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ATOM ZER TECHI CAL FI ELD

The present invention relates generally to the field of fluid atom zation,
and ?Cﬁ{"ﬁi‘&rt icularly to an inproved fluid atom zipggamsesdsgr f oOr use
I n nanually punp di spensers which is capable of generating
a fine liquid spray. BACKGROUND OF THE

| NVENTI ON Fluid atom zing nozzles are widely used in
applications for dispensing of REW gRyoi ene, heal th,

and beauty care products (e.qg. Hrl1a|r spray I spensers, “aerosol

deodorant spray di spensers, nasal spray dispensers and the |ike).
More specifically, devices incorporating fluid atom zing nozzles for

di spensi ng consuner products HRY; of either the
manual | y-actuated punp type or the w pe. Mnual | y-actuat ed

ty
punp di spensers typi calbeyprésent|inceation pammmwmthe field of \fluidratemizationaand nent
whj ch converts f%s:ephmeum wma.plmaﬂﬁiaa%mﬁ HG2! f5%us? i MidRually-actuated
| ever or depressin afln er tto lH& F‘ ﬁﬁess%for atomzmgthe
liquid pr ﬁﬁ eltﬂ"' I's generally

directed into an atom zing nozzle having a swirl chanber where the
rotating fluid forms a thin conBAEKG ENTIORT eaks into

| aTents 1S S e, 8 50489 el bt 45, B han
typi cal | y i ncor povasious @mmgm health, and beauty care products (e.g., hair spray
dispensers, aerosol deodorant spray dispensers, nasal spray dispensers and the like).
More specifically, devices incorporating fluid atomizing nozzles for dispensing
consumer products are generally of either the manually-actuated pump type or the
aerosol type. Manualiy-actuated pump dispensers typically include a piston and
cylinder arrangement which converts force input by the user (e.g., squeezing a pump
lever or depressing a finger button) into fluid pressure for atomizing the liquid
product to be dispensed. The liquid product is generally directed into an atomizing
nozzle having a swirl chamber where the rotating fluid forms a thin conical sheet
which breaks into ligaments and discrete particles or drops upon exiting to the
ambient environment.

Aerosol dispensers, on the other hand, typically incorporate a pressurized gas
{e.g., generally a form of propane, isobutane or the like) which is soluble with the
liquid product to aid in atomization. When the liquid product is discharged from the
dispenser, much in the same manner as with a manually actuated dispenser, the gas
“flashes off” (i.e., separates out of the liquid and returns to its gaseous state), thereby
assisting the atomization process by causing some of the liquid to break apart into
ligaments and discrete particles or drops. Thus, the liquid in an aerosol type
dispenser is atomized by both the phase change of the pressurized gas as well as by
the swirling motion of the liquid as it exits the swirl chamber. It has been found,
however, that aerasol propellants are often not preferred such as for reasons of
environmental concerns for example. Nozzles designed for operation with an aerosol
dispenser, however, will generally not produce the same spray characteristics when

adapted for use in a manually-actuated pump dispenser.
. The spray characteristics of an atomizing nozzle (e.g., drop size, spray angle,
spray penetration and patternation) can be important for achieving consumer
satisfaction with a dispensed product. For example, in hair spray applications, it can
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thinner film The spray characteristics of an atomizing nozzle are generally a function of
the viscosity of the liquid to be dispensed, the pressure of the liquid, and the
geometry of the atomizing nozzle (e.g., orifice diameter, swirl chamber diameter,
vane cross sectional areas and the like). The prior art in the fluid atomizing industry
discloses a variety of fluid atomizing nozzles for use in manually-actuated pump
dispensers or, in aerosol dispensers, in which these parameters have been combined
to achieve specific spray characteristics. For example, commercially available
atomizing nozzles may be adapted for use in manually-actuated pump dispensers of
consumer products. The commercial atomizing nozzles of which the applicant is
aware are generally comprised of a plurality of generally radial vanes which exit into
a swirl chamber being generally concentric with a discharge orifice. These known
atomizing nozzles typically have a swirl chamber diameter in a range of between
about 0.75 mm and about 1.5 mm, an individual vane exit area in a range of between
about 0.045 mm and about 0.20 mm, and a discharge orifice diameter in a range of
between about 0.25 mm and about 0.50 mm. It has, however, been observed by the
applicant that in order for these atomizing nozzles to form a spray having the desired
40 micron particle size, fluid inlet pressures greater than or equal to 200 psig are
required.

In the patent area, U.S. Patent No. 4,979,678 to Ruscitti et al. discloses an
atomizing nozzle having a series of spiral turbulence channels which exit into a
turbulence chamber that is coaxial with the nozzle exit orifice. U.S. Patent No.
5,269,495 to Dobbeling similarly illustrates a high pressure atomizer having a liquid
feed annulus, a plurality of straight radial supply ducts, and a turbulence chamber
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Pat ent No. vane§ Mﬂ%&oh&ﬂgtﬂhmgeﬁdlmdmrm d dischadge atifice havinggin
pressure atom ze, dnﬁ‘%t liquid feed annulus, a plurality of
suppl g

straight radial &ral?ty o?vanes arteunrl gu'ld%g&?nu?ng&%?l with the swirl chamber and
have a generally decreasing individual vane cross sectional area toward the swirl
chamber. The swirl chamber is similarly in fluid communication with the discharge
orifice for releasing an atomized liquid product to the ambient environment. The
plurality of vanes preferably have a cumulative vane exit area being in a range of
between about 0.18 mm2 and about 0.36 mm? in combination with & swirl chamber
diameter of between about 1.3 mm and about 2.0 mm. It is more preferred, however,
that the plurality of vanes consists of three vanes with each vane having an individual
vane exit area being in a range of between about 0.06 mmZ and about 0.12 mm2, and
with the discharge orifice having an orifice diameter being about 0.35 mm.

While the spwﬁcatnon conclndes thh claxms pamculaﬂy pointing out and
distinctly claiming the present invention, it is believed the same will be better
understood from the following description taken in conjunction with the
accompanying drawings in which:
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Referenoe w:ll now be made in detaxl to the present prefeﬁed embodnmnts of
the invention, an example of which is illustrated in the accompanying drawings
wherein like numerals indicate the same elements throughout the views. FIG. 1is an
enlarged cross sectional view of an atomizing nozzle 15 made in accordance with the
present invention for use in a2 manually-actuated pump type liquid product dispenser.
Atomizing nozzle 15 comprises a nozzle body 20 and a nozzle insert 21. As best
illustrated in FIGS. 1 and 2, nozzle body 20 can preferably be provided with a
generally cylindrically shaped interior and may have various external configurations
or structures which may aid the user in operation of the dispenser (e.g., raised
gripping surfaces, depressions for finger placement and the like). Nozzle body 20 is
further illustrated as including nozzle feed passage 22 disposed therein for receiving
feed tube 23, such as by a frictional interference fit between passage 22 and feed tube
outer surface 24. The frictional connection, more commonly known as a press fit,
between feed tube outer surface 24 and nozzle feed passage 22 can preferably be
snug but removable to facilitate cleaning or rinsing of debris which may otherwise
build up and clog the atomizing nozzle.

Preferably, the corresponding surfaces of nozzle feed passage 22 and feed
tube outer surface 24 are provided of appropriate size and material to effectively
create a seal therebetween so that there will be generally no liquid flow between the
surfaces when the dispenser is in operation. Although it is preferred that nozzle feed
tube 23 be retained by simple frictional interaction with nozzle feed passage 22, it
will be understood by one skilled in the art that feed tube 23 may be connected to
nozzle feed passage 22 by alternate means such as adhesive connections, welding,



have a generally decreasing |nd|V|duaI vane cross sectional area toward the

Ht+—ctramber—TS bllllldrly in flord
comuni cation with the di schar ge orifice for rel easing an atom zed
liquid product to the anbient environnment. The plurality of vanes
preferably H?tygm}g&urml ative vane exit area being in a rangeroéesricsz7
bet ween abo nmmerr] and about 0.36 mmR2 in conbination with a swirl
chanber di anmeter of between about 1.3 nmand about 2.0 mm It is
nore preferred, however that the plsurality of vanes consists of

three vanes with ea .vane Vi n n i d|v du exit area
being in a range 8 ﬁé%'ﬁ“’g‘ﬁ'&fg“%“ h%@"%’&ﬂmﬁ °I¥h nﬁﬁePF y integrpl
with the dischar gemﬁmremthmmamwnfuce di amet er bei ng about 0.35 nm
BRI EF DESCRI PTI ON OF 'ﬁégdmé\%'ﬁis provide fluid communicafibh luﬁ‘thtMﬂmEGt?Jld Stdfage "

oo uaes WL oL iR loh sl Ay AT T '”Ct%’
under st ood from t fiem fthe doptainaytoctemiring nozzle ksamm%mnm formipattiof

acconpanyi ng dr avg {give étém bt Lébinventional pistofiland élindeSdrangement or other dispensin
PCT/ US96/ 16427 P oy 5
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of FIG 1: rface 28 adjacent its distal end, and insert post surface 30.
Emi surface 28is generally circular shaped when viewed from the direction indicated
by the arrow in FIG. 2. Insert post 26 can be a separate structure which may be
attached to nozzle body 20 by a mechanical means (e.g., threaded, press fit or the
like), but will preferably be integrally formed with nozzle body 20 for simplicity of
manufacture (such as by injection molding). Supply chamber 32 generally forms an
annulus which is bounded by post surface 30 and inside wall 34. Preferably, supply
chamber 32 is adjacent to and in fluid communication with feed tube 23 to initially
receive fluid from the storage container.

As best seen in FIGS. 3 and 4, nozzle insert 21 is preferably generally
cup-shaped, having a cavity 38 with a cavity surface 39 and an end face 40. Located
adjacent to end face 40 and generally concentric with the centerline of 38 is swirl
chamber 42, illustrated with a chamber diameter CD. Swirl chamber 42 preferably
has a generally conical shape for flow efficiency (i.e, minimal pressure drop),
although other common conformations such as bore shapes may also be suitable.

A discharge orifice 44 having a predetermined orifice diameter (OD) is
preferably located adjacent to and generally concentric with swirl chamber 42.
Discharge orifice 44 thereby provides fluid communication between swirl chamber 42
and the ambient environment. As best illustrated in FIG. 3, a plurality of grooves 46
are preferably disposed on end face 40 extending generally radially inward from
cavity surface 39 to conical swirt chamber 42. In a preferred embodiment, each
groove 46 connects generally tangentially with swirl chamber 42 and nozzle insert 36
has at least two spaced grooves 46. In the embodiment shown, nozzle insert 36 has
three grooves 46 disposed generally radially and equidistant about swirl chamber 42,
as best illustrated in FIG. 3.

The inside wall 34 of supply chamber 32 is preferably sized to receive and
frictionally retain nozzle insert 21. Alternatively, nozzle insert 21 may include a ring



FIG 4 is an enlarged cross sectional view of the nozzle insert in FIG 3,
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Thus, the individual vane exit area EA of each vane exit 52 is the product of exit
width EW of that vane and height H, while the individual vane inlet area IA of each
vane inlet 54 is similarly the product of height H and the inlet width ITW. The
cumulative vane inlet area for an atomizing nozzle made in accordance with this
invention is, therefore, the summation of the individual vane inlet areas 1A while
similarly the cumulative vane exit area for an atomizing nozzle is the summation of
the individual vane exit areas EA.

Preferred vanes 48 will feature a continuously inwardly decreasing width so
that EW is generally less than IW while height H is generally constant over the length
of each vane 48, Because height H is preferably maintained generally constant over
the radial length of vane 48, the ratio of the vane exit area EA to vane inlet area JA is
generally equal to the ratio of the vane exit width EW to vane inlet width IW.
Consequently, both ratios preferably define the narrowing conformation of each vane
48 This narrowing conformation preferably provides a continuously accelerating
liquid flow within each vane 48 as the liquid traverses each vane 48 in a direction
from supply chamber 32 toward swirl chamber 42.
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centerline of 38 thatasghamber diameter CD and individu and cumulatwe vane exit areas increase,
the Sauter Mean Diameter (i.¢., a quotient representing the average particle size of a
spray) of a given spray generally decreases according to the following equation, and
as graphically illustrated in FIG. 5:
SMD =44.6-57.1 * (CD * EA)
where SMD = Sauter Mean Diameter in microns.
b = Chamber diameter for values generally
in & range of between about 0.5 mm and
about 1.5 mm.
EA = . Individual vane exit area for values

generally in the range of between about
0.02 mm2 and about 0,07 mm2,

Although FIG. S indicates a generally decreasing particle size as individual
vane exit area EA and/or chamber diameter CD increase, data generally indicates that
the Sauter Mean Diameter of a resulting spray was found to generally increase if the
individual vane exit area EA is about 0.12 mm? and chamber diameter CD is about

2.0 mm.
Based on the foregoing relationships, it is believed that preferred
. embodiments of the present invention will have a cumulative vane exit area @i.e., a
summation of the individual vane exit areas EA) in a range of between about 0.18
) mm?2 and about 0.36 mmZ and generally a chamber diameter CD in a range of

between about 1.3 mm and about 2.0 mm, and most preferably the chamber diameter
CD being in a range of between about 1.4 mm and about 1.5 mm. It has been found
by the applicant that these preferred embodiments will generally produce a spray
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havi ng a pr ¥R P¥1¥ded orifice dianeter (OD) is CEURWI$4A70cat ed
adj acent to and generally concentric with swirl chanber 42

Di scharge orifice 44 thereby provides fluid gonmunication between swrl
chanmber 42 and the anbi ent environment. As best illustrated in FI G

3, luralit f 40

coni cal swrl cha
connects general |y tanﬁezdebddy)zwmmwlz:lImdmwemsdeznﬁywaﬁis&uétéw&bﬁl 36

S has oY 58’8% ves“ég“ﬂ‘.%‘%% géﬁé?wﬂza.é?%aﬁﬁéa%“?;ﬁt |

about swirl chanb 9, However, ¢agh 4y mogt preférably composed of
The inside wall Bﬁolwthﬁupmlgnwmem mpcqmaﬁddmb,l atheughosthérprocesses wechand

frictionally ret aubmwem ﬁ%ﬁa@&mﬁb&ﬂm&msmmmmwn&hm

include a rin
PCT/ US96/ 16 42%J opetatxon o a preferred embodiment of the present inventjpn, liquid

or other |ocking Mﬁ@@ﬁmﬂ%ﬁmﬁoﬁmfﬂmm&@mmw or
simlar S 1, yoachit a&ﬁgah Kk | ovvn)
and di sposed about R eaeﬁammgwgggmgﬂ ot b{]gthlgﬁ?g&?aﬂ%

n
positively retai n@ﬁ“%dfﬂf‘?l rﬂ‘fz&@ ting feedfeb %é“ tsrs, BYRPlY P|‘P€‘b§£|r3?aces
of inside wall 34whemupqnsemﬂaurmseamwm 20uanid entess supply nnnutusl\/ﬁ@n

assenbl ed in contgpd fé&shhzéaq Uidhéncp: asse&flﬁéhl}‘ﬂﬂc?h lﬂ:ﬁﬁiu@ awisf&%&eeaﬁu

and ket g AN En il

when t he di spensePf P supply ambe
and supply annulus 50 cooperate to transport the liquid from the container to the
plurality of vanes 48, it should be understood that other supply structures (e.g.,
channels, chambers, reservoirs etc.) may be equally suitable singly or in combination
for this purpose. Preferably, the liquid is continuously accelerated by the decreasing
cross sectional area A of each vane 48 which directs the liquid radially inward toward
swirl chamber 42. The accelerated liquid preferably exits the vanes 48 generally
tangentially into swirl chamber 42, and the rotational energy imparted to the liquid by
each vane 48 and the tangential movement into swirl chamber 42 generally creates a
low pressure region adjacent the center of swirl chamber 42, This low pressure
region will tend to cause ambient air or gas to penetrate into the core of swirl
chamber 42. The liquid then exits swirl chamber 42 as a thin liquid film (surrounding
aforementioned air core) and is directed through discharge orifice 44 to the ambient
environment. Upon discharge, inherent instabilities in the liquid film cause the liquid
to break into ligaments and then discrete particles or droplets, thus forming a spray.

As best illustrated in FIG. 6, a preferred embodiment of the present invention

generates a spray of liquid particles or droplets having a mean particle size of about
40 microns at a fluid pressure of around 160 psig when used to dispense a fluid
having a viscosity of about 10 centipoise. For comparison only, the best known
commercially available nozzle of which the applicant is aware which may be adapted
for use in a manual-actuated pump dispenser generally produces a spray having a
mean particle size of about 40 microns at a pressure about 200 psig or more for a
fiquid of such viscosity. The approximate 40 psig pressure reduction in that example
to achieve generally a 40 micron mean particle size advantageously translates into a



operati on. When nozzl e insert 21 has been fully assenbl ed
~i-thR—-astte—wat—34-of- rozzte body—20 sucht hat end™surface 28 and
end face 40 are in contact (as best illustrated in FIG 1), a
plurality of generally rectangul ar vanes 48 and a supply annulus 50 are
defined. Syppbysaghulus 50 is preferably formed between cpetAssssmesdrace 39

and post surface 30, and extends along at |east a portion of the
| ength of cavity surface 39 such that supply annulus 50 is in fluid
comuni cation with both supply chanber 32 9 and one or nore

ti 48. Vi 8 bl y defined th
it apos ] on dpwEEigeS fpres sscrsa the necessary Ml iapdre. EGHausy dhe FRS06A. 10
of insert 21. Eomimualiyachidedmmptype dispériserycantaiiting My atothizing nozzie ensbiodyinhg H
whi ch, in turn, ﬂ@gﬁ?&iMﬁﬂ%ﬁ&&%ﬁ?&&h@&@b@éﬁ%ﬁe&é‘g&%m@ﬁﬁ?&t h

t he equat 1 On: .. . L lerr]
Thus, the indivi@ay spdthe deyice itself, would presumably, b, easier; andcless expepsive, 19 qyct
.of exit mmwmmmmmm, whil e the individual

vane inlet area | A ofwgfille structure of Y Sredeilt Mventitn isSnot iktkddad vy bb lifided B51UCt
of height Hand the,inlet width LW The cunul ative,vane | nlet area
for an atom zi ng‘“ﬁgfﬁ"é‘“%?gn X%B@Bﬁﬁc‘g %Wt#' Eoducts, ‘“s“’F‘?WL;ﬁ‘i thah s,
therefore, the sthenstmctura oftheipraferredcimbiodinentsiis particuldrlytefivientiand dpplikuiblecfor
simlarly the cugylgipnsing) s aBuR 3 6D Psig? Bf Bpd prddlets HadiAg G Vistokifye

! g :
summat i on of .. the i pd vidual vapge exit .areas. )
Preferred vanes 985ith Hff‘g%ﬁf’e@s'%" §M&Eﬂ§ll§’ %msgﬁs dnes PELPREMEHt h so
that EWis generrespegtivelys sit wilbbe undemttod bytone gkilied-inithe gyt howaverythatodeviation over
ﬁrgienlt gin%teg gener%tlml‘%esgn t ant over prisec th?r d'iOlaiJ& h’lﬁdlﬂ‘r ﬁre%ifi va‘F\geOEB

the ratio of thevav'ﬁﬁ% 8‘52’?? ag& e'ﬁscgﬁﬁ?so*”%”rﬁoéfiﬁﬁrwqui %&iﬂg the " spray
general | y equal charactedsticaof the pfeserit dnvention. dFor exampl, it iEbelieved\thatahe wisaoisityvi dt h

I W - Consgrqnetiguio/to RUYidpensdd nid§ vy Trods abdhuy 5 ¢S {010 dpswithdl’ duMlafifg
conformati on of ac{]};vane £1his i .48. This narrowi nhg conformation
preferably provi%‘ﬂg SERR Y O%ccel erating liquid fl ow within

each vane 48 as the |Thgfonggeingdescripgionofthe prefatredienbadiraentsi ofsbe invention has

from supply changeg prederitéd'RE Burpddes lof BRENRA afid description. It is not intended to be
exhaustive or to limit the invention to the precise form disclosed. Modifications or
variations are possible and contemplated in light of the above teachings by those
skilled in the art, and the embodiments discussed were chosen and described in order
to best illustrate the principles of the invention and its practical application, and
indeed to thereby enable utilization of the invention in various embodiments and with
various modifications as are suited to the particular use contemplated. It is intended
that the scope of the invention be defined by the claims appended hereto.
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Al though it is preferablet d simlarly the cross sectional
area Aif the vane h i"m nt) of each vane 48
cont i nuous| WQIs%13&ses | nwar cavity surfacePCEUSE616423s been

S 2

found that the spray characterlstlcs of I|qU|d di spensed from
nozzl es made according to this invention are generally insensitive to

the anount of decrease in the vane width W®Thus, it is believed generally
ratio ofthe vane exit width EWto the vane inlet wdth IW
vane exit area EA to the vane inlet area
A (if vane height is constant), may vary in a range from about 0. 10

that the

and |i kew se the Wikit isclaiied is:

to about 1.0 vvithout generally deviating fromthe scope of this

i nventi on.

heory. 1 o eyt SR b 7R, HE S 81 0pply siricige e

An atdiking ﬂéﬁ&foﬂﬁsﬁeﬁm? hquid srolna WH&E ol of a

si zi ng of charrberlm!smmm hmd mrmm&m armontsine discharget orifice it dluid

achi evi ng

D aneter (i.e

dhietally | cohéehfricOWith e RWAT LhimbedY B! hﬁﬂlaafgor
exanple, it has been %bseEve% ﬁH_Fhat chanber di ameter CD an
i ndi vi dual and c&ﬂfﬂl%f emél}?ﬂt ?,srease, t he Sauter Mean

a quotient representing the average particle size of a

spray) of a given spr gy ofifiiediameter ofl prefepibhee38maR ding to the foll ow ng

equation, and

as graphl cally illustrated in FIG 5:

SMD = 44.6 - 57.1 * (CD * EA) where SMD =

Saut er Mean Di aneter aplusality ofrgenerally radial vanes;

= Chanber di aneter for val ues general |y

I n a range of between abo

about 1.5 mm

vane exit area f@rchamberdiameter;

the swirl chamber diameter preferably being in a range of between 1.3 mm
and 2.0 mm, more preferably being in 2 range of between 1.4 mm and 1.5 mm; and

the plurality of vanes generally decreasing in cross sectional area toward the
swirl chamber and having a cumulative vane exit area being in a range of between
0.18 mm2 and 0.36 mm2.

2. The atomizing nozzle according to claim 1, characterized in that it further
includes three vanes, each vane having an individual vane exit area being in a range
of between 0.06 mm? and 0.12 mm2,

3. An atomizing nozzle for dispensing a liquid from a container, the atomizing
nozzle including a discharge orifice being disposed generally concentric with the
swirl chamber and in fluid communication therewith a substantially cup shaped
nozzie insert having an insert surface and a cavity with an end face and a nozzle body
for receiving and retaining the nozzle insert, the nozzle body having a supply
chamber for receiving the liquid to be atomized under pressure from the container,
and an insert post being disposed generally within the supply chamber and having an
end surface, the atomizing nozzle characterized in that it further includes;

an orifice diameter of preferably 0.35 mm,

CD

Pct:hamber ::?H?uﬁ communication with t@plurallty of vanes apd havingy 5]

-



generally in the range of between about

O 02— mterri—and—=about—0-07 Tn{erTT- Al t hough  FTG™ 5
indicates a generally decreasing particle size as individual vane
exit area EA and/or chanber diameter CD increase, data generally indicates
t hat Wire msi4er I\/Ea,n,Di ameter--of~7a resulting spray versrnisssmeia? o
generally increase if th I ndi ual vane exit area EA is about -0.12
mierr] and chamber di ﬁ“ﬂﬂ“\ “ gt‘ﬂ 2.0 mm Based
on the foregoing rel at Tm el idved that preferred

enbodl nments of the present “inVention will have a cumul ative vane exit area
(i. a summati on of the individual wane exit areas EAJ in a range

of bet ween about 0.18; lurah ofw&wgr ispaseafon e ¥dcgeneral |y a

chanber dianeter CD i n bet ween about 1.3 mm and about 2.0
nmm and nost preferably the chanber di anet er CD being in a range of
bet ween about 1.4 nm mswirladhember ediacentthel endiface Hawipg afchembler diameter dng being

appli cant that  t gided Eaieflly HncRifie UAMPHE Taly dndUR TRIALImBROMIIR Sidh HET 2Y
PCT/ US96/ 16427 Brooves, the chamber diameter preferably being in a range of between 1.3 mm and

bei ng in the ran2® nuh, rerepeaferablybeing id@ rangeof betweerol.4 impuandiBS minglandis with a
liquid pressure being in the range of between about 160 psig to

?222&%2 Iror:tlygbe cons‘tP‘ﬂE‘t‘@a"ff% y“‘d‘ "'};‘&%0 fee %&%“?‘3 F G Mt r6| al ,
such as stell aIandthagroowes,thtqﬂuralnybﬁmpsbmﬂgan@luvbmmmmnonmthﬂmﬂpplyc
However, for ecoppminer sRPseaBally 8&FQsihg ifBoks SREonal #484d YowPiBR KA Lhamber

and having a cumulative vane exit area being in a range of between 0.18 mm?2 and

0.36 mm2.

4. The atomizing nozzle according to claim 3, characterized in that it further
includes three vanes, each vane having an individual vane exit area being in a range
of between 0,06 mm2 and 0.12 mm?2,

5. A method of dispensing a iquid from a manually-actuated pump dispenser,
characterized in that it includes the following steps:

providing an atomizing nozzle having, in successive fluid communication, a
supply chamber, a plurality of generally radial vanes, a swirl chamber, and a
discharge orifice;

providing a liquid having a viscosity being in range of between 5 cps to 20
cps from a container to the atomizing nozzle at a pressure below 200 psig by
manually actuating a pump device;

directing the liquid into the plurality of generally radial vanes;

directing the liquid via the radial vanes into the swirl chamber;

creating an atomized spray by directing the liquid from the swirl chamber and

through the discharge orifice such that the mean particle size of the liquid particles is
in a range of between 38 microns to 43 microns.



pol yet hyl ene pl astic and formed by injection nolding, although other
processes such as plastic welding or adhesi ve connection of

appropriate parts are equ ‘ ““ In operation of a
preferred enbodi nent of t m aa ‘“mm E on, liquid roduct is
provi ded fr &V &/838%¥ ai ner r@ug f®ed® t Ube 23 under pressﬁ?@“@%@&?@d by

a manual | y-actuated piston and cylinder arrangenent, or other manually

act uat ed punp device. The fluid, up exiting feed tube 23 enters
supply chanber 32 wher eupon it Iong udinal 'y traverses nozzle body

20 and enters supp t hen.passes
t hrough supply annul us EH’J Hﬁg‘r&gcordn$ 31%?%‘?%%&“;&9‘&3 | q’g "f"%r
vanes 48. Al thoudee ato 188 a1 stosnizing \pozdle hewing 30

and supply annul teamﬁﬁnwmeeﬁt aabaﬁgmmwhfbmeémm nm2rado36em2 Nt ai ner
to the plurality of vanes 48, it should be understood that other
supply structures (e. channel s, chanbers, reservoirs etc.) may

be equal |y suitable sﬂﬁ@l"}“’éﬂd pscoringotonelaimy or 6, charactm:edmnbaqo@pmof
Preferably, the Iprevidifl ithe atvniizing Gozdly fintliee | ifclades Cproviding Cand Qo

ooss sect ol iy bl el ol ?W*E%"‘"ﬂﬂaé’aﬁ%?;byy

exits the vanes 48 generally tangentially into swirl chanber 42,
and the rotationg| enelmynéthaﬂaicwdmmotcmzlsi, Glordy, leliaracterized in ﬂﬁchneva&ﬁoﬂ8

ow pressur e 1eg? 5%'3%*5? TR e B, ST S SRR b bl P

pressure heving amorificediametes of 8.38 MMe anbient air or gas to penetrate
into the core of swrl chanber 42. The liquid then exits swrl
chanber 42 as a thin liquid film (surrounding af orenenti oned air

core) and is directed through discharge orifice 44 to the anbient

envi ronnment. Upon di scharge, inherent instabilities in the liquid film
cause the liquid to break into Iiganments and then discrete
particles or droplets, thus formng a spray. As Dbest
illustrated in FIG 6, a preferred enbodi nent of the present invention
generates a spray of liquid particles or droplets having a nean particle

si ze of about 40 mcrons at a fluid pressure of around 160 psig
when used to dispense a fluid having a viscosity of about 10
centi poi se. For conparison only, the best known commercially

avai |l abl e nozzl e of which the applicant is aware which may be adapted
for use in a manual -actuat ed punp di spenser general ly produces a spray

havi ng a mean particle size of about 40 mcrons at a pressure about
200 psig or nore for a i quid of such viscosity. The approxi mate 40
psi g pressure reduction in that exanple to achi eve generally a 40

m cron nean particle size advantageously translates into a
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| ower input force to create the necessary fluid pressure. Consequently, the
user of a manual | y-actuated punp type di spenser containing an
atom zi ng nowolsgnassspodyi ng the present invention ‘“’Q‘E‘rﬂlspﬁi’s‘iz
spray, and the

exert less force to achieve generally a 40 mcron
device itself would presunably be easier and | ess expensive to

manuf acture due to the | ower pressure requirenents. VWi | e
the structure of the present inventign/ig not intended to be linmted to
t he di spensing of any specific product or category of products,-it is

the structure of the preferred enbodi nents is

particularly efficient and appWi c38l e for t he di spensing, at
pressures about 160 psig, of | Nguild prQ3ict g q%w ng a viscosity,

density, and surface tension ge ergl |y Aboput 10 ¥knt i pF se Z5dynes per
d¢r st 0o one skilled in

centi net er 44 espect i vel g7p W e
the art, however, tha deV|at| s -« esfor appropriate

di fferent appl i cations 3 Rd/ or \- {({{’Q\,f”’ﬁ '/u‘ ar| ous liquids and

vi scosities should pos \ "4’ 7 y
{G/_el I eved t hat
fromabout 5

characteristics of e saqt \u’u '//""///‘\‘la \/l
\ Ja/li\m\\;/)
thIS i nventi on.
the i nvention has

the viscosity of the u
cps to 20 cps without dgyiati] r.\ ////.
p p N ] %/

re ,’

recogni zed t hat
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The foregoi ng description of w 0 ;
been presented for purpose :\\\\N\\b‘.‘\u "\, &,\:,r. ' on It is not
i ntended to be % e aust #f"l/ \ ‘1/ on to the precise
form di scl osed. Mdifications , N\. ?Q\',’ﬁ 055| bl e and
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to best illustrate the principles of the invention and its practi cal

appl i cation, and indeed TO therebyemabte—tti |l i zat i en—eft—the——
invention in various enbodi nents and with various nodifications as
are suited to the particular use contenplated. It is intended t hat

t he scope of wdw/ssaedenti on be defined by the clains append ,
Yo o) 1hees SFertisthn
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What is clained is: 1. An atom zing nozzle for dispensing a
liquid froma container in the formof a spray of liquid particles,
the atom zing nozzle including a supplyzgymycture for transporting a

| i quid under pressure froma container, a discharge orifice in fluid
comuni cation and generally concentric with the swirl chanber, the

atom zi ng nozzl e characterized in that it further includes;
an orifice dianmeter of preferably4Z35 mm a plurality of
general ly radi al vanes; a swi4l chanber-i3g fluid
comuni cation with the plurality of Yaned “havin a chanber
di aneter; the swirl c my/e?{eferably being in a
range of between 1.3 mm
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and 2.0 mm nore preferably being in a range of between 1.4 nmand 1.5 mm

and t he prurartty of—varesygererat-y—decr eas-Rg—-hA—C6L0oss
chanber and having a cunul ative vane

sectional area toward the SWi r

exit area being in a range of between 0.18 mmierr] and 0.36 nmjerr].

2. The atwooziags nozzl e according to claim1l, characterhéfﬁh%ﬁﬁ hat it
ﬁ%”vane

i ncl udes three vanes, each vane having an i

exit area being in a range of between 0.06 mmferr] and 0.12 merr].
3. An atom zing nozzle for dispensing a liquid froma container, the
atom zi ng nozzl e including a discharge orifice being disposed
generally concentric wth the swirl chanber and in fluid-

comuni cation therewith a substanti a4 cup shaped nozzl e insert
having an insert surface and a cavity with an end face and a nozzl e body
for receiving and retaining the nozzle insert, the nozzle body having a
supply chanber for receiving the liquid to be atom zed under
pressure fromthe container, and an insert post being di sposed
generally within the supply chanmber and havi ng an end surface, the
atom zing nozzle characterized in that it further includes;

an orifice dianeter of preferably 0.35 mm WO 97/ 13584

PCT/ US96/ 16427

further

1.5

14
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Swir Chamber Diameter, CD (;nm)
Fig. 5
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a plurality of generally radial grooves disposed on the end face;
-a-—-sw-r—charber adj acen T er di aneter and Dbei ng
di sposed generally concentric with the cavity and in fluid comunication
with the grooves, the chanber dianeter preferably being in a range
of between Jdag d 2.0 mm nore preferably bei ngpcnussarmege of
between 1.4 mmand 1.5 mm and a plurality of generally
radi al vanes substantially defined by the end surface and the
grooves, the plurality of vanes being in fluid conmunication with the
supply chanber and generally decreasing in cross sectional area
toward the swirl chanber and having a cumrul ative vane exit area
being in a range of between 0.18 nwggay] and 0.36 nmmerr].

4. The atom zing nozzle according’'to claim3, characterized in that it
further i ncl udes three vanes, each vane having an individual vane
exit area being in a range of between 0.06 mmjerr] and 0.12 mjerr].
5. A nmet hod of dispensing a liquid froma nanual |l y-actuated punp
di-spenser, characterized in that it includes the follow ng steps:
provi ding an atom zi ng nozzl e having, in successive fluid conmunication, a
supply chanber, a plurality of generally radial vanes, a swirl chanber, and

a di scharge orifice; providing a liquid having a
viscosity being in range of between 5 cps to 20 cps froma container
to the atom zing nozzle at a pressure bel ow 200 psig by manual |y
actuating a punp device; directi 8he liquid into the
plurality of gengrally jradial |vanes; &N directing the liquid
via the radial vanes into thefsw rl jchanbey,
S
bv-
o
[}
Er—
-
-8
i.O
l:/ -
L o
N ol
LS B \©
P~ ‘D .
2 2
8 &8 K
R [723
0
<
o

N
I
o

L

Ty

"100

80 90

5

wn < <
(suosojwi) 82IS BpPIE UESH

3

o (= in =
3 3



“

=creating an atomni zed spray by directing the liquid fromthe

and through The discharge ortrtrce sucir tirat—t he nean pa :
of the liquid particles is in a range of between 38 microns to 4
m crons. WD 97/ 13584 '

PCT/ US96/ 16427 g\f 6.
The net hod accP@(Eg t o cl akoRONTELITSTUAC ROPERTOSRGANIZAIOR! t he SR %4 /"@%
provi di ng e atom zi ng nozzPE@ By | ncl udes providing an

at om zi nINTFBNATION{APRLIGATION PUBLISHEDUBNDIERSTHERATENTI COCPERATION TREATY (BCT)ange
of bef $8 Giferddtiohd piltiit Clhsktheasn @ : 0. 36 er dldh &ﬁ 2§ ST R 97713584
In that t

accorfdi nggépimkaim 5 or 6, characqgyifz e sfmép of
provi ding the atom zing nozzle fur{her (ammlmmdmtg an ertxamlmngo«m

nbzzl g having a sw r1_chamber METEer—Der Mg~ T T a Tange—of—betweer
1. 3 npfngprmtiogal Application Number: 3. PCT/USH@I6428 | (80 Wesignated Stfesn Ut BR, Ch,JINNIPSMX, NZOSG, VN,

Char ach® fohefiafbmd Prdg tale; © NC 15850 b6 15,1096 prow" T'rgﬁ?’ ' R %g.zmeGB:

furthFr i ncl udes providing an ato nozz an orifice
di anef Q. 35 nm
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An atomizing nozzle having a plu- 34
rality of vanes, a swisl chamber, and a 30 32 5
discharge orifice is provided for dispens-
ing a liquid spray. The plurality of vanes 44
extend outwudly from the swirl cham-
ber znd are in fiuid communication there- &
with. The discharge orifice is gencrally 20
concentric and in fluid communication 36
with the swirl chamber. The atomizing \
nozzle prowdcs a fine atomized spray
when used in manually-actuated pump H 42
type dispensers,
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