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for atonisi ng |iquids. More specifawaély, the invention rdates to a nodul ar
system and met hod which may be used with liquids difficult to atom ze.
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havi ng general ly uniformdianete 0 particles, also
referred to as droplets, when applied to a surface) can coal esce into thin

surface coati Worm t hi ckness. Such consistently and

predictably thin c m)re rapi and even t han c f or med
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uneven drying tines nd to surfaces as strongly as coatings
formed firom mhmmyhthedsdmﬂlbqulm%t@muu arly undesirable in
appl i cati ons where permanent and uniform coating/ surface bonding is
essential, such as with spray paints and adhesives. 20 Hence, there are
several technipy R GROUIND (O FHETNVENTEIONO reduce particle size. In
conventional aerosol spray systemns, propel | ants have been applied to reduce
aerosol pafticl e snlnmanymasdusvmmpplmcwhdsd@nbietq)ddwm»mseqﬁsmdh to

force the aerqs the co | mhen t he tor, i s depressed, the
propel | am pl a}’ PE&&%W%“T‘B%‘W H’Pﬁm HS-and t he
overal | spray mhm&mgtsﬁ{anw&&s,qﬁso%&f&m taaﬁafdpk W}ﬁﬂ b@RaHas / f1uid

m xture is dischargéd from such aerosol dlspensmg stens, fluid particles

are initiallychneopescaintathinsurface toatings baying m&mah: ess.h Sugh eamsisteatly and

cont i nues to PEUREATN i colting ﬁx%ﬁdm wie evealy thpdtodtings Birtishncer
orifice agsa wi&mﬁgm&mm@aﬂ \ERaridbiePdizean 164 Aish Vefdved tiit

kinetic energy. 3o Thus, choice of propellant is a critical consideration

i n aerosol dr@pﬂmmhb\lyrthmk spray coatings; due kg thelrassoxiated yneven dryingtimescmay ~at i on
of the propella ~Y~~~~~~ | UL LUUL AVO 99).38619 .PCTNS98| 12212
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typically decreasseg Dropfet sl ze attggmgﬁp%ﬁgs&g the vi scosi ty of the

fluid. Many hmhmg/mfaeebgndpmhymamdhmthmpmdmadhahnm ves and
pai nt s, ar ahl e of bei tayed Sh ts usi

convent i orf 3&”@%3*‘“8!‘?{?&?’1 wﬁ %ﬁgﬁéﬁ?ﬁ@rﬂ‘%?‘ﬁﬁ hi gh
vapor pressures an%%nﬁﬁﬁ&ﬁﬂiér&idl@ﬂﬁyﬁis@ah@?ﬂope t§RAVR beeh Appliedito Vi SCOSi ty
material s sprayable, a solvent that is conpatible wth both the fluid and

propel | ant of Tcmeaenoe@lcnm«w dnadditionto amu&xgﬂhpmnmedya&me
m xtures of sygch hi Vi ri sol ve sol tlons Vi n 20 /o
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can be mani pul ated to tail roplet size, as we a ter t aer oso

spray patt28rn thm:gxhsWHeathq!ropdhat/ﬂmd nfiktureds dischergedfroniisuch asragplt he
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swirling liquid exits the actuator ori er'osol IS
enhanced over Raticlesize contihuesyte reduse duﬁ:etpmﬁohatmmhgfuiheraﬂ'omﬂta cbspmiert he

swirling aeroso] f or mul Al'l of these approaches in eduC| ng aer osol
dropl et si ze, r“ﬁ]wgﬁ'?&“ég’%%‘h&f&? &‘gtgﬁ!‘a‘!é W‘J iformy
smal | dropjpets \/ Ed?l?i‘a ett e actual -
propel | anltojoconcent r’lg{tﬁlﬂ,ocﬁﬁfg?%?ﬁ} pggdr}%?o as It g\?ﬁgﬁ?ﬁ%é%’l%sp@m ng system
i s in conti nudosnétionx In general the vagor pressurerand eonventration ¢ffthe prdpalidnt areui d
ratio exists. This variability is a result of several factors. In

particul ar, the unavoi dabl e uneven m xi ng of aerosol conponents in such
contai ned 2s systens results in |lack of constant propell ation,
resulting in a variability of aerosol droplet sizes. Fl um,msl@mﬂﬂﬁm uvapor
pressure is also inevitably present in such systens. The |UI d
flowthat is used to propel the aerosol fromthe dispensing Wemls
4ariable by definition, relying on a continuously changing oscillatory

force to drive 30 the aerosol fromthe canister. It is also well known that
the pressure in such 2 9 JUL 2002
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Both of these factors further contribute to variability of droplet sizes
usi ng t hesaygdosypgsiong systens. Al though effective in transforrdTigsesaryaeri c
materials into sprayable mxtures, in magy situations and |ocations the use
of solveeas is undesirable and/or 5 not permtted. In the coatings

industries, particularly in the deyel opnment, of adhesjve products, efforts
have been unﬁ'ﬁr‘fagﬁgﬁs I@YWFH{)ECQQS#%PE’ &cﬂ???lﬁtrm'aé‘ﬁ@‘ﬁ§9"%fr&‘é'b%fsed
sprayabl e po ey (# A inefiasesd ﬁﬁ;&aﬂz{F {ves to

sol vent bor ngyﬁrpggsg?ﬁfog?ﬁr??gﬁgf but s’rrﬁfgﬁicggtig be ggd%rrﬁ]ég% ed at 10

| oner solids | eveDsopletsize alsiodependsorn thelviscesifycafithe/fibigd. Meoyihighoviscosityy
conventions! aerosol systems. Several ,drawbacks are assqciated with these
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Lower vi scoshavinghigh vapor, prigsurss fandrot cancentratinns atd ysed 5Talnsakesosiskigh | nf eri or
physi cal and pechani cal properjies when conpared o so]ventbased, , hi gher

vi scosity poMpFRsity. Spé’g‘fai?énﬁ s%'l"?’?ﬁq‘f’&t‘-'fn&ﬁ"‘k‘é'ﬁ}e J"?‘Eé’éf’ E‘Bsﬁﬁﬁ' f or mance
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Furt hernore) conversion to wa ased fornmul at1ions has”r-es in a

gr eat er t endeuchyhiglovisasity chateriats, polvemsolutiomsithving!36% onless byaweightsolids unul at e
within 20 the conventional aerosol system actuator and orifice. Solids
accunul at onCAMHEMA'S GBEHEFIHUEE-not been a significant problemin

sol vent - based aer I o j e andl or
qui ckly di ssol ved‘i@)g/ af@eh%gg vg%?ggégﬁle%eyrfce |%%g&%§§@ﬁggu'c%gfi ds

bui | dup wi t hiige thdtapet cantbermatmilated tcethilos dropleb size) 26 wall asalterthd agresbl

formul ati ons, however, dimnish the | ess of nmechanjcal 25 break-up systens

i n atom zi ngSeray pakers. Resigns,that atgmize the fluid; Sﬁrgémrby ﬁYﬁ@?&'@P Pmeuﬁﬂto_r
ehannel s tnabydf i 6n Sap 40F G ABlRhich BB b el et ARSI 1< 2

system for atom zing 0 a narrow partrcle size

wi t hout tfe dewelspedprSupk desigrisFosn smaller drdplets Byl dirst inddaing W)swirling otiesii r abl e
to have a system which atom zes high viscosityr liquids or liquids with 30
great er t hanofths,fluigd within the agtyater.| @!mshqwl@sﬂ:euﬁ@mmemmqu@yst emwith
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i nvention pr eatigeftial tnotiod of thie swWifling Wefod6] fobulatiordg and del ivering a |iquid.
The nodul ar system CO;BH ses a liquid npdule, a neans for providing an

at omi zi ng agent, &llefAkese approaghasyn saducing agroseldropletfizes howevesrhavgeabl e

bet ween fi S Lt . Siyl i . sel ectively
al I owi ng hegg%bgﬁn#% %gwg‘%g‘%i"l f@dﬁﬁ%@?ogﬁ]&%%ﬂpé%@gf (#f' %Evoe\?l&gl!ﬂarllg atom zi ng
agent to the coitailied aBrds6i3phiy syitems ahe ﬁélﬁalf;{i’édpcﬂﬂﬁt%hbéfﬂaﬁoﬁibfWaeﬂJsblhe _
liquid to flow fromthe cavity to the liquid delivery nozzle. The |liquid

nodul e i ncl u@ei leaves theidispensing-systepvisin comipuowsciiuxevep thoughan avetage st ori ng
the liquid, d 1o e voi r. openi ng.for. all ow n he. liquid to exit the
cavity. The %8?@‘&\%?&"“%@?"&( "?ﬁﬁ:@'@gﬁ' s'stadgﬁ?ﬁte?géﬁwggég‘?ﬂ@' qui d.
The nozzl e apagithlay, the GhavoRfabR uned wixtd df'8fotol nfioRedts if suth Contained
communi cation with the reservoir opening. The liquid delivery nozzle

i ncl udes 28 | isysieras results ip lacki of canstantfpropellantradncéntitation, resulting inadvasiabilityoni zi ng
agent channel .in fltﬂd 1cor.n‘runi cation with the nmeans for providing an 1s

at oni zi ng ag@hESTOIAraRIE, 5§z "agent channel is conSgured such that the
atom zing agent i iAkdaiiontif fapdr Préssurdtd A5 Mevitdbly présent fhkugh St e L SO
as to atom ze the |iquid. Inéthg*'%bove syste‘r’rll t){l}se}%sneans ?or provi di ng an
at om zi ng agdusbulent/fliud flow thatosusedtg propel thenaedasobfroffilthe digpensimgrsysterhis t her
conprise a housi i,n. Whi ch .t.he 20 nozzl e assenbly, e agtuator) the

l'i qui d nodul é’f"%\‘ﬁgbl' Aefiniiion, relying OQthlmﬁéEm@éWﬁQm%%e 1@ ¥ousi ng.
The 1iquisg dehd Y&biol BRROALN YeP It i Ed zzl e
assenbly, ang tﬁe ?bl qui d Sgﬁavgr'y ﬁﬁgﬁ@‘?y%ﬁg@ﬁg‘g%%sgﬁ?gﬁ I'qui d nodul e.
This way, the liquid delivery nozzle and the |liquid nodule conprise a unit
which is releasably attached to the housing. The atom zi ng agent nodul e may
be 2s releasably attached to the housing. The housing may be sized and
configured to be hand held by a user. The atom zi ng agent nmay conprise a
conpressed gas. The atom zing agent may conprise a liquefied gas. In the
-above system the liquid nodule further may conprise a canister) wth
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- the reservoir body housed in the canister. 30 In the above systenz g rl\léL 2002
liquid nodule and the liquid delivery nozzle may be attached to one another
Tand renpvabive0 9973861% he systemas a unit. The reservoir 2 9 PEDMUSSRIPAI2 \\O
99138619 PCTNS98I11212 -5 body can incluge a bl adder for storing the liquid
wherein the bl adder includes an inside surface defining the cavity and an

out si de surface Th UI d m)du rt !Eﬁﬂ 2s I n
t he cani ster (é 8#"%%&9;&0 ﬁébgﬁpgﬂ%é@ﬁbop{ F{] Fquid. In
t he above sys{oemm&ng,dmg‘ﬂmhgﬁ ﬂ{gyd@mgmanbl adder for storing the
l'iquid, wherein the bl adder |ncludes an inside surtax defining the cavity

arid an outside SUMMMWMOMPDWGUCWWQWWFMI udes an
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above systﬁmﬁexpehﬂﬁdeudﬁxﬁwrcsm w ih e RVaBhmERGFagent at a
constant pressure at the atom zing channel In fhe above system the |iquid

modul e furt headhnslye pmdpm.ﬁm\hanMmdmm resiovesblvents frigm he |iquid to
adt the caV|t h the reservoir opening. The liquid delivery nozzle
may include a end opposite the exit, wherein the ~s second end is

operatively connecmﬁr.tuas%rdyggulpa ymﬁgl,,mmveggg, ddvelopedlasd he actuat or

di splaces the liquid nmodule relative to the llﬂwed delivery nozzle so as to
cause t he nozalteanativesioselventcbarne serosal formulations rhug must-oftenibedformulsted ate above

system chan n|nt|aII allo t he

at om zi nglbagglﬁp'%f %&@83\‘7%&%& Ié‘éﬁ%é? égﬁgﬁé&gﬁ ng agent
to the atom zadagsoR CIsevanal dﬁwmm@mitwmlm rédiﬁt:bﬁﬁﬁ'sﬁhdso flow
fromthe liquid nodul e to the l'i qui d dellvery nozzle, while the atom zing

agent is st.|¢ommmd1gxscqsnytbewab&bdsmmfp tsdn zcmyeayémﬂmanna

be at ot d f th d del
noszle of betBNghGasistesdy restnlod Jolind, SR AR st imenvilEncs M o cane 1
with the |iquéxpefifdlihusihy sithanateriald NEowéraiics! &E,Wﬂéﬁﬂﬁiomnﬁhcﬂlﬁf erably

Sifypoiif
be at an angle relative to the |liquid delivery nozzle of approximtely
33-46. This atasa possessinferior physioal and meghanicahpropesies whep compared:tassolvent-cl at i ve

agent _channel DRy NL RGEY PRBmETE TEiciobont tonn dlp gz o, |
performance compromises and concessions in sprayable polymeric formulations.

Furthermore, conversion to water-based formulations has resulted in a
greater tendency for solidified polymeric and other materials to accumulate within

20 the conventional aerosol system actuator and orifice. Solids accumulation and
clogging had not been a significant problem in solvent-based aerosol systems
because solids buildup was prevented and/or quickly dissolved by the solvent’s
presence in the system. Such solids buildup within the actuator associated with the
use of water-based formulations, however, diminish the effectiveness of mechanical

25  break-up systems in atomizing aerosols by clogging or altering the internal actuator
channels that provide enhanced droplet formation.

What is desired is a system for atomizing liquids into a narrow distribution
of particle size without the use of propellants or solvents. Additionally, it is
desirable to have a system which atomizes high viscosity liquids or liquids with

30  greater than 17% solids. It is also desirable to have a modular system with
replaceable liquid and atomizing agent modules.
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delivery nozzle may include a snooth) continuous pathway fromthe reservoir

_ opening to Woo9B&si d delivery nozzle exit having a surface PECHUSPS/ERISP

#Al whereby the fluid flows in a | am naggmanner fromthe |iquid nodule into
the liquid delivery nozzle, and exits the nozzle assenbly. 5 In one

. t b o9 : :
preferred eanﬁE wtem the liquid nay have a viscosity

of no nore t iy orage—pr-t he above system the liquid may

conpri se a_pol ymbnelﬁpwéfﬁe%&ﬁeﬁ%ﬁbngmidésq%cshdmym+se an

adhesive. The adhesive may corprise a waterbased adhesi ve. The adhesive may
conpri se a watomizing aad deivering s tiquidn The modulap systéne comprises ladiquid module, e d

adhesi ve may have_greater than 17% solids by wei . The wat er - based
adhesi ve may%@?é’m 2 210BUTRR. BECNG &, ?Gﬂ?ﬂlg M@ng‘ﬁﬁ@ ¥not her
aspect of .th etwWekf Rl ngéﬁld' 3@?&&[&‘ anl zé¢.ng and
del i veri na a%r{}{gsﬁgbconpr?tsﬁfﬂgl a qﬁﬂggu e, ag%egﬁgﬁﬁ%?ogrovi di ng an
atom zing 1 selectively, allawingzthe atomizingrsgent toefialv fromathe madans forqrowdingct i vel y
allowing the atam zi ng agent to, flow fromthe ansg for. providing atom zing
Bgent. Lot he SRS AREPt 46 DR s omiznEAResh sl andJog sacrbrel sPeR B ¢ o
liquid to fl i | Lo\ 1 Qidt: LXET e liquid

g Huiti8 qbyﬁ?@%ﬁenwa t mgag@géggﬂeﬁ%f ¥nd'Rquid fodhlze |14

nodul e conprises a reser uding a cavity for

storing the lincipdes a liguid] a désexyon body including acqarity far staringethe tiqmidparide t he
liquid to eat the_ cavity, erein the reservqir body_is under fqrce so as
to pressuPi z&eseRem ‘?Rfﬂl“\é.f"%@“ﬁ'lﬂz@%‘q‘&gé%ﬁ’ﬂ? M- i gt%’@"l"Pﬁﬁ’Pg}' ¥elivery

nozzle in fl ui [ IQFSHWZIE e (RYAaT! ' Ldei d

del i very nozzl&hgcricfﬁ%giagg&g I qui @e@&.iﬁ%ﬁbﬁ%g&%ﬁﬂ%ﬂuﬁ%}% l'gc'!lhe nozzl e
and an at om zelinpranezde iolflidedmmuniédtion dviththemeservairi openingt Thelliquideans f or
providing an atom zi ng agerrt, whereipn the 25 atom zing agent ,channel is
configured s@€ V%Q?Z??% Hgﬁrﬁlﬂ"ffg" rﬁmiaﬁﬁ%fﬁégdf’ the| °5%F&“€ﬂ‘ernal of
the liquid n fo%lliﬁg ' Qarﬁﬁl' ‘am,ﬂ ; \Wifl-the meahEfor bidvi ivery
nozzle is re;aeasa ?;)éhéﬂtt%ac edﬁlzhc‘)ﬁt e n@'z‘ézl{ﬁgnassengpy, ar?glpm&*f‘g%i d

del i very 180z atomizing agemc The atomizihg agent chahnelisi corfiguriddesuch ¢hat ¢thedatbmizingy
nozzle and the liqujd dul e ,comprise_a_unit which is releasable fromthe
system Many ag¢ntimpingesshe igud sitegral ofthe iqwid ngzzle exitsq.a8 toAtQmIZethe appl i cabl e
her e. 29 -hid2002 "JWO 99/ 38619 PCTNS98/ 17712 A further aspect of the
present inventioh provides a nethod of atomsing a liquid conprising the

steps of a) flow ng tike dvodie systent) the medfis Tor proViding 2l abotfizingSagemymiaybsad hr ough
a nozzle) b) dispensing the liquid to exit the nozzle in_ a | amnar flow c)
i npi ngi ng an aQMigNg egentaedyle. 3 stemdnayfurthertpompeise a bousing, 4m WhirhgBe i nches

5 downst r,gam |t fn:IuEFc . t I QU of 25-50
relative 2t6 o] tn&ézlé E%gﬁlﬁg’kfhg an (lj”;mggl éﬁdg"fgﬁglﬁ E’gdéeh%? ﬁ%g%g%tf%ﬁ'gﬂi dinto
a di stributi are ittachedtotheheusingi r Thedighidsdelieery nozzl® niag be@élessablyanached
dianeter. In one preferred enbodi nenf, step a) further conprises flow ng

the liquid attoshennzleassembly, and thediquid defivery nezzleisnttacheditodbe liguid | i qui d may

preferably h ' |t : . ey he |i.guid may
Conpri a0 & pagife; “THEaY. e flpil Boa pdand B Sl oB e Smbaf a b 1oy
conpri se a Wakifith i aéledkablyl RRtachés to thehouShE " Theatofhiznk) fhodBlé M Or eat er
than 17% solids by weight. In the above nethod, the flow of |iquid may
remai n | 2& ngel ly attached o ithe: housing. The housing may be sized and configured to be

hand held by a user. The atomizing agent may comprise a compressed gas. The

atomizing agent may comprise a liquefied gas.
In the above system, the liquid module further may comprise a canister, with
the reservoir body housed in the canister.
30 In the above system, the liquid module and the liquid delivery nozzle may be

attached to one another and removable from the system as a unit. The reservoir
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- ~5 of inpingenent. In the above nethod, the angle of inpi ngenentzrgajuhemﬂz
.33-46. In the above nethod, the atom zing agent may be a conpressed gas. In
t he above nwwdea3ssihe at oni zi ng agent may be a |ique~fi ed gaRCTEBEIEAR212

" DESCRI PTI ON OF THE DRAW NGS 20 The pr esegl invention will be further
explained with reference to the appended Figures, wherein |ike structure is

Figure 119 ?@&?m@ﬁaﬁ»@d‘ﬁ{‘é‘? SFOREH o i e meu&;a em of
the present ipugObir tychitid ahl diesid¥ surfage. m@hsmuﬂd'

Figure 2 is awewo h dular systemof Fi gure ng thetrigger
depr essed; Flfgnha'l&lu&mﬂmmﬂumomdemhmmmaesenbly
Figure 4 is a front nmetric view of the liquid nodule, collar, trigger
| i nkage and SPFEHEEY Eg dshowi ng the liquid nodule in a partial
Cross-sectd onal vi [ StStinlg! qwd
nodul e, ctgl | ar andﬁwrl?%grgsﬁ&ﬁ’atge S o%%ﬁybﬁgurebﬂﬁymga%%ﬁi 2002

991 38619 PCTMBe8quid Adkereif the bjadder inchriesampinside sirfice defining thefcavitycandombu | ar

ZE?ESSL?” Cam RS B P Sy 1 &%@%ﬁe%&%ﬁ%ﬁh&gg il ”‘le
of the Iiqui ﬁ%ﬁf%‘,*show“"ﬁ%’?‘?ﬁ‘e A Pty et B S B RGO "

vi ew of the rmaybea slesvendidppsedronghe bladdérs a cr oss- sectional view of the

nozzl e assenbly taken, al on L|ne9 of Fiqure 8; Figure 10.i,s a front plan
view of t¥e | ocki erﬁ?eﬁ Mgy inc °I‘i'ﬁﬂ'ﬁﬁ°ﬂ?’8§f’ WGH‘P%‘S% gure 11

is a cross- seagtalcgﬁﬁhm\ﬁ,gg%,gfnmam s. le, liquid nodule collar, the

trigger |inkage) and I'ocki ng or the liquid delivery nozzle and
In the above system, the liquid module further may comprise a valve for

selectively allowing the liquid to exit the cavity through the reservoir opening. The
liquid delivery nozzie may include a second end opposite the exit, wherein the
15  second end is operatively connected to the liquid module valve, and wherein the
actuator displaces the liquid module relative to the liquid delivery nozzle so as to
cause the nozzle to open the valve.
In a preferred embodiment of the above system, changing the actuator from
closed to open initially aliows the atomizing agent to flow from the means for
20  providing an atomizing agent to the atomizing agent channel and subsequently
allows the liquid to flow from the liquid module to the liquid delivery nozzie, while
the atomizing agent is still flowing.
In the above system, the atomizing agent channel may be at an angle relative
to the longitudinal axis of the liquid delivery nozzle of between 25-50°. The
25  atomizing agent channel may be concentric with the liquid delivery nozzle. The
) atomizing agent channel may preferably be at an angle relative to the liquid delivery
nozzle of approximately 33-46°. The atomizing agent channel may be more at angle
preferably relative to the liquid delivery nozzle of 33°.

In the above system, the atomizing agent channel may be concentric with the
30  liquid delivery nozzle.



“ nozzl e assenbly taken along line 11-11 of Figure 1; Figure 12 is a2 9 JUL 2002
cross-sectiagns! view of the liquid nodule) liquid nodule ~5 collar, the
_trigger |inkwegeessemd | ocki ng nechani smfor the liquid delivemrciusssiizziand
nozzl e assenbly taken along line 12-12 of Figure 2; Figure 13 is a partial

i sonetric view of the nozzle assenbly, showing the atom zing interaction

between the liquid and the atom zing agent; and Figure 14 is a perspective
view of an al t er nalrthe abexs sygtem, the liguid %W&Pﬂz‘!)m&yéﬂ@ﬁ%ﬂmiﬁgas hose.

DETAI LED DESCRI PTI | g&"ﬁﬁ . e Al | it 0 dul ar
system 10 for%%ﬁ%%h%‘#%ﬂﬁreg 'n |g§§€éq%?%érir§8@%r system
includes a | i Havisk d5uHice firish of SPYWAN&héreby thediuidflows dha Rmisir eminner@oragent
preferably an aton zi ng agent nodul e 280, nozzle assenbly 15) and an

act uat or pr ef thedigpid m@dqqéwmWghsuﬁgighmnMenQManmlvgsa@wnmy 289.

The nodul system.a ) elT]] ' ' . (Hof ] to

atom ze by inpi ngmg&ge;?rétﬁﬁﬁ‘# é@%ﬁﬁ‘%@e ‘éﬂﬁ%&%ﬁg%ﬂ‘?gn on %aa | am nar
stream of |i guisébsitNoPfid ke thin 500Ecentipéise out si de nozzl e assanbly 15, and
the entire flowof liquidis 30 atomzed into small ally uniform

m R gener
fine particle sizeln theabovesystem thejiquid may compriss a pobymexisds ¥e -9 Figures

1 and 2 illustrate . i { of dul ar - e t he

pr esent inven%’fs[c n. @gﬂf?‘{eﬁf%ﬁ&%ﬁgﬂﬁ% \ﬁ'&\ﬁgg 'm%oﬁﬁ%ipgtja&r’na% of the
present i nvenbised adhdsive! The adifekive sriad comprie Divatehbased it gvoved. The
housing 12 is configured to allow the I1quid nodule 250 and atom_zi ng agent

nodul e 281 t oadhesivenTbnwater-bgsed aghasivg maychave greates than 7% selids by weightudes a

| i qui d nodul e ' | Vi | QU l,e 2s0,

at o 2i ng. ageRe waisfPastiduvgeile il FERABl B REimeef I 1 IBURAAR, 27T
agent nodul e ¥8ght.a handl e portion 362, for housing val ve assenbly 289 and
trigger linkage 140, and nozzle portion 366, for housing nozzle assenbly

15) 1o I n the il | uAnetheraspestiostherpresent inventioniprovidesarsystepufor stangeing and, sel f
t ai ned LSt ern 28 tai ni tom zi t . Sult abl | St

"ncl ude- t hooediyERg € it PoRtpriins s iuplrmde. Apéits Ror mimfid an usifiting © °

Phi | adel ply a, agdfit, aditizleasdeBlyShrid AFachibior fof Selectivaly alloWiig thé htoniizigg er abl y

the atom zing agent is a conpressed gas, such as air or carbon dioxide, or

a liquefied gagent wdown fiom the meanssfor praviding stqmiding-agegtitocthe iatomizing agentopane,

| sobut ane, di hyl her, difl uoroethane)..and tetrafl uorgethane, or bl ends
ther oot i chOTRPEELanfl gty s hR B 8 BouGeer e Y 10 Bl o on
top of cani StSéliv3§'2ndz§leam9ﬂ&ﬂﬁhﬂ{dnﬁ%mpmgﬁkﬂmm&fﬂoﬂﬁt condui t
28s as is weU known in the art. First conduit 285 has a first end 286 and a
second end 28inclydipgi cawity for staring thediquid: $eluding vreservair opefing forallowing ed 20

t o connector on the. canister 282, .First en 86 i nnected to val ve
assenbly %9.a%i‘lq{‘}@tgsﬁg}bﬁ?%Mﬂ?%l?ﬁ%’g?éﬁWgﬂﬁﬁ‘?ﬁeff’ﬁ@g’agent from
first conduitprRSdurize tifedigaid THeHo2E asSRbly 2 1 HelRRA) AddSlednf i st end
292 and a second end 293 opposite first énd 292. F vst end 292 of second

conduit 288 i Buid somsumination with theresdreoiniopaning, sheliguidialivery nozele igduding second
conduit 288 is.connect.ed.tao valve assenbly 289. Val ue asse 289 i ncl udes
valve 290 andh IR BOERE e a ety Rt nd an sfociEng BEE st o
first closed p@ichimitafionwh B \ledd 6t ROWLing AR aroffibing a8SH, GABIEH d3 2
regul ator for regulating the Bow and pressure of the atom zing agent from
first cond3ui ti@&gzm' @ ageat chaing ds\chnfigura8 Suchtbat tive atoniizing iagent impinges the

) liquid external of the liquid nozzle exit so as to atomize the liquid. The liquid

delivery nozzle is releasably attached to the nozzle assembly, and the liquid delivery

nozzle is attached to the liquid module. The liquid defivery nozzle and the liquid

module comprise a unit which is releasable from the system. Many of the features
30 ofthe previous system above are applicable here.
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- 30 usable with this invention and for desired particle sizes, the 2ogtl mu
pressure to be maintained after the regulator is 32-38 PSI (1.5 to 1.8

. kPa). 2 9-WOI992802 1\V0 99r 38619 PCT/ C1S98/12Z1Z - 10 | n t he RATVURIBAZRIRd
enmbodi ment) trigger |inkage 140 includes.san el ongated pivot body 142,
trigger 158) extension 160, and arns |64, 166. Pivot hole 136 of the

romthe fde of t AdURBHRRG? obme BPGHRIEGR Ritvidks § Meshod of ikl 07
rest. Figure \?mﬁd cbmpRsingihe Steps bfl 4F Aowink@Hiquid s R&HifNg sthepalend 8 dprafs seen

in Figure 2) en trigger 158 is depressed) trigger |inkage 140 rotates
about pivot 18xis thirough & nozalej bn dispensing thediguid tooexitithe nozzleiiny laminay fiowe st em

291. When val ve.st.em 291 is,depressed,. val ve 290 ch s fr he first

cl osed positi %Wﬂ“&ﬂ%’%m% g ﬁﬂgﬂ"ﬁ&ﬁ@tm& %ﬁ@?‘%‘?he open
osition, Jo ‘Tgﬁg&% @ : RY\Ro iEShar o fd condui t
IC2)85) throujéh gé. ve &ﬁ%ﬁ%&c@ﬁ“ nu%rseqﬁt)&ﬁeo B@h?éﬁé?ﬁggggﬁ%bcéﬂ uit 288)

i Mo nozzl e aswethsispray axisland dyl diamizing thentite flow of liquid inge e distriburion havifig noves

| i quid nodule 250 to d. ngzzl ¢ agsenpbly 15, as wi U be explained in greater
detail bel ow 2megn P@V\‘g{els%?ﬁ“ﬂ gé" g&ﬂe‘“ﬁéﬁ’éﬁ‘ gigmetsthodi ment of nozzle
assenbly 15. Nozzl g, dm kMbddimlemC &t Ufccfﬂ?ﬁ 'ﬂ“’,ﬂgitge i ¥ErY
nozzle 110, plate 80, c anng? body 50, gﬁ?c anne cr‘as%s 20. Liqui ‘de ivery
nozzl e 110 has constamfloiwgate. body 116 having an outer surface 120, a first

end 114 and a secopd.end 115 osite.first end 114. Li,quid delivery nozzle
110 incl utfes an i nﬂbtrhelagﬁ‘(ﬁ’ﬂetggfgﬁﬁfe#q“i @?Ya@? Zé@‘é‘eﬂ“g‘??sf%f’ nEOKE | with
regard to Fig L hiest { : %g.t ioaiRa@x 20 liquid
nozzl e exit 1i1H. 5??%%“55%%?2?2@&%@%%30@12@% ocaf e é’tq secand end 115.
Forwar d f| angeorhgriseian adbesiviee Thaadhesive miay compripd e watepsbaseadchdhésive. 6Thebet ween

first and second ends 4) 115 of liquid deljvery nozzle 110. Forward
flange 122 i nwwﬁgésﬁr‘éﬁf euay @Zﬁgéﬁg&f’ﬂ'@&rnk/hi@di%"fﬂﬂ(z‘&si te front face
124. Rear flange 1 ' 3@&3 elg Iéﬁaﬂﬁ?';ﬁ%}ﬁg xond end
115. Rear fl ange 1§g[h}=2%+‘{} es ﬁgﬁ%ﬂg‘gagﬁﬁﬁg and rea pglr‘f on 134.
Front por 1§ onoflitipirigement. fIncine sboeve mkdifod, e angle opinipihgmeht hagbe 3BS16° c &

flange 130 has a | arger di aneter than forward flange 122 and front portion
132 of rear pHieabeYe Mmethod,be atoFizing agent maY heia compressed gascln theabayfy a rear

face 138 oppog| f qn’;iﬁﬁ I a front face 86 and a rear
face 88 oppos|§{te¥ah%fiY{(i)"%'?i aceggéé‘zﬂagtbgta§8§%iaﬁ%l udes hol e 82 therethrough,

and an annul ar channel 84 around hole 82 that is open to the front face 86

of plate 80. Holc 82 is located in the general center of , Coe e~
~e. . ~. BRIEF DESCRIPTION OF mgmfégisselg PCTNS98/ 12212 -11 plate

. T — 1
80. Annul gf channekw 84 . an i NNS.nai . t . Plate 80
al so incl Z(Ejes stanpgér%%m\gﬁfdf%%@t q't')‘gél‘e&g 5fé§@.é£%@'é Feed
channel 96 exhﬁp’eddedﬁmfwﬁdﬂdnﬁkdfthméisﬁtmdwb?mﬁeﬁmdmh&dmmﬁl\wtd

comuni cation with annul ar channel 84. Feed channel 96 serves as a
passageway f ofhersgveral\iews; apdywhers®ant to f1 ow from standup 102 into annul ar

channel 84. Snap fj i o r

channel 84 pretor SPEF] 3 st 6 of RERNGHAHoH S pR Rty 0T,
nurber of | egthe4fleseht inbeamon) witiothe right sidérof the hbhdingsienidved, enbodi ment, plate
80 has three snap fit holes 90. Channel body 50 includes a cylindrical body
52 havi ng2a first Eigyredissiaew obtheanasdular systens of Bigyessl,ishowingghe triggen o

Ext endi ng frog%grgsga, end 49 is a shoulder 64 and a tapered surface 66
ending at fron ace 68. Located in the general center of front face 68 is

l'iquid nozzle ori fngarel?isaﬁm?luaémﬁomamewbﬂmsaszﬂéasséﬁbwocat ed on first
end 49 equi di stant _about shoul der 64. In the illustrated embodi ment, body

50 has three atoni Ziguge 4isefrons isometricsviews of thediquisdi modide, collars trigger linkageles

rear flanges I . Ldi stant .around cylindrical body
52, near seco@%&%h%%ﬁﬁ@%ﬁﬁfﬁ%@%%ﬁﬁ?ﬁ %ﬁé?ﬂ?gf"em)dy 50 has
three flanges 60. Ryuke 5 lsaveRsiséifetfia tlew F\Re Fiqui®ModbRCEbIRBandRiggeaci ng
bet ween the fl anges 60 are sizod and positioned to receive | egs 38 of
channel cap 2dnkageshowninFigwred;ful |y bel ow. Channel cap 20 includes a
cylindrical body 34 having an inner surface 36 20 and an outer surface 37.
Extending fromthe front of body 34 is a wall 28. Wall 28 has a taper 29

| eading dowmn to a face 30 and formng orifice 22. Oifice 22 is located in
t he general center of face 30. Extending rearward fromcylindrical body 34
‘and spaced equidistant are a plurality of |legs 38, each having a foot 40.
In the illustrated enbodi ment, channel cap 20 has three |l egs. 25 Nozzle
assenbly 15 nmay be assenbled by first positioning channel body 50 ' and

pl ate 80 together so that snap fit holes 90 of plate 80 are between

o ~ N Y - ~N N - — o
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delivery nozzle 110 may be slid in and out of engagenent with this unit

t hrough hol-evgBédraséropl ate 80. Figures 4 illustrates one prefempcrdisssiaa: nent
" of spreader cam 190, |iquid nodule 250, gollar 210) and trigger |inkage
| 40. In one preferred embodi nent of fiqui'd nodule 250, Iiquid nodule 250

i ncludes a cani ster 252, cap 258, anda£eservo r bo?é at ed wt in
canister 252. |n EpEure Bliga partiskioP MY °f !%‘63/ i ththg) 5qder

tzzobeBa?g?n'e;e‘é Qgﬁ?ore ms% adder lWEﬁ%ﬁ?C S ev hasLiaqui @

inside surface 27Fjgurb6Altis & oigw/ keFigurk®, showing eain spreaderubaateteo0syr f ace 274
of bl adder 270. El astic sleeve 276 Is refera K made of natural rubber.
e

I
El astic sl eeve 27é’lwpmxespanﬂe¢rassi-mgmémefrt Bquid module; shawiag thequi ds
stored in b'??ﬁ@ ercfe o allowliquids to exit the nodule 250 in | am nar
flow Aftér *liquid has been expelled from bl adder 270, the

pressure applied [Figire iSa foneview of the nozRle@ssenibly;decr ease. Liquid nodul e
cap 258 has a 15 cylindrical outside surface 260 and a front face 268 .

Orifice 262 is lo ma%mams-mndwgé@enesdemhlyrt@smwglme%a is

| ocat ed arrug%qﬁﬁ%ﬁ_ él phery of outside surface 260. Suitable comercially
avail abl e e t | i quid nodul e 250 include the AtnosT"' System

avai l able firom ré/?om&obtrmanhawaifaiklba\aﬁgmmmfé}m@mﬁ@o nmodul es
avai l able fromEP Systens) Inc. |located in East hianover, NJ. Collar 210 is
shown i n ot Newqgﬂﬂem-and Figure 5. The function of col I ar 210 isto

"ol aasabl y att achiFTE KL EE HePusatal Sk bR iy ?55%% ﬂiﬁﬁs Sl ool 1 ar

210 al so hol gglidrhthelttigisr Ginkéilel ¥@d Wockifig frieGhanidhn £57 the @oﬁﬁ%dCol | ar
210 includes a 25 generally cylindrical body 212 wit an |nS| de surface 214

and outsi de fortlegssembly takenslong lined 1pbk offfigure 10f | nsi de surface 214 is

de Eip 215 th t h | | | d dul e 250.
IC?)IS: are 2|18 i ncl ud Wﬁgg%ﬁgw&fﬁgﬁfﬁﬁﬁﬁﬂvdﬁ %Bﬂ':é‘ i suaﬁ
outsi de S4rf aoRar’fié 1Apger ﬁn&ﬁ@ﬁn&%@cﬁﬁﬁﬁﬂfﬁ?%@ﬁbﬁdﬂ&&@%eéﬂp 230

is located around the outer surface o l'indrical body 212 "30 adj acent the

cone 218 for mn@agssnmhbrtokmﬂmﬂmerlﬂglg‘b lﬁgmeége 140. 2 9 JUL 2002 CVO

99/ 38619 PCTNS98/I 213 Tri, l.i.nka 40 i s sho oth Figure 4
and Figure 5. t]ﬁ@"Fll?ffs‘fPﬂP s‘@ﬂ%ﬁ ?P?ﬁbeeﬁ’”ﬂ’ wfgotﬁFncl udes a

el ongat ed pi \a@émmgymé&&.oﬁsmam&%md%awae effi@ndr M5 164, | 66.
Trigger body 142 has a first end 144 ‘and second end |46 opposite first end

144. Body 142 has Figure dAis aperspestivd vigwofan dlternatecembodinient of theonodulassi t e
front surface |48. .Bod 42 has a first side 152 and second side 154
opp03|tez!‘)|rs';?'St é“ ‘ensi on 160 extends from second end 146. Trigger
158 is located at front surface 148. A pivot hole 156 is |ocated near the
first end 144 for attachlng trlgger I|nkage 140 to the pivot nmount 157 of
housi ng 12. r EALLZEDD ; i N v4\end fromfirst end 144 of

pivot | o body 14 Each arm 164, sa | e sus f ace 68 and an
out si de surface 160MHSHYRY PXention;isg mod é&‘i’f’% s f58%hs a

front surfacgy #@r@i‘%é‘gﬁgr Ou Jxﬁﬁn‘élu?i@sla ﬁ@gﬂ’ﬁl&ﬁle 2500k m%gﬁi %Eﬁ&gzcgnq 68)

St oppers 172 ar€e | ocate the circu rence I nsi
near froms suanfatomizin eﬁ;p;qﬁsalﬂypnamnngagéMmoﬂﬁEROszdam}ydﬁmard of

the arns- 164, 166 durin nps 17 re. 1 ted around the
ci rcunf erenc fmiam%g% g’é’é‘” 9““&%‘5@@@%& aé"‘g gi;
The modular system atomizes liquids which are typically difficult to atomize by

impinging an annular stream of an atomizing agent orto a laminar stream of liquid.
Atomization takes place outside nozzle assembly 15, and the entire fiow of liquid is
30  atomized into small, generally uniform, fine particle sizes.
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- Each ranp 173 includes edge 174 and forward face 175. In the illustrated
. enbodi nent, .each arm 164, 166 has one stopper 1?2 and one ranp |73.
~ Extendi ng fwowyaser®s 164, 166 are individual camfollowers 18CT/ER8N2IaM

fol | oner 182 has an inside surface 184 gnd an outside s~uface 185 opposite
i nside surface 184. 20 Locatal on the outside surface 184 of each cam

follower 182 is s ,abutmenh 186. Arns 164, &66 of. trigger Iinkq:el 40 are
desi gned to engagdigyies i and 2 illystrats oneprefered gm pty ularsystemdched to

liquid md“'(@?ﬁgﬁﬁséﬁﬁrﬁ@ &.Cﬁ%%ﬁ;& Vi P rioadiat 3fem ?%ﬁ.ees 184 of

first arml second arm apar or recelving c of liquid
modul e 2S0. fpsentiheentiomwitibtheighhside half of the Housing 1Drethoved 2 Th€honsing f ace | 94

is | t ed th tt body. 192 dl.e 200,is | t t f
body 162" opphb et Hlapeihg bauid el #0100 somizing des R 8 & 106

and rounded mo&.gaﬂa%tﬁ%moﬁé defe@aeéad @ag@q:ﬁ&me@ glrﬂbdﬁl?p views of

nodul ar system W part of housi ng oken away and wth part of
spr eader canpdrfién B6Q)ifenreteasably reoeiGipg diquid marale 2500 atomizingl agenp aoduler ns 164,

166 to receive.co r. 21 Lch has already been snap fit to, cap .258 of
Cqui o rodul ROTOGRSSA ot relsaBAbly S5emBe Somiang age moSbs 2808 DYRAEEATION
PGTNS98112212:~- : é&gm fi ] ' ' r 210 and
liquid m)dul:g&Zéog hg)%xﬁ?ggﬁee "l nb%gg?t*gﬁg@?gwggZﬂ\b’%%%gkgg@eader 190
i n a second 368 fdrihoasing nodeleissembly 46. 210 and | i quid nodul e 250 are not

| ocked in positiaon. Il lustrated in Figure 6 and Fiqure 6A, _spreader cam
190 engalfes with @tbgﬁ\%tﬁimgede@s% gtonizing; agent m"’ﬂBl&%Hdsﬁé‘?!ﬁnd arm 156.
In the first Ll AR : Of 7 m N AN C ct with

i nsi de 184 o‘%&éﬁéﬂrﬁ“f%ﬁ%%%?%éﬁ@&"ﬁr‘i‘"ﬁ"@ﬁ@s‘?@bg?’?%ﬁg’ﬁ'éﬁt?r’é%ﬁ 166 | ock
col l ar Z10 ithbse qunanercialiy awaiiable froppErowrnlCérkeand SealQs., PhitadelphiacPAadnd t he

| i qui d has en dispelled fr he |iquid ul e 250, .spreader cam 190 can
be rotated gng%d*aéﬁg%gé&ng’%@P?k’dﬂ- h’ydg'gglydh%?tﬁw&aMhﬂlae 200, as
shown in Fi ' IQn., r rtl C into
contact w tﬁ&{nﬁsrl edgéyf %@%%ﬁ%@%@gﬁd& Pﬁ&gg‘g"ﬁ%#a%ﬁ%‘a S apart
arnms 16415 16Gduitadlb tiquefiedRasdesdnchided propane isstithnePdifriethyt ether difflibfoetitage) | qui d

modul e 250 are no | onger |ocked in place by stoppers 172 and ranps 173.
Then |i qui d snddetraflupsoethans; prblendsshareef which arg cammonly-gvailableinghg 10 as a uni t

ol ar 210 SkebeEfndlnf L i By Rt Dt ool o84, EUT sk 1T
nmay then be witififst eonduit!285asiewpeliknswanin tho htt AFirstidonauiti285 has affirsoehd e 250
cog a full bladder 270 of | I83UI d, .and liquid deli verx nozzl e 110.

Addi ti onal | y386/#0dia sepond:end 287 apposite the firsh end,286; Sesend pud 287 isiconngstadnent 186
i t [ i I8 i nsi i on 366 of
hoveing At ol dohfechbrba'Giing B g0 ksl S0 28678 cbiifpeARE VN Bldkinfy OC ©

retai ning wa289.318, trigger |inkgage 140 may not pivot forward toward the
nozzle. Wien a user, is puttizng% in a new |liquid mdule 250, with Iiquid

delivery nozzl e 1Y8lveassembly 289 contols she floyg of atomizing agest Fomdirstxenduig o

el dact al 1y bup asednd ol 546 SERA O 8 hak BB 30 29 0d BERIREC 2 e 110
Nt 1 qui d enbs3eppbAteHish éldFH92AFE éid T92AsTeBloni ot ZXEls doictteky

rel eased by depressing valve stem 291 wth extension 160 of trigger |inkage

140. Fi gifr e tp nozzlg assemblyolS.t Second qud 203 efnsrendssondiiy 38& isconnented tog bl adder
270 defl ated_aRer. t bguid, has b . 7Q h

compr essed pYARisarmly P8Ol Vg BSsstib Scdks vahR 2SS nd five RemiB,
expanded, |iVulvé asiefblye28956 cliangeddie BedWeaLArsy\ElbsedosRion lahd Hisccon@épes 250.

position. Valve 290 contains a regulator for regulating the flow and pressure of the

atomizing agent from first conduit 285 to second conduit 288. For most liquids
30 usable with this invention and for desired particle sizes, the optimum pressure to be
maintained after the regulator is 32-38 PSI (1.5 to 1.8 kPa).
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© 2 9 JUL 2002 'WD 99138619 PCTNS98/ 12212 -15 Figure 8 is front view ofthe

assenbl ed nozzl e assenblyl5 having liquid delivery nozzle 110 inserted"
therein. Liwoisdnggbi very nozzle 110 extends through orifice HMerrussszanel

" body 50. Liquid nozzle exit 112 of l'i quhgl. delivery nozzle 110 is located in
t he general center orifice 42. quurd IS drspensed t hrough liquid nozzle s

exit 112. Front f of body 50 0, of ¢ annel cap 20
form annul ar ori fﬁt’g ggusm.eﬁmgg @%ﬂpﬁ%,ﬂf °“ﬁ?‘59n zing
agent is dis 0. lrgﬂgng r t | view
of nozzle asg%ﬁgﬁﬁy Qéﬂ%ﬁpfsg |gurén ﬁrn% onb r‘ng ‘gaE%Fgg’?e 9is
gogvenl ent I f the tflmrllnlgnglegs hhgtaé:tblieenpguhanalbomfpnm lGﬂIavlmTH extauls!‘?))n (r:]hannel
ody 50, pate 80, an I qui Ivery nozzle 0. F cariPL of, the

i I | ustrat i onthe;sidenfahehqusipg lg. Figure Wﬁ]’é&?ﬂ%é prryest- f r'éfFFIzr qui d

nodul e 250 iﬂggﬂé “EE%E] ﬁéﬁ%? Liquid nozzle | 10 is preferably
nount ed on I T qui m)ég#n Wco . \Vall 28 of channel cap 20 has a
rear surface 24 oApeeanthigmeZ&Ohen\mm&asallsdeﬂmetbm liakiageidd0ace 26

whi ch borders 15 orifice 2 _Hﬁger surface 54 of cgé rrcal ody 52 forns
a passagewayTSReEaRAU gIvEeh] on} Wgﬁf ts first

end 49 of ch eWhPr? ch% cfifsed Or M Ng
orifice 42. %:gnne g%j:jlg& rhlgtr%g u es a anm??gr e;nggr tg%ﬁfﬁ(;cat ed at the
second end Sﬂosﬁormplthﬂﬁhrcbndibphnpbs:tﬁ:% Whiénevalve 290ds inthe opén pobitiong| body 52

are channel s 44, Channel S 44 are | %g%d co ni catron 20 W th chamber 53.
Channel s!%4 etferrwasasqnte Wf?pmemsm canduit 285, through valys i ces 45.

Pl ate 80 has rs @gggﬁqn nnul ar
channel 84. ar c‘k‘anneﬁ dﬁﬂrﬂs’&@oun ed&*ogﬁﬁ%gr' vvaj‘f ancPWou ‘er wal |

94 and is al lxgidﬂthdnordmmrmﬁthggd linkage 140andves liquid infodule28terowasd nbzxwl
channel 96 of plate 80 extends through standup 102 into the bottom portion
of annul ar ciuemply 15paswill be explaingd 1, greaterdetall pelowo| es 90 for receiving | egs

38 of channel capgR0 hg pu e
passageway forrred 39?(59?!5%6}3?& %%e%“‘?“}égn@* e‘%ﬁ%gg) grgré“F end 144
of |iqui gs dehdsembly 15Qicthdes it partsclivilid delmrybﬁ)tﬂadwrpritwe éhanhél bedg ur e

Liquid is outside nozzle assenbly 15 before it is atom zed. Preferably

li quid del i v&9,andshannel @p@%k!@nddemeynozlmlmm@r\dscdm 6byving 30

of plate. g0, i Sitbe e 434 el Gy Fchnt s 305 208 TS HPREDe rie il *°° O

atom zi ng age.rquxddrewaytxhwagmom@mm&n@:&&&mdwr&@im% channel 96

of plate 80. Atom zing agent then flows_ into annul ar channel 84 of plate 80

and cont i nuemorndesaibwith segardtonbigures: At firstendnldd ina tapes 826 thav sadsiaty agent

flows fr a f channel
body 50 Tht oladl AbzAeads exfﬁgﬁ*?h@réﬁgwﬁéré?Xﬁfs%e‘f&ﬁé‘&%%dﬁedﬁ}r Shi ar
channel 27 f Borvedd Aeh M&aﬁb&r&eﬂdtb@ Y 316) Detwoédn St an@r nul ar
channel 27 is bounded on one side b rear sur ace 24 and ta ered surface 26

of vall 28. sesand andscHAnhbs obliquicdelierychwazle ] 10 Eoryand ﬂmsed clydest ace 66
and 11191 ke AEPI OG0 oAk FAPOHRLAPER 5514 HE RS S04 RS
orifice 22. parwessfordard Sangk 127 andSecBnd® endPIF. ReéarBarsge)130%ncludes front
25  portion 132 and rear portion 134. Front portion 132 has a front face 136. Rear
portion 134 of the rear flange 130 has a larger diameter than forward flange 122
and front portion 132 of rear portion 134. Rear portion 134 has a front face 137
and a rear face 138 opposite front face 137.
Plate 80 has a front face 86 and a rear face 88 opposite front face 86. Plate
30 80 includes hole 82 therethrough, and an annular channel 84 around hole 82 that is
open to the front face 86 of plate 80. Hole 82 is located in the general center of
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- 50 relative to the longitudinal axis of liquid delivery nozzle 110.
.Preferably, channel 27 is at an angle of approximately 33- 46. More

. preferably wioewsér927 is at an angl e of approxi mat el y 33. AtROW/A$IBY22Jent
exits nozzle assenbly 15 through orifiQE Liquid flows fromliquid
nozzl e entrance 111 through liquid 15 ¢ annel 118 tQ liquid nozzle exit 112

or ef or o onBiBe s Ehpanrl S0 a8 o bt Yot S5 e vl B BRISBE o
L1 quid nozz'snsammas&eﬁp PO eRENSHY frol1Rd Gast 8 gﬁw&% 304 adnndl 982 N body

316 with a grip portion 304 at one d and a tab" portion 305 opposite grip
portion 304. e:ﬁnndsphmuglgtmmddbdfmdaﬂ lDZlandmtgﬂwdmhuwmon&fitht he 20 main

body 316. Openi ng cl s.a | release ortio 0.and.a snal |l er
| ocki ng port P@wmfgmat@l/e#ﬁg&hm@? ya'?’fa'& Jr’fﬂ’ Bhel ow
openi ng 398 d&yﬁ&% Lna%%ozldﬂeeanﬂwahaﬁmwndgfpmqwk 303 extend

out frommaln 316 and join together to formt ortion 306 opposite
the grip poriqoated:eﬁmdlsﬁmgamandmukrahmm slh'efu'xhbahevlu@humfmﬁt ar system

10 taken alo e 2s of F| 1 nvenj ent. for
descn' bi ng tﬁgle%hg ;]t %J’Et ié ﬁol ES%’S(# {M?' 'ﬁ‘\ﬁﬁﬁﬁeé val ve
253, liquid gggya,g,eﬁ@bja&rgo’zggwwrﬂt%% 9b| nkage 140; nozzle retainer 300
for the liquid delivery nozzle 110, and nozzl e assenbly 15. Nozzl e retainer

300 is inserted |ﬁhmcth!yéognclpdgpmyhnty1mf52dnmgamwﬂ9lm 366 on
Spring antn S3GoPRERT 5 L Spnisine AE eod 49, ExEnfre Romdr B o tp A SIAET S hen
nozzle . and a tapered surfacé 66 ending at front face 68. Locaféinthé genefalcenterof 2 9 ~UL

2002 CVO 99138619 PCTN898/ 12712 17 retainer 300 1s pushed inward, it
bi ases agai nﬁ'omsﬁam ﬁgxsduqmdamzlandﬁeeﬂ eAtnmmhgagmt prificascts B¢ icatedronhol e 82

ocki ﬁtgepﬁ‘r’f mé’“' a5 ot onarc b lnibf Biszised Epbodim %g&@%t 80
Fi 11, @?1814]50 ﬁmga 250 5
|Ing:1<rjg |IC]UI d no uI e va ve 53. The Tiqui %%F%a\%rd\?g“ 55&) npgﬂesses

spring hoesisi 6gv@ﬁ®arstncamge@ﬁﬂ)smptmwm&ncahhnﬁ)%hwmd eéadrSlng 263 i s
nount ed i nside.sprin 256 Pl ynger 5 .engages spring 263.
The gasket Zg'h éﬁ"ﬁﬂgﬁa °Bb°b§ﬁ°%§759\%'éﬁ“’§§c€ﬁ%§ mjgﬁ% qui d
del i very nozsb%aahmemﬁwts%dm g a%%%hf’ 5&30%&@%'& 4250, the

second end 115 engages wth to gasket er 255. Spring 263
bi ases t he | pgsificheddb receive legs 38|of chiandelxap 20) dnsgﬂnd?iﬂorifullyhnldwrst posi tion.

coepi ng 1§ qui o' colbamrbeth 2 BraieacviRdncainty ) hmdeean JGE S5 iesecond end
115 of | hgui dndigd bitef shrfaeé 37 SEXttRding from the front of body 34 is a wall 28. Wall 28
has a taper 29 leading down to a face 30 and forming orifice 22. Orifice 22 is
located in the general center of face 30. Extending rearward from cylindrical body
34 and spaced equidistant are a plurality of legs 38, each having a foot 40. In the
illustrated embodiment, channel cap 20 has three legs.
25 Nozzle assembly 15 may be assembled by first positioning channel body SO
) and plate 80 together so that snap fit holes 90 of plate 80 are between adjacent
flanges 60 of channel body 50. Next, channel cap 20 is placed over channel body
50 and plate 80 by positioning the legs 38 of channel cap 20 between adjacent
flanges 60 to allow feet 40 of channe] cap 20 to engage with snap fit holes 90 of
30  plate 80. After channel cap 20, channel body 50, and plate 80 are assembied as a




29
- Collar 210 is placed over liquid delivery nozzle 110 onto the |iqui dqrryéulzgﬂz

15 250 and Ijquid delivery nozzle 110. Liquid delivery nozzle |I 10 slides
~ through ori weoessk8f» of collar 210 until front face 137 of rearCHUSI8I1L312134
of liquid delivery nozzle 110 engages Ww_jf1 the inner surface of cone 218.
Rear collar 266 of cap 260 snap fits with inside |lip 215 of collar 210

| ocki ng both Iiquid nodul e 250 and, |1 qui eljvery nozzle 110 into,place.
20 ' The fol | oWitatheadigpid de mpPﬁlﬁl%WYgeg‘HL’éﬁPd%Oémwwmthui d
nmodul e 250, | | QU Iy Y, 110 and collar 210 into nodul ar system

i8R ol ¥VosHe 86.

10. First, al ner I'S pushed in by a user to center the |arger

rel ease portion 3ifjgeres 4 ilistries SASprefdred embddiinent of Sprédder 38m 190ckquid as
illustrated in Figure GA, cam sEr'eader 190 is rotated 90 into the second

posi tion by tmedulegss,coliar210) an erdinkage;lQad arns 164, 166 of trigger

| i nkage 140 apart o r | voaf |4 el I I qui d
delivery nrozzle 11 oé'ﬁ?%aér%&??l}' ?ﬂt'ﬁ%d@%%%bngﬁgﬂo o‘ﬁ'?%lzjsldd nodul e
258, | l'iquid ciﬁélhmraycamfezf 'h 262,%chp 2&&Chrﬂ&b§envoi28&ylh'lawé$' wﬁﬂmcbuﬁstl k e0262eld i qui dd
nodul e portion 260 o ousing 12 to engage wWth trigger linkage 140. Liqui
del i very nozzheillustrated smbedimente Frsarye Yﬁ!h“ﬁ%@?gsﬁ‘mz haganc hannel

body 50. 30 R : f : L) | I
engages wi th PR AL I dndbunl Uaage 278 SiidioBe tdribd auink? Y MO0, ©
112 to ext endngidebladdey aM0l Elastic sleéve D76 had @ insitie suffack3P78) wiich doniplétéip 212 - 18

face 30 of channel cap 20, Lip 230 of collar_ 210 s|ides ug ranp_ 173 and
engages wot h ‘suggundsathe gntside surface 274 af blagder 270, JElpstici sineng 276 iscprefebiyt h, as

illustrated i e ELQur . S o the
first positi o'{r%adoeyoft"t‘}#ugr%|M r{gb %‘sﬁﬂgﬁégﬁ%t%gﬁgtau%y%ti 813 I)t rigger
| i nkage 140 ttfe lifisits stofedimblagderi270a0 allow dighids ko exitthephadite 25Cindaminab! y of

| i quid nmodul e 250, liquid deljvery nozzle 110 and coDar 210. Finally, the
spri ng- bi asedlawzAfter mestaf the liquid frem bladdes 270, the presage t he

cen expalled
smal | er | ocki gy | | t r ce. 28 of: §0 flange 122 of
l'iquid deli ve?@hgég%‘hggl%%eﬂ%@q%’@nk y,tOW%' 3@9‘?‘@&?“@‘0%@3 gi s | ocked
i nto posi{s oneylindrichh6utkide hirfice 266 afds fiont fask 268 € (iifiKe!2621i€10RASE irl 1he
assenbly of |iquid nodule 250, liquid delivery nozzle 110, and collar 210
f rom syst em 1middie of face 268 and grreargoliar266 is lncated araunditheperipheryi of qutsided i n by
a user to center t rel ease portion 310 of opening 308 over hole 82 of
pl ate 80 therw ocking liquid delivery nozzle 110. Second, as

illustrated in Fi %Uiﬁbﬁ/bonmagrmﬂwleéa&diﬁd@baﬁ d $bduld 50t ihgudecond 15
position by turning its handle 200 to spread arns 164, | 66 of trigger

| i nkage | 40 athaAtmps™Syistemsavailshie fromdirbdiel/ Atrfiod, ilnp. iotateddn Somesset, NJ; gud d

del i | 10 | | 10. Fi | t.h nbl f liquid dul
gelvery 4077 Sud 0L o S10 oDl e SRR 1t o
modul e portion 260cefiar 2908 shewh3n bgﬂh@i%ﬂ'_egang?i iré 50 The SeiictioR W coltdrew of

nmodul ar system 10 taken along line 20 Igure 2. As expl ai ned above
with respect 210 iFtgengage withibeth liquid/medulei25Rand trigger linkagetl40¢hereliyout pi vot

157, atoni zing, a t vajve 290 is syt d tp the open . posjtion.allown

Bt o o1 g agUeARB; SRR ts KRB AR o tiagr BEEF 140: BoMyAIORE0 | o

noved forwar <14 Chdts : k4 : | qui d

de?/i very noz??‘g@iqsﬂiqgﬁgg%%ge f%@q*%?gﬁgnﬁgl?ﬁgp%a%@ 'gélgg?]édd gﬂh 115

(Z:g O]; et h'e2n51 ! r n pbjéﬁgﬂﬁyﬂrhgdgrnmmadé?ﬂ r sz a 1%?3354 _eﬂ%g. | onger
SSi- sSpri . Si u . 255, i

i nmgont act gwi RFP'{“ﬂég%%’é’Eg'&ng“se %ﬂ%%@ﬁqggméﬁn@%ﬁwmﬁnm 0 flgow

into liquid dgly : ' i !Sglgéj?f . gh
spring housi ngd“ 5%@8%@1"&'3%@%“5%?&g?é'?fg\eﬁﬁ%‘wﬁ §g I'n o8 %ﬁ%ﬁ%@g

ddi very nozzl kodyr212arGCone 218 hasoaredutside surface 224 and o frbhbface 226 shrrsundihgdel i very
nozzl e 110. 2.9 JUL 2002 ! 99138619 PCTNS98/ 12212 -19 Thi s -

configurati onodfige220; Jdp $30is logpted:around @ﬁ@“ﬁ&mrﬁ’écﬂgﬂﬁl@k@d}'%@ from
at O Si N03R0°jadaRE bl oRP18 for BAGHG A VI Blekrigghr BEage Y9, 2 | OV 11 Ui d to

fl ow
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- fromliquid nodul e 250 to nozzl e assenbly 15 while the atom zing aée(}\tJUL 2002
continues to flow Liquid channel 118 of liquid delivery nozzle 110

_ preferably rwoloysssso a surface finish of SPl #A 1 (Soaety of McTars9ss2212

I ndustry, Inc. Washington) DC.). It is pjgferred that liquid channel 118
have a snoot h, continuous pathway whereby the fluid flows in a | am nar

manner fromthe flui.d mpdule 25Q into the fluid delivery_nqQzzle 110) and
exits the nozzle a!ﬁ'&ﬁ%ﬁ‘?‘%ﬁsf *W‘?Wbﬂmﬁi@@ﬁ@d'ﬁ&‘ﬂéér%@ﬂ(age 140)
val ve assenbl g@az L L mag inclugtsy | ructure
t hat causes |I}ﬁQUI edrm %ﬁf@g%&mve ?éﬁ@ﬁl\'}e toa?%ﬁ @g{ndﬁdgzlﬁg’ery
nozzl e 110 whgipger 158)extersiGn 160, dnd aenssisd, 166! Trhgier body 142-hasen first end
acarator. The functions of this actuator include: 1 changi ng_val ve

assenbl y 289 14bendsecondsendci4§nppositefirstend 144, Bodpdda ntsysaes ¥ ¢ o

al | ow at on zi | ! i d conduit
285, whi ot | st FL s o8 BppdshF e St 66 bl 1 8 ks el SRERDT TOUT
l'i qui d nodul eambétcomisidel] Sappositefirsesite ¥52. | Exterisionl80vexteénds frdni secoadw f rom
the liquid nodul e 250.into_nozzle assenbly_ 15. Preferably, the atom zing
agent begins €of M6 Fniggenlifhisdomtedat foat giface )48, éﬂ’“ﬁﬁf"@%@*ﬂ%lq id

begins Lo 1 Oyeer Wickhel U3 ! G0 TERNG ohileF RitEide 140 S Jil¥hcildS7 P Def or &

the flow of atom zi'ng agent St ops. vantage 1I's prevent spraying
non- at om zed houpingol2. Airst fren 16¢inmiseoor] drm 166aixtend fronnfirst end M efpitgt t he
atom zi ng agegt wll draw renmaining liqujid out of the nozzle to prevent

dri ppi ng) 1¢ unPbedy 143 Eachagn g4, 166 as an nside surface 168 jand ap pptside surfyee 189%\w of

t he nozzle as : = , i hak i %HQPQ " i action
bet ween t he I|6 ul iéygﬁi °§g‘gﬁ°.e‘ |(%?%%%Q?§%§Pn&t e |étq]%'ddme?]£\‘fery
nozzl e exit laitface 17 hoppusite fionvsurfate 070 i Swppes 172 afedocated arobndtheori fice 22.
The annul ar flow of atonj,zi,png agent 352 forns gust o-coni cal stre 354.
The frusto- coﬁr@a}fe@wee&um&%g%l%ﬂw@rﬁgﬁmdg@ Srﬁapﬁgégevqnae@a@ 350 at
an angle ~ of . ' 1S b ~hat san angl e
of 30755 26, RECfol, sifin rklard B 8 SertPIEY 188 ing dsSerlf RidpE 174 el N0

of the ents r eldchtedvardunt ithdiftuinfdeeisceUf dkRledurfadd! 1G85 hicaX btk stvface VPR ed
bet ween 0.020 and 0.080 2 9 JUL 2002 'w0 99| 38519 PCTNS98| 17712 -ZO

i nches (0.5 - Egchramp)l178 ingludes edge bid andforvensd faze 135. Inthe illusttedassenbl y 15.

of “smai I part PpSdinelic eschifindos, | ol oh sBbBer 172 dnt BhE i P Mk "
m crons. Mor efrpmedrms 364,166 dieindRdnaléanllowers 382 € Eathi Sdih follbfer 182 haws .
Preferably liquid 350 s exits liquid delivery nozzle 110 in a_constant flow

rate and undefn ingide surface| 184 apd an PWM‘§¥I°QE_?#&MW%I% the poi nt

of i nping n t 1 ] § || i nor e
uni form pgﬂai %Pé:éé %lke{h i%ﬁ%uil on.1 Mg@g@% I gll}iatsiaon ﬁ‘#‘ggPé’at ed in
Fi gure |3 at olnméE64,i1¢6iof srigger finkage 146 are désighed’td eagagedwith thewollaoz100f si ze.
Addi tionally, the spray configuration has the benefit of to reducing

overspray, deMhicBdas alréady besrcattached tediquid medwle 234t does not contact or

atom i ng agent i npPIEASd SaCIST uaedith Ioteb bR B SR S RS i B4 ARE
outward. Li quisstond amh 166 hpartfor eéceivig el 2105F liqaid rheduld 250. ZSpstedder emAUI ar

system 10. For exanpl e I quids could be atom zed which are used in the

f old! ow nlg 25 ped2Qhaga q}@hé'lﬁ%b’é‘b’sl%i% surfage 494 btlm@aomgnbonamf;hognuct s,
oot | per api r ant 23 A BRERAd0T|ctpcd 80 OGP uodl 00 SERRre LSRR T4 £mnc s and

di si nf ect ant surfdce a4 has opposing fattd 98@nhd phimided partions 1982 t eners, and
pre-spoters), coatings, veterinarian and pet products) insecticides)

aut onot i ve product Figureend Figure 64 an¢partial tap views ofrmodsdansystem. 10xwithopart

f d ['iquyi tom zed b dul | QJ hesive. O h
D ef or rod 11 o elsfhecth bR Sty apl ol park 4 shibitg Som 190 ek 00
centi poi s@o Medpreatér dan PORPARIS Bhat armsTEd, 16636 2RIV collir DY0SRhieh ha?an 5, 000

cerni poi se under the right pressures and conditions. System 10 iIs

particul arly Wseadybeen snapifisto cap2f8ofiliguidanedulé:250: Figutt ésshows camnt ai ni ng
various type polyners, for exanple 25 styrene butadi ene, neoprene,
acrylate, polyvinrl chloride, polyvinyl acetate and ethyl ene vinyl acetate
polyners. System 10 is particularly well-suited for atom zing water-based
adhesives wth percentage of solids by weight within the range of 1

“T/ e70/ 0. Another preferred liquid includes water based pressure sensitive
adhesives conmercially available as 3M Scotch-Gi pT"' 4Z24-NF C ear
Pressure Sensitive so Adhesive, available from M nnesota M ning and

Manuf acturing Co., St. Paul, M, and Rohm and Haas ROBONDT' " 9631 Emul si on
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Ph| I adel ph| a PA Oher liquids particularly well-suited for system 10

i ncl udes watvep 99iass®d neoprene based adhesives) for exanpl e 3NtCTmsIsagaie’ '

" 30-NF Green Contact Adhesive, avail abl e j4om M nnesota M ning and

Manuf acturi ng Co.) St. Paul, M) and DuPont Neoprene Latex 115, avail able

TIrFlTsF rat es a?l"gdg"eg_pa'f‘l o %@Pﬁ‘%@%ﬁ%@‘&?@@@ﬁ%ﬂﬁhggéﬁ";aﬁﬂg’feéad of

uti | 2ing_an RtAgEh"GigBARSA sHEVA Lain g5iGadch 196 6 a iRnd'BSsidordmwhIER Eplft? 2 and

coupl er 370 to'provide-a nmeans for providing an atom zing agent
present i nven2ltendligsidmodile250 arenot Idcked inpasitioaf er ence to several to

gnbodl mantsftherleo The f%wﬁg‘gg det.ql.l ed ﬁafscrl tlone@@d exarrp s have
een given for c ?@G‘HH W‘Eﬁﬁ tions
3t that ranyam éﬁéﬁéﬁﬁmtﬁ% eﬁﬁgﬁﬁﬁgﬁ%ﬁ%cﬁﬁ’sﬁ% e,

departing from&ds&pmdaa:anﬂmehrwmm insidessurfabes Esiogfcant follbwessr esent
i nventi on shoul d not be l1s.|limted to_.the exagt detalls and structures

descn' bed her ¥32q)Inhe firshpogison, grms 164 466 lack collar 20 intorplacepetwerd | anguage of
th | -22 1.
A modutar syRORReRS] Pk i ﬂzﬁanéﬁé";ﬁ.ﬁ@g?hﬁg“*%%?% spefed it thedad =2

l'iquid nodul emeautese, rsgreaﬂaro'ard 190udadl beirbtated 90°5Mto\the secBid! poditién bgli ng n

cavity for StorfnQ Bald |iqu i ncl udi ng a reservoir opening for allow ng
said |iquld t@r@mﬁsmdl}%(gvﬁ showgyia Figuse 64 Thisrotatiop|causssaqundsdunder for ce

2gent: 0 p?iﬁ%%@éﬁ%ﬂﬁy %W&%f with fidE s Ty B i o ¥ 162 804 1

fluid comuni gpédd thh:ssmdlwswrhu@mnpwnwsare%r&dﬂpw EbleR i aid/
nozzl e incl ud| ng a liquid nozzle exit at a first end of Bald nozzle; and

i) ag at oni zhiqwid mgduie 250 areng lopgeriocked xremwmaappmlmmsﬁm 1ﬁFans f or
ont | gur ed sulheRiaaid Baflie 250, cblf A ohoR Habia HePid 002P A0 hs AR BRY Bt o

sai d |iquid n@zARH Buesf the iguid mddRleidrtibi 360 8f KbusingUi2d O&B%ﬂir 20 angt uat or,

changeabl e between a first closed pasition and a second open position, for

sel ectively l\lmwmgxosldp asam@m gutefmodular system 10; they snaycthesebereeplased
providing ato {.0 I n t cha~n
sel ectively awtﬁ &{Jﬁoodf'@ ‘H“M'E)‘Fr&gg Wg’?@éﬁdﬁq qui d
delivery nozzjfiquid, and hqmd delivery nozzle 110. Additionally, when spreader cam 140 is in
the second position, abutment 186 engages with retaining wall 318 located inside
20 the nozzle portion 366 of housing 12. When locking surface 188 of abutment 186

engages with retaining wall 318, trigger linkgage 140 may not pivot forward toward

the nozzle. When a user is putting in a new liquid module 250, with liquid delivery
nozzle 110 mounted on the cap 258 of liquid module 250, into modular system 10,
this locking configuration ensures that the user does accidentally release liquid by
25  depressing the liquid delivery nozzle 110 into liquid module 250 and that atomizing
) agent is not accidentally released by depressing valve stem 291 with extension 160
of trigger linkage 140.
Figure 7 is a view of the liquid module of Figure 4, showing bladder 270
deflated after the liquid has be expanded. Bladder 270 has been compressed by
30 elastic sleeve 276. After all the liquid has been expanded, liquid module 250 can be
replaced with a new liquid module 250.
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“e) wherein said liquid nodule and said |iquid delivery nozzle ereZaQtJyé‘hethﬂz

to one anather and renovable fromsaid systemas a unit. 2, The system of
claimi1, wheweoio8a®d neans for providing an atom zi ng agent RGI/8§98/12212

" atoni zing agent nodule. 3. The systemof_jdairn 2, wherein said system

further conprises a housing, and wherein said_nozzle assenbly, said

tor, id i . d 2 JUL 20 - 23 dul Ld .at om.zi t
o o o fifie 8 o Shef R BT tE a3 3 il Bl 00, 205"
to 3, wherein @fdly hbA K oThsbied tiiedéih h EiquidaliveSainzale 120 exiefids thrsighwhar oi n

said reservoir body Is housed in said canister. 5. The system of any one of
clainms 1 to 4 orificed2oficmane body 50 biquidmmiglecxitdl2 of liquid deliverenozzler1 19t or i ng

said liquid, wherein, said bl gdder ingludes.an,inside surtacg.def.ini sai d
cavity and an %IoFardin theg %ﬁ@ﬂﬁ@r@r ﬁ-“%!ﬂfi?m ‘ﬁ‘ﬁ?&&ﬁé’“'ﬂr"?ﬁﬂg

I ncl udes aR el gst pﬁﬁ‘p g%h' Qboﬂ?i ' hdr o]
pressuri ze@saiegﬁlllh%w . %Ec_?_ﬁg&‘ ystgm 0 sglag?l?n?g,gg\ﬁzerei n s ?gqg?gst I C
menber is a slaanular atificp 32 ehicinis soncentricawithcorifice 42T Agomizing-ageof isclispemsed or

claims 5 or 6 as far.as depending on claim4, wherein said reservoir body
i ncl udes a bl é@&@@?'&g""sﬁori ng said |iquid wherein said bladder includes an

inside surface deRFihQe §& flcrosd/debionl Vied bftiakAl f@embly 13GRowh M Fighy £ n sai d
| i quid nodul e further iIncludes pressurized gas in sard cani ster outside

sai d reservoi rtakepalongdine 9-% FFigure S5 convenient for desgribing tie: iniéresudfaess@fh of cl ai m
3 or any one of clai 6 to 7.a r .as dependen n clai ertin said
at oni 21 g e aharnsiapers; it 633y sfypile S0 iobt adiversingde a0 ST The
system of any ¢ thé lIRswHioh, ki '@deﬂ%ﬁyﬁdﬁlesﬁbqf ‘i‘“c?ﬁ’?“ d&gﬂ%&mmgiiﬁgher

conprises a valve for selectively allow ng said o exit s
cavi ty t hr ougmasinie250e Foweyer, itop enderstoodithat bauid saizle 1 1Qjisipdefamblyver y nozzl e

el udes R SCCandu S RARBSbA: 5h Py and S B iR RS 5
2002 surface 24 opposite face 30. Wall 28 also has a tapered surface 26 which borders
15 orifice 22. Inner surface 54 of cylindrical body 52 forms a passageway extending
through channel body 50. This passageway exits first end 49 of channel body 50 in
the general center of front face 68 forming orifice 42. Channel body 50 includes an
annular chamber 53 located at the second end 51 of cylindrical body 52. Extending
along cylindrical body 52 are channels 44. Channels 44 are in fluid communication
20  with chamber 53. Channels 44 exit at the first end 49 of cylindrical body 52 at
orifices 45. Plate 80 has hole 82 located in the general center surrounded by
annular channel 84. Annular channel 84 is bounded by inner wall 92 and outer wall
94 and is aligned to be in fluid communication with chamber 53. Feed channel 96
of plate 80 extends through standup 102 into the bottom portion of annular channel
25  84. Plate 80 has snap fit holes 90 for receiving legs 38 of channel cap 20. Liquid
) delivery nozzle 110 extends through the passageway formed by the inner surface 54
of channel body 50. First end 144 of liquid delivery nozzle 110 extends just beyond
orifice 42 to ensure liquid is outside nozzle assembly 15 before it is atomized.
Preferably liquid delivery nozzle 110 extends 0.2 - 1.0 inches (5-25 mm) beyond
30  orifice 42. Front face 124 of forward flange 122 engages with rear face 88 of plate
80.
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-24 said actuator displaces said liquid nodule relative to Bald Ilquld
deI|very nozzl e so as to cause said nozzle to open said valve. 10. The
. system of awoemmser¥ clains 1 to 9, wherein changing said actrcavussfizoen
closed to open inttlatly allows said abQjg.zf nQ agent to flow from said
means for providing an atom ZI ng agent to said atom zi ng agent channel and

subsequently allo ai d, l| rom a| d,l.i duI t.,0 said
liquid delivery n@mﬂémm ':“ERHGE' g@ﬂ?"’f&ﬂ ng. 11.
The system of pame Wzl

channel is atc an éggﬁgﬁ%féat |€§ to ?ﬁ%&'ongl toeﬁl nal aX| S sal éﬂ?l qutd
del i very nozz80tandfcohtitues énto afnia chamber 58 of shminelrbodf Seny\tommng‘agehal m 1 to

éfl a\rll\ce(r)ﬁleno?a‘{i’%aﬁq“;ém zi_ng ag%%&%éqséssp? conpreﬁsed as. }g T e system
AN AL Nomiding et é&iﬁh@izhﬁﬁm 42/ 2nd\éméers :ﬁi anndia chitinel 27 foRned\ - A

( 1ygquW/5 2
zuoj d_VYT] cPalljeewéenzht cla]mdl}ﬂodg]SOaha channeldap 20c Adinolal charinel:d7ca bbusdedal] ca] ca

B R o o K Ly A s A R
(C::?] cg% ;ﬂ ;3%&&%& uol c] ﬂﬁmﬁf%%ﬁ?ﬁmgﬁcaﬁ c;@]é caU] cau

] caU] ca body 50. Channels 44 of channel body 50 are in fluid communication with annular

U] c*aU ca] ca] caU] cal] ca] cal] ca] cal] ca] ca ca] cal] cal] ca] cal] cab&&&&M P' ] "' (
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6! 109Z& ()-"' (Isdusing @56 Fpghg 263,(sldrgiet 2535, ahd gasket 254. Spnng 263 is mounted
inside spring housing 256. Plunger 255 engages with the spring 263. The gasket
254 is mounted inside cap 258. When second end 115 of liquid delivery nozzle 110
is mounted in orifice 262 of liquid module 250, the second end 115 engages with
10  gasket 254 and plunger 255. Spring 263 biases the liquid delivery nozzle 110 and
plunger 255 in a first position. In this first position, plunger 253 is in contact with
gasket 254 thereby keeping liquid contained in bladder 270. Spring 263 engages
with second end 115 of liquid delivery nozzle 110.
Collar 210 is placed over liquid delivery nozzle 110 onto the liquid module
15 250 and liquid delivery nozzle 110. Liquid delivery nozzle 110 slides through
orifice 220 of collar 210 until front face 137 of rear portion 134 of liquid delivery
nozzie 110 engages with the inner surface of cone 218. Rear collar 266 of cap 260
snap fits with inside lip 215 of collar 210 locking both liquid module 250 and liquid
delivery nozzle 110 into place.
20 The following steps illustrate how to insert the assembly of liquid module
250, liquid delivery nozzle 110 and collar 210 into modular system 10. First, nozzle
retainer 300 is pushed in by a user to center the larger release portion 310 of
opening 308 over hole 82 of plate 80. Second, as illustrated in Figure 6A, cam
spreader 190 is rotated 90° into the second position by turning its handie 200 to
25  spread arms 164, 166 of trigger linkage 140 apart to receive the assembly of liquid
) module 250, liquid delivery nozzle 110 and collar 210. Third, the assembly of liquid
module 250, liquid delivery nozzle 110 and collar 210 is inserted into the liquid
module portion 260 of housing 12 to engage with trigger linkage 140. Liquid
delivery nozzle is in sliding engagement with inner surface 54 of channel body 50.
30 Front face 124 of forward flange 122 of liquid delivery nozzle engages with rear
face 88 of plate 80 thereby allowing liquid nozzle exit 112 to extend just beyond



© 10997& ()- 1090T& ()-109F& ()- @O%T& ()-Ct**+ ++ dEL@ 1! 1 109& ()- 10%A&

29 JUL ggﬂZ

10997& ()-y109%& ()- 10%& ()- ,10%& ()-,,,V,,j---aBb@I1!*nlo%d& ()- S)
1090& () - Wi bskidgdior & () - $109& ()-" 109& ()- ! PCT/US98/12212
1099& ()--+. .M 11/1/avK@!| 10T 10T 10T6Y, 1094& ()-4109%& () -

1Y10967&' () -! @. L! 10%& () -, MmO & ()-///‘5‘12,_3zX6VK@! LM 109 () -!;

L" 10908 ()-! D*L" 109%(Y& ()-! @L" 10%& ()-!L"10%y& ()- @®LO%E ()- , 3$4nb5
78882zX9. @ face 30 of channel cap 20.” Lip 230 of collar 210 slides up ramp 173 and engages

a85299: 5. | K Th e ohtpb 54 18 B gy HER b, Ehfinh b udstateld O )2
8 L0 el 20 B0t oty e
=] ==dEK@ 10rzndie200)to resurncayms;164,- 166 1af ssigaer finkigekd(tp their normal position
10%re: () _s@ Otoc/ﬂg:k(&f :;licl:g e ngEmK@y of liquid module 250, liquid delivery nozzle 110 and
collar 210. Finally, the spring-biased nozzle retainer 300 is released by the user to
engage the smaller locking portion 314 with the rear face 128 of forward flange 122
of liquid delivery nozzle. Consequently, liquid delivery nozzie 110 is locked into
position.
10 The following steps illustrate how to release the assembly of liquid module
250, liquid delivery nozzle 110, and collar 210 from system 10. First, the spring-
biased nozzle retainer 300 is pushed in by a user to center the release portion 310 of
opening 308 over hole 82 of plate 80 thereby unlocking liquid delivery nozzie 110.
Second, as illustrated in Figure 6A, cam spreader 190 is rotated 90° into the second
15  position by turning its handle 200 to spread arms 164, 166 of trigger linkage 140
apart to release the assembly of liquid module 250, liquid delivery nozzle 110 and
collar 210. Finally, the assembly of liquid module 250, liquid delivery nozzle 110
and collar 210 is pulled out of the liquid module portion 260 of housing 12.
Figure 12 is a cross-sectional view of modular system 10 taken along line
20 12-12 of Figure 2. As explained above with respect to Figure 2, when trigger
linkage 140 is rotated about pivot 157, atomizing agent valve 290 is switched to the
open position allowing atomizing agent to flow into second conduit 288 and liquid
module 250 is moved forward toward liquid nozzle 15. In a second position, the
liquid delivery nozzle 110 is depressed into liquid module 250 and second end 115
25  of the liquid delivery nozzle 110 depresses plunger 255 thereby compressing spring
) 263. By depressing plunger 255, gasket 254 is no longer in contact with the upper
edge of plunger 255, thus allowing fluid to flow into liquid delivery nozzle 110.
Fluid flows from biladder 270, through spring housing 256, over the edge of plunger
255 and into the liquid delivery nozzle entrance 111 located at second end 115 of
30  liquid delivery nozzle 110.
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F@10% ()5 9s10%& | jquid Rl EBHIaGMd ddiVeryozzle 110 preferably includes a
surface finish of SPI #A1 (Society of Plastics Industry, Inc. Washington, DC.). Itis
preferred that liquid channel 118 have a smooth, continuous pathway whereby the
fluid flows in a laminar manner from the fluid module 250 into the fluid delivery
nozzle 110, and exits the nozzle assembly 15 in laminar manner.

10 Trigger linkage 140, valve assembly 289, liquid module valve 253, along
with all the structure that causes liquid module 250 to move relative to the liquid
delivery nozzle 110 when trigger 158 is depressed, collectively serve as an actuator.
The functions of this actuator include: 1) changing valve assembly 289 from a first
closed position to a second open position to allow atomizing agent to flow from

15 first conduit 285 into second conduit 288, which is in fluid communication with
nozzie assembly 15 and 2) moving liquid module 250 toward nozzle assembly-15 to
allow liquid to flow from the liquid module 250 into nozzle assembly 15.

Preferably, the atomizing agent begins to flow through the nozzle assembly 15
before the liquid begins to flow. When the trigger is released, liquid flow stops

20  before the flow of atomizing agent stops. One advantage is to prevent spraying
non-atomized liquid. Another advantage is that the vacuum caused by the
atomizing agent will draw remaining liquid out of the nozzle to prevent dripping,
run-on, or clogging.

Figure 13 is a partial perspective view of the nozzle assembly of Figure 8,

25 illustrating the atomizing interaction between the liquid and agent. Liquid 350 exits
from the liquid delivery nozzle exit 112 in laminar flow. Atomizing agent 352 exits
from orifice 22. The annular flow of atomizing agent 352 forms a frusto-conical
stream 354. The frusto-conical stream 354 of atomizing agent 352 impinges liquid
350 at an angle B of 25-50° relative to the spray axis. Preferably, B is an angie of

30  33-46°. More preferably, B is an angle of 33°. Preferably, atomization of the entire
flow of liquid takes place at intersection 356 located between 0.020 and 0.080
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10  reducing overspray, defined as all the atomized liquid that does not contact or

impinge with the intended target. This reduction in overspray is because atomizing
agent impinges inward on the laminar stream of liquid and not outward.

Liquids useful in several industries can be atomized by modular system 10.
For example, liquids could be atomized which are used in the following: personal

15  products (e.g., shave lathers, hair care products, medicinals and pharmaceuticals,
colognes, perfumes, deodorants, antiperspirants, and others), household products
(e.g., room deodorants and disinfectants, cleaners, waxes and polishes, fabric
softeners, and pre-spoters), coatings, veterinarian and pet products, insecticides,
automotive products, industrial products, oils, and polymers.

20 One preferred liquid to be atomized by modular system 10 is adhesive.
Other preferred liquids include those with a viscosity of less than 5000 centipoise
measured by a Brookfield™ RVT Viscometer or greater than 5,000 centipoise
under the right pressures and conditions. System 10 is particularly well suited for
atomizing water-based adhesives containing various type polymers, for example

25  styrene butadiene, neoprene, acrylate, polyvinyl chloride, polyvinyl acetate and

" ethylene vinyl acetate polymers. System 10 is particularly well-suited for atomizing
water-based adhesives with percentage of solids by weight within the range of 17%-
70%. Another preferred liquid includes water-based pressure sensitive adhesives
commercially available as 3M Scotch-Grip™ 4224-NF Clear Pressure Sensitive

30  Adhesive, available from Minnesota Mining and Manufacturing Co., St. Paul, MN,
and Rohm and Haas ROBOND™ 9631 Emulsion available from Rohm and Haas,
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Figure 14 illustrates an alternative embodiment of the present invention.
Instead of utilizing an atomizing agent module 280, a user may use a gas hose 372
and coupler 370 to provide a means for providing an atomizing agent.
The present invention has now been described with reference to several
10  embodiments thereof. The foregoing detailed description and examples have been
given for clarity of understanding only. No unnecessary limitations are to be
understood therefrom. It will be apparent to those skilled in the art that many
changes can be made in the embodiments described without departing from the
scope of the invention. Thus, the scope of the present invention should not be
15  limited to the exact details and structures described herein, but rather by the
structures described by the language of the claims, and the equivalents of those
structures.
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i) aliquid,

il) a reservoir body inciuding a cavity for storing sald liquid,
including a reservoir opening for allowing said liquid to exit said
cavity, wherein sald reservolr body is under force so as to
pressurize sald liquid;

b) a means for providing an atomizing agent;
c) a nozzle assembly comprising:

[) aliquid delivery nozzle in fluld communication with said
reservoir opening, said liquid delivery nozzle including a liquid
nozzie exit at a first end of said nozzle; and

ii) an atomizing agent channe! in fiuid communication with said
means for providing an atomizing agent, wherein said
atomizing agent channel Is configured such that said atomizing
agent Impinges sald liquid extemal of said liquld nozzle exit so
as to atomize sald liquid; and

d) an actuator, changeable between a first closed position and a
second open position, for selectively aliowing said atomizing agent
to flow from sald means for providing atomizing agent to said
atomizing agent channel and for selectively allowing said liquid to
flow from sald cavity to sald liquid delivery nozzie;

e) wherein said liquid module and said liquid delivery nozzle are
attached to one another and removable from said system as a unit.

2. The system of ciaim 1, wherein said means for providing an atomizing
agent Is an atomizing agent module.

3. The system of claim 2, wherein sald system further comprises a
housing, and wherein said nozzle assembly, sald actuator, sald liquid
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further comprises a canister, and wherein said reservoir body is housed
in sald canister.

5. The system of any one of claims 1 to 4, wherein said reservoir body
comprises a bladder for storing said liguid, wherein said bladder
includes an inside surface defining said cavity and an outside surface,
and whersin said liquid moduie further Includes an elastic member
contacting said outside surface so as to pressurize sald liquid.

6. The system of claim S, wherein sald elastic member is a sleeve
disposed on said bladder.

7. The system of claim 4 or claims 5 or 6 as far as depending on claim 4,
wherein said reservoir body inciudes a bladder for storing said liquid
wherein said bladder includes an Inside surface defining said cavity and
an outside surface, and wherein said liquld module further includes
pressurized gas in said canister outside sald reservoir body so as to
pressurize said liquid.

B. The systam of claim 3 or any one of claims 6 to 7 as far as dependent
on cialm 3, wherein said atomizing agent module is releasably attached
to said housing.

9. The system of any one of claims 1 to 8, wherein said liquid module
further comprises a valve for selectively sllowing sald liquid to exit sald
cavity through said reservolr opening, wherein said liquid delivery
nozzle includes a second end opposite said exit, wherein sald second
end is operatively connected to said liquid module valve, and wherein



10 ()- @ 109 ()-1{ s$10%" & ()-3  10%& ()-y 10% ()-I>?2@nxnbcd J JUL 2002
10! & 109 ()- 10 10 10Y7f109%& ()- |5@0%& ()-210%& ()-Y1l 109%& () - NU;

~ NaBnmbC 10!'! 3109%&' ()-310%& ()-Y 109%& (2) -1y

109&' ()-z109%& ()-10%& ()- N NaBnbC 10! fr 100 ()-9%: 10%&' ()-z! (1 & 109%& ()-z
109&' ()-112109%& ()-Y10%&' ()- N MUEnmbC

10! 13" 109 ()- @s109%& ()-,/109%& ()--MLOY& ()-,109%& ()- (' 109%& () - %I m{bC
10! 1 L10%r& () - 10%& () -&10%r& ()- 10 10 108yl10%& ()-610%& ()-q&paBbC 10!! 3"
10%r& () - 910%%8id actudsoriditipticés s@tQiguid (Moduiaalitive-to sald Hguld detRkdpy10! ! 3"
10%r&' () - 910%r& % & éLO%r&' (;"glo(yﬂg gs 10940nl" $@0%r& ()- Normal "
"Headi ng 13] c'MCZHERR %ﬁ 3 §piSE S3id NAZR peen Spd-YAING 43]c" " Heading 53] c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Par agr aph Font 908, 5=ENX3b: kt T~K @¥6& 28>0EOYHn{: /! +7C | $& C*, -/, 38S:;

=? @\BYDEHTIROQThr system mfanyvenRateipins JUta\Bcwheesin bangingseid iagtaator i er

New'h Root En | " HPOR () * £ - /| 789:.:

<=>? @B%F@Hﬁ%@%@ﬂﬁ%{@ﬁﬂwgﬂ# ﬂﬁﬁﬁﬁg‘%ﬁﬁg £6.70% TP -
sald means for providing an atomizing agent to sald atomizing agent
channel and subsequently allows said liquid to flow from said liquid
maodule to said liquid delivery nozzle, while said atomizing agent is still

flowing.

11, The system of any one of claims 1 to 10, wherein said atomizing agent
channel is at an angle relative to the longitudinal axis of said liquid
delivery nozzle of between 25-50°,

12. The system of any one of claims 1 to 11, wherein said atomizing sgent
comprises a comprassed gas.

13. The system of any one of claims 1 to 12, wherein the liquid comprises
an adhesive,



