?d?ls@ﬁ@(’lllaég oir and the contai ner
are substantially oy el LgRlhd/odlla® BANRIARBUn G URAM: & farchr 33, The

system according t ereinthe ;actuator "housi ng and the collar
cap comprising at least a substantially circular inner wall and a substantially circular outer

wall, the inner wall further comprising a set of grooves, the collar cap further being
operable to connectably engage the piston collar and also further being operable to
20 connectably engage the piston housing, and wherein the collar cap is further operable to
connectably engage the actuator housing; and
(¢) an expanding resistant reservoir in fluid communication with the piston

housing.

25 31. The system according to 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.

32. The system according to claim 31, wherein the system further comprises an

30 overcap, the overcap sealably connected to the actuator housing, and wherein the
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are connected in a manner such that each is operable to rotate in both a
cl ockwi se and a counterclockw se direction around a common axis. 34. The
system according to claim33, wherein when a first rotationall §fMAY Ggigi s
applied 10 to the actuator housing, and a first counter-directional
rotational force is applied to either the collar cap or to the container,
the set of ovéreamadie astuatdieths ypivel the petagter bousinge theipjsten. dhiyspindle thepisigh
grooves of .t he |sto r t war dl y
Phrougn ¢ neBTab o mRe e vk SEE et rhhG e o Bler B S

pi ston hOUSj}’Iﬁﬂletrib'éll}'Balspa'd&&aB(yL&Ta&mShﬁﬁ@Ddbd$.ng to claim 34, wherein when a
second rotational force is applied to the actuator housing in an opposite
direction of the first rotational force, and a second counter-directional
forces s agpligfe Ly 5&%%1}1?&) ﬁﬁ“?ﬁ 19'fheta‘3ﬂjaﬂﬁ h500hShitthe chPﬁ cap€t Of
t hr eads of he sp | e trav I nearly a ong the set of grooves of the

pi ston col b&rconﬁm@i ing mMepsmahatteach rsavpetablei tn eatateyin Ho&wwﬁwdﬂvvsetmd@ugh t he
pi st on housi‘g)?ﬁ ]té)h]gs, 2%_ h%/draul i cal forci.ng product into the reservoir.
36. The sySPEsTEloEhYVisF AFetPnAramd mIW’l‘é?’é‘Fn the outer wall of the
actuator housing and the outer wall of the collar cap each further
conprises a surface variation to enhance gripping. 25 37. The system
accor di ng 8é. cThé sysBsy acoeding tv ¢lhion Shtwhekein whenddirgfrotatienad foraelisepakies t he
set aof gro th ar.c each f.urther. .de d. b C

pi tcﬁ Oof eg&ﬁetaﬁﬁ“@%go‘bsﬂn% F‘%%eg‘?%r‘fau%‘ff rescﬁ)‘%?lf?tgu%flai Foég%les %B?\Ad;tgﬁe?&e}éﬂch
thread or eHeQQV8r capth tMIRIBhRAIRAGHe st PEGirédds optHeGhindndtaiclsdaehrlg pleagf i ¢

di stance of either the set of threads of the spindle or 30 the set of

gr ooves of thehi@t@ﬁ S‘D@WS@éFhea?ﬂSt@laﬁomﬁé forgingethe pistoaria frgecl dinearbnerirardlst | i near
travel ces
appl i ed t o PRF Dar SR RHEE: HaY bl Fulial e BREANlohEb iSRRG o

cont ai ner. 38. The system according to claim30, wherein the inl et orifice

of the piston housing is 5 sealably connected to an u er d of a dip
t ube, 15t he dfp thﬁ&’Sﬁ‘in‘Wé’Fdl}%&W ‘H@lnbg‘f Jilisrera ent"‘ﬁ%coé?ﬁﬁtg Reehdi ng

downwardl y, I SRkitd BiSeciOWRF 1 st rStatib afl'fb'ﬂc@ d

conmuni cat | %Igne(a t% gﬁr{){?o ﬁglng Hﬁ% ﬁ#ﬁel sys% elm aCCOII:I§Is ng athnC | ai maélo .

wher ei n t heedoad gbllmtelf—dlt‘dneomul sfd)mel isoapptibe tockitheethe rcollar cap or to the container, the
set of threads of the spindle travels linearly along the set of grooves of the piston collar
forcing the piston to travel linearly downwardly through the piston housing, thus

20 hydraulically forcing product into the reservoir.

36. The system according to claim 35, wherein the outer wall of the actuator housing
and the outer wall of the collar cap each further comprises a surface variation to enhance
gripping.

25
37. The system according to claim 36, 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
specific pitch and/or each specific distance of either the set of threads of the spindle or

30 the set of grooves of the piston collar can be varied to change the amount of linear travel

30



10 of the bore of the piston can be varied to change the anmount of product
drawn into the piston housing and forced into the reservoir. 40. The system
according to claim 30, wherein the reservoir is an el astomﬁgwﬁ der,
the el astoneric bladder is further defined by a material, a , and a
geonetrical 15 shape, and wherein the material, the volune, and/or the
geonet ri cabensiipdbpihetfivet and|saenndrrpiatiena ferercapplisdhtajbe eefpaterhausingi@dge t he
anount of product di ns . The system according to claim 30, wherein
t he actuat l}h%&esﬁongﬁag’sorgﬁe Cés}ltjﬂ e anti al | y circular internediate wall

di sposed between the inner and the outer wall, 20 and wherein the
internmediate wall further conprises a set of interior grooves to allow for
addi t i onal 38 nébe systeay agcorting keclaip) Hu Mo thetiplst qraficedtt ths BigiPBLOBTNG He

pi stor col 4 j i: Fur e 841 leSion and
t he sgi ndl (Lae%gtarbéy %Oon%lagg?@% %H)fe ggﬁrﬁ%@f (:ﬂ? g‘%&éﬁlﬁgﬁlﬁ;}@gmongﬁr}%ﬁ%%%a eﬁTErl\’e

syst em acc tediip gibe @xtehdinmdé@nwalily aite thehenfairet suchabétltbe losved endis ig8liidar cap
are conbined to forma secon& si ngl e conmponent. 44. A pressurization
assenbly ofOBMYBICAUeH WER IF BPEdyur i zed di spensing system 30 conpri sing:
31 19 MAY 2006 a first assenbly, conprising: a cap; a housing configured
proxi mate said cap; a piston configured with said housing; 5 a spindle
confi gur ed39.0 Ehgsyeens atedrding tooriaiemsD, véherai the lpngih af theyistin erthedigmeteind a

are Wont ghiPeBoRstofihitrdan B §iE0R MR-hE Bl AR B BB sy ©

travel of §§,{dﬂ}fbiu§ih?@ndmrbéﬂilﬂtostﬂbfﬂeseﬁ@&i. ng upon rotation of said spindle
relative to said collar; and 10 a second assenbly, conprising: an actuator

engaged with said first assenbly; wherein said threads of said spindle and
said threa ok sai | ar. f i i N Saj i rst
2L L2, OBl o Ainf T NG R, ) RSk AP HARLE R,
the elastomeric bladder is further defined by a material, a volume, and a geometrical
15 shape, and wherein the material, the volume, and/or the geometrical shape of the

elastomeric bladder can be varied to change the amount of product dispensed.

41. The system according to claim 30, wherein the actuator housing has an
substantially circular intermediate wall disposed between the inner and the outer wall,
20 and wherein the intermediate wall further comprises a set of interior grooves to allow for

additional linear travel of the spindle past the set of grooves of the piston collar.

42. The system according to claim 30, wherein the piston and the spindle are combined

to form a first single component.

25
43. The system according to claim 42, wherein the piston collar and the collar cap are
combined to form a second single component.
44, A pressurization assembly of a mechanically pressurized dispensing system,

30 comprising:

31




defining a second helix, said first helix and said second helix defining a
doubl e helical 15 configuration. 45. A pressurization assenbly according
to claim44, wherein said threads of said wall are configuy ggy 3o engage
said first assenbly. 20 46. A pressurization assenbly according to claim
44, wherein said linear travel of said piston corresponds to said double
hel i cal confi gafiest assambly7 comppsisgsuri zati on assenbly according to clai m 46,
wherein said piston is configured for liner travel within said housing
upon a rotation of?%¥d actuator relative to said first 25 assenbly. 48. A
pressuri zation aSS@H@isﬁqg%b‘ﬁﬁ?dﬂeﬂ@)rdﬁn@ﬂe%hi@cﬁﬁy wherein said piston is
configured for linear travel upon a rotation of said spindle relative to
said collar. 30 4% pisomsentgiredmith spiddwsipgzed di spensi ng system

oui Rg: 8 spi ndl ch CURTE SOP IR Eigaedo R Bl EPMANA PRt B SRR 11ty

of threadsand collar having a plurality of grooves, wherein said threads of
said spindle are 5 caonfigured to engage said grooves of sai.d .coll to
provide |inear travedlaphadaga rélﬂ%r?%gWOtVFﬁu’iV ey sHG Hepal§ of 58 SIPH’?iiFt‘?rSn of
said spind td ' | REa & ihdar ehviireadsieanf i gur ed
wth said E@%Jﬂs%%%]egi;ﬂo\\/%/ﬁ%érggiS%ﬁfséf)g&%sﬁ?é%gg%q%g%dji spilndalrea;nd sai ?lt hr eads of
sai d col | awithéf daichausrigngbn rotetioofail whiedleirelatw © saldredlds aod sai d wal |

defi n@ a second heli x, {Sﬁ d first. helix and said 10 second helix defining
a dodfl e hel i cAFCOBHATSG COMPIIZHL- A mechanical |y pressurized di spensing

system accordi ng tg £hdiidp SQacdthRiiesdid figk dssembRear travel of said piston
corresponds to said double e%i cal conficﬁurati on. 15 51. A nechanically

pressurized di spenwherginsspist thrnade ebsadtl smindleard saidribsends piipaithepllar defigg fsi ng an

actuator and er ei aid piston is configured for 1|i l,. Wi thin
sai d hous%%wéﬁbﬁncgwﬁgF%%ggﬁﬁ%?asgg}l@yg%%éf%ﬁnp rl%ﬁ.a B\fﬁ%{é}ﬁé{;}lﬁ%%ldf y
pressuri zedefhifPeRsdond hels tseid faselidiang sii@ etaidhdik,defhiigel doubRheliadld

piston is configured for |linear travel upon a rotation of said spindle
rel atliSve t eonfigugatiogol | ar .

45. A pressurization assembly according to claim 44, wherein said threads of said wall

are configured to engage said first assembly.

20 46. A pressurization assembly according to claim 44, wherein said linear travel of said

piston corresponds to said double helical configuration.

47. A pressurization assembly according to claim 46, wherein said piston is configured
for liner travel within said housing upon a rotation of said actuator relative to said first

25 assembly.

48. A pressurization assembly according to claim 47, wherein said piston is configured

for linear travel upon a rotation of said spindle relative to said collar.

30 49. A mechanically pressurized dispensing system, comprising:

32
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a housing;

a piston configured with said housing;

a spindle configured to engage said piston and having a plurality of threads;

a collar having a plurality of grooves, wherein said threads of said spindle are
configured to engage said grooves of said collar to provide linear travel of said piston
within said housing upon rotation of said spindle relative to said collar; and

a plurality of threads configured with said housing;

wherein said threads of said spindle and said threads of said collar define a first
helix and wherein said threads of said wall define a second helix, said first helix and said

second helix defining a double helical configuration.

50. A mechanically pressurized dispensing system according to claim 49, wherein said

linear travel of said piston corresponds to said double helical configuration.

51. A mechanically pressurized dispensing system according to claim 50, further
comprising an actuator and wherein said piston is configured for linear travel within said

housing upon a rotation of said actuator.
52. A mechanically pressurized dispensing system according to claim 51, wherein

said piston is configured for linear travel upon a rotation of said spindle relative to said

collar.
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