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- Eield of the Invention
The present invention relates to packages for dispensing liquid
products; and more particularly, to a manually operated spray delivery
system for dispensing of difficult to spray (e.g. viscous and/or solids iaden)
liquids in a dispersed spray.

Background of the Invention
The quantity of the liquid product dispensed and the quality of the

dispersed spray are important parameters.Which can have a substantial
impact on the performance of a liquid product applied via an atomized
spray. This is particularly true when a relatively viscous or solids laden
liguid product is being utilized to form a thin, uniform coating on a surface,
and the total quantity of liquid product applied and quality of the dispersed
spray directly impact the thickness and uniformity of the product coating.

Aerosol spray type dispensers have been utilized to atomize relatively
viscous liquids, however, recently there has been a trend away from
aerosol-type dispensing systems for environmental reasons. Thus, the use
of a propellant, regardiess of the type, makes an aerosol container less
desirable than hand pump type spray dispensers.

Many manually actuated hand pump type spray dispensers have aiso
been utilized to atomize liquids. However, when dispensing relatively
viscous products such as cooking oil or vegetable oil based pan coatings,
these devices have generally resorted to a dual stream impingement type
nozzle. There are some problems and disadvantages to the impingement
type nozzle when used to dispense such products. These impingement
type nozzles are more difficult to manufacture because the individual
passages of the nozzle must be accurately aligned with the precision
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rather than easily being dispensed in a dispersed spray. As a general
proposition, the less finely dispersed the atomized spray, the more difficult it
is to achieve a comparatively thin and uniform coating of product on a
surface. '

Also problematic when dispensed using a manually actuated pump
sprayer are solids laden liquid products, that is, liquids having a substantial
amount of solid materials suspended in them. Typically, liquid products that
contain solid particies have a tendency to clog and obstruct the small
passageways of spray nozzles. Thus, dispensing of liquid products in a
dispersed spray is especially problematic when the relatively viscous liquid
also contains a substantial amount of solid materials.

One particularly troublesome product to dispense with a manually
operated pump sprayer because of its relatively viscous and generally solids
laden nature, is a vegetablé oil based liquid product used in food
preparation, such as, for example, pan coatings and liquid flavor enhancers.
Such liquid products usually comprise a vegetable oil and can optionally
include a quantity of additives for stability, performance, and flavor
enhancement. A thin, uniform coating of an oil-based product is desirable in
order to provide for non-stick baking characteristics in the pan and to
prevent over-application of the flavor enhancers. These products generally
have a comparatively high viscosity and these relatively viscous products
can aiso include a substantial amount of solids or particles suspended in
them.
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t hem \ipro withirsthe container, through the inlet passage, into the pump chamber
PCT/ US96/ 06283 and through the discharge passage upon manual acluation of the pump
device. A spray nozzle including a housing having an inlet side and an exit
side is also included. The exit side can be made of an elastomeric material
and the elastomeric material having a hardness of between about 40 Shore
A to about 60 Shore D. The elastomeric material further having a flexural
modulus of between about 1,000 psi to about 25,000 psi. The entire spray
nozzle can, alternatively, be constructed of an elastomeric material. The
housing having an internal recess through the inlet side that terminates in an
elongated orifice at the exit side. The internal recess having a dome shaped
interior surface therein and the exit side having a V-shaped groove therein
which intersects with the interior surface to form an elongated orifice. The
internal recess being attached in liquid communication to the distat end of
the discharge passage such that the liquid passing through the discharge
passage flows through the spray nozzle and converges toward the
elongated orifice. The eiastomeric material allows the elongated orifice to
resiliently distort thereby substantially reducing the likelihood of clogging
when the liquid is dispensed therefrom in a dispersed spray. A manually
retractable post can also be provided. The manually retractable post being
affixed to the distal end of the discharge passage and being moveable
between an open position and a closed position. The open position allowing
the liquid to flow through the discharge passage around the manually
retractable post.
‘ In one alternative embodiment the spray nozzle further includes an
insert. The insert being contained within the housing and the insert having
the elongated orifice formed therein. The internal recess further including
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Summary of the Invention I n one aspect of the present invention, a
hand hol dabl e spray delivery systemfor dispensing a liquid is provided.
Thits spray delivery system includes a container adapted to house the
liquid. The liquid being a vegetable oil based cooking spray having a
viscosity of {pspmbygut 80 to about 300 centi poi se and bei pgrasseiicbs3s

| aden liquid. This relatively viscous and solids laden liquid can contain
up to about 10% solid particulate materigl including salt particles. A
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with the spray nozzle being connected to the finger button so as to be in
liquid communication with the discharge passage. This finger bution
reciprocaily engages the piston. in both embodiments, the piston is slidably
fitted within the pump chamber in order to effectuate actuation of the spray
deiivery system.

Brief Description of the Drawings
While the specification concludes with claims which particularly point

out and distinctly claim the invention, it is believed that the present invention
will be better understood from the following description taken in conjunction
with the appended claims and the accompanying drawings, in which like
reference numerals identify identical elements and wherein;

FIG. 1 is a perspective view of a spray delivery system according to
the present invention, with the container shown via phantom line;

FIG. 2 is a partial cross-section of the spray delivery system seen in
FIG. 1, according to the present invention;

FiG. 3 is an enlarged perspective view of the spray nozzle of FIG. 1;
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FIG. 10A is an enlarged cross-section similar to FIG. 5B of a fourth
alternative spray nozzie suitable for use with the present invention;

FIG. 10B is an enlarged cross-section similar to FIG. 5B of a fifth
alternative spray nozzle having two elongated orifices suitable for use with
the present invention;

FIG. 10C is an enlarged cross-section similar to FIG. 5B of a sixth
alternative spray nozzle having two oriented elongated orifices suitable for
use with the present invention;

FIG. 11A is a cross-section similar to FIG. 5B of a seventh alternative
spray nozzle having a manually retractable post, shown in the retracted
position;

FiG. 11B is a view of the seventh alternative spray nozzie of FIG.
11A, shown in the closed position; and

FIG. 12 is a partial cross-section similar to FIG. 2 of an aitemnative
spray delivery system configuration according to the present invention.

Detailed Description of the invention

In a particularly preferred embodiment seen in FIG. 1, the present
invention provides a hand holdable spray delivery system for dispensibg a
liquid, indicated generally as 10. This spray delivery system 10 substantially
reduces the likelihood of clogging during use. The spray delivery system 10
includes a slotted spray nozzle 40 connected to a manually actuated pump
device 20 and a container 30 (shown in outiine only). The container 30 is
adapted to house a liquid. Hand holdable as used herein refers to the ability
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VO 97/ 02896 therethrough extends downwarad into the container 30 from the pump device
PCT/ US96/ 06283 20. The slotted spray nozzie 40 is connected to a dischdrge tube 26 of td G 4
e bsc st onPUTB, et 2, TheBedaS-ehp 26 Vs dpemue pagpald 07 31 1
FIG 5B is a credsndiagthejetiypughdhe discharge rassags é hayingr distalendandia  of
FIG 4 and showpreginsateoendon Tie tprexinhkate: emdg of pthes diseharge passageFi22 i is a
cross-section siiidated o Fd Gumif cRimBef 285t The! SbRAY | sHfay Hodlie 40 Wetld
‘ attached in liquid communication to the distal end of the discharge passage
27 such that the liquid passing through the discharge passage 27 flows
through the slotted spray nozzie 40 and is dispensed therefrom in a
dispersed spray.
A wide variety of manually operated pump sprayer type mechanisms
are suitable for use in the present invention. A more detailed description of
the features and components of the pump device 20 can be found in U.S.
Patent No. 3,701,478 issued Oct. 31, 1972 to Tada, which is hereby
incorporated herein by reference. Pump devices 20 of this general type are
commercially available versions sold by Continental Manufacturing Co.
under the trade name "922 Industrial Sprayer”. While the above-mentioned
pump device 20 is presently preferred, many other standard manually
operated pump sprayer mechanisms could aiso function in this capacity.
The particular trigger operated sprayer type pump device 20 seen in FIG. 2
is illustrative of the operating features typical of such manually actuated
pumps and is a presently preferred configuration for commercial
applications.
As seen in FIG. 2 the pump device 20 is used to convey liquid from
the container 30, to pressurize the liquid, and to pass this pressurized liquid
through the slotted spray nozzie 40. in this presently preferred embodiment,
the trigger 24 serves as an actuator that reciprocally engages a piston 28
that is slidably fitted within the pump chamber 28 in order to effectuate
actuation of the spray delivery system 10. It is preferable for the pump
device 20 to dispense a dose from about 1 cc to about 3 cc of liquid during
each actuation stroke or dispensing cycle. The force required to dispense
the liquid is the amount of force that the operator must exert on the trigger
24 in order to actuate the pump device 20. This force to dispense should be
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about 25 °C, which is representative of room temperature conditions.
Rotation of the plate induces shear in the sample between the plate and
cone. The viscosity is caiculated by the software from the resultant shear
induced torque on the cone. This viscosity data is obtained using the Haake
Rotovisco sofiware version 2.1, where the shear rate is programmed by the
user and the ensuing data acquisition and post processing are automated
processes. Shear rate is programmed by decades (e.g., 0.1, 1, 10, 100) so
that the data distribution is relatively uniform on a logarithmic scale. The
beginning and ending shear rates for each decade are programmed along
with time intervals such that the acceleration of the rotating plate is
substantially uniform. Rheology measurements covered a shear rate
interval of from about 0.1 to 300 reciprocal seconds in about 5 minutes. The
acquired data is plotted in order to evaluate viscosity at different shear rates
by directing the software to plot viscosity versus shear rate on logarithmic
scales. In particular, relatively viscous Newtonian liquids for use in this
spray delivery system 10 are liquids which, preferably, have a viscosity
greater than about 60 centipoise; more preferably, a viscosity from about 80
centipoise to about 300 centipoise; and most preferably, a viscosity from
about 80 centipoise to about 170 centipoise.

in the case of a non-Newtonian liquid (where viscosity varies with
shear rate), the term high shear rate refers to shear rates found in the exit
regions of the slotted spray nozzle 40, and are from about 100,000 to
200,000 reciprocal seconds. These high shear rates occur at the elongated
orifice 42 and in particular are for a 1 cc dose using the most preferred
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6 - of a single consuner to carry and use this spray delivery system 10
preferably by sinply gripping the manual |y actuated punp device 20 with
one hand. Referring nowto FIG 2, an inlet tube 22 having an inlet

passage 23 t Rehodgaeyioh extends downward into the contai ner pég@ndseépegsshe
purp device 20. The slotted spray nozzle 40 is connected to a discharge
tube 26 of the punp device 20. The discharge tube 26 has a discharge
passage 27 extending therethrough, the discharge passage 27 having a
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commercial applica
in this spray delivery system 10 are liquids which, preferably, have a high

shear rate viscosity greater than about 60 centipoise; more preferably, a
high shear rate viscosity of from about 80 centipoise to about 300
centipoise; and most preferably, a:-high shear rate viscosity of from about 80
centipoise to about 170 centipoise.

When dispensing these relatively viscous liquids the pump device 20
should have liquid paths or passages that are preferably large enough to
avoid pressure drops where such pressure drops are undesirable. Liquid
paths such as the inlet passage 23, the pump chamber 28, and the
discharge passage 27 are all preferably substantially cylindrical or tubular in
shape and have inner diameters that are preferably equal to or greater than
about 0.125 inches. Constriction of these liquid paths can resuit in a siow
recharge rate of the pump device 20 following actuation.

 As the operating principles of pump devices 20 themselves are
generally well-known, a brief overview of their operation with respect to the
spray delivery systems 10 according to the present invention is provided.
To actuate the spray delivery system 10 and start a dispensing cycle, the
trigger 24 is actuated manually, by finger pressure, increasing the liquid -
pressure within the pump chamber 28 causing the liquid to become a
pressurized liquid. The pressurized liquid enters the discharge passage 27.
The pressurized liquid travels through the discharge passage 27 to the
slotted spray nozzle 40 (which is depicted in greater detail in the succeeding
Figures), and on through the elongated orifice 42 where it is dispensed in
the form of a dispersed spray. Once the pump device 20 reaches the end of



As seen in FIG 2 the punp device 20 is used to convey liquid from the
container 30, to pressurize the liquid,.and to pass this pressurized liquid
through the slotted spray nozzle 40. In this presently preferred

enbodi ment, the trigger 24 serves as an actuator that reciprocally engages
a piston 29 t¥welbrumes!idably fitted within the punp chanber stfrrisosesashkr to
ef fectuate actuation of the spray delivery system 10. It is preferable for
the punp device 20 to dispense a dose frog about 1 cc to about 3 cc of
liquid during each actuation stroke or diSpensing cycle. The force

required to dis t h Gthalr 64 L t f gper at or
must exert on t ﬁtgnt;?&{el (gira thgflt“?%ﬂogﬁégq}e?%g?uda@@gt ﬁéqgﬁé{ﬁ&%@ pisge A Thi s
force to dispen g{yclg;](fﬂ"%oorﬁsure within thgpump chgoyper 28 diminishes and liquid flow

PCT/ ]EJSQ_GI 06283 out of the elongated orifice 42 ceases. If the trigger 24 isb ﬂfé?ﬁbéle%%éd.fa
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Certain aspects | guration of the punp device 20 are dependent
on the nature ofdggtpﬁégiﬁpqccgle “which is to be dispensed. The liquid

di spensed by this spMapually operafed pumprdevicesZ0bused inethe ipvesiept iveatios
Gofondent o Shegaeoneot ST e disprat 90| TS bin .
usi ng,. for exarrg'?éraugé B}ﬁ%gt%glﬁg%g{’g"ﬁé@%ﬁ%&'ép%’}oﬁ%ﬁ@f ure é‘?gs to
configuration oSradualy builebpeduring, the initial movementiof the strigger R4 gy dise i s
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of room t enper aduring thetiavel of the trigger 24 toward the end of the actuation stroke and
thereafter rapidly decreases once the end of the actuation stroke is reached.
The maximum hydraulic pressure obtains a magnitude greater than about
30 psi; preferably, the maximum hydraulic pressure can obtain a range from
about 30 psi to about 200 psi; more preferably, the maximum hydraulic
pressure is from about 60 psi to about 120 psi; most preferably, the
maximum hydraulic pressure is about 100 psi. When the preferred force to
dispense is applied at an actuation rate of from about 3 inches per second
to about 4 inches per second, the time required to achieve this maximum
hydraulic pressure is preferably from about 0.4 to about 1 second; more
preferably, this maximum hydraulic pressure is reached at from about 0.5 to
about 0.8 seconds. The liquid sheet that is being expelled from the slotted
spray nozzle 40 during this transient pressure dispensing cycle is expanding
and contracting in width, respectively with these pressure variations.
Generally, under steady state (constant pressure/constant flow) pressure
conditions, liquids dispensed from typical fan slot type spray nozzles, made
from rigid materials, have thickened sheet edges that form at the outer
edges of the spray pattern. However, the expanding and contracting spray
pattemn, created by the transient pressure nature of this spray delivery
system 10, ensures that the thickened sheet edges do not impinge on the
surface to be coated at the same locations throughout the dispensing cycle.
Thus, the occurrence of areas of high product concentration on the surface
to be coated is reduced or eliminated when utilizing this spray delivery
system 10. This helps to reduce the total quantity of liquid required to



Rotation of the plate induces shear in the sanple between the plate and
cone. The viscosity is calculated by the software fromthe resultant shear
i nduced torque on the cone. This viscosity data is obtained using the Haake
Rot ovi sco software version 2.1, where the shear rate is programed by the

user and the ensu 8 data acqui sition and post processing ar g M
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The begi nni ng and endi ng shear rates forlleach decade are programed al ong

with time intervals such that the accele atlo ng plate.is
substanti al | y uRfAREF i CoRRRSHERLP c%‘(?é\t]\ég'sg%é‘@ahy?}) ekliquid
interval of froprowetit 0.1 to 300 reC| procal seconds |n about 5 m nutes.
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}32% Eggg / gggggr 58 C{he contalnervga 8;14 ge§ led with liquid product. %ddmonally, for ease
of use and less messy operation during refilling of the container 30, the
container 30 can have an enlarged opening or neck finish which will allow
the liquid product to be easily poured into the container 30 from a storage
carton. This aiso enables the container 30 to be refilled in a shorter period
of time since more liquid can pass through the enlarged opening. Preferably
the eniarged opening has a diameter of from between about 28 mm to about
53 mm. When the container 30 utilizes an enlarged opening, the cap 25 will -
be in the form of a transition piece (not shown) adapted to fit both the
enlarged opening of the container 30 and also the pump device 20.
Preferably, the container 30 can be blow molded using any number of well
known materials, for example, high-density polyethylene (HDPE),
polyethylene terepthalate (PET), or the like.

FIG. 3 shows an enilarged perspective view of the slotted spray
nozzle 40 for use with this spray delivery system 10. The slotted spray
nozzle 40 includes a housing 55, which is preferably substantially cylindrical
in shape, having an inlet side 46 and an exit side 44. The housing 55 has a
nozzle face 58 with a chamfer 59 located on the perimeter of the nozzle face
58 at the exit side 44.

In reference to FIG. 4, the slotted spray nozzle 40 is seen with the
elongated orifice 42 in a centrally located position and preferably being
substantially ellipticat in shape. The elongated orifice 42 can also be in the
form of, for example, a slot, slit, notch, or the like, so long as the opening is
substantially elongated. The major dimension of the elongated orifice 42, as
seen in FIG. 4, is the largest of the dimensions of the elongated orifice 42.
The minor dimension of the elongated orifice 42 is the length of the line



di mensi ons of the elongated orifice 42. The rheol ogy of a non-Newt oni an
l.iquid is characterized using, for exanple, an Instron Capillary Rheoneter
System nodel 3211 along with the manufacturer's prescribed test

procedure. The procedure for neasuring a high shear rate viscosity using

this system jpc t he use of about a 0.010 inch inner diggﬁi@sm%about'
1.:5 inch Ienwal?@ a load cell with about a 50 1bf range, a plunger feed
rate of fromabout 3 to 10 inches per mnute, at roomtenperature

condi tions. Movenent of the pl unger thH)ugh t he barrel of the instrunent
causes fl ow of t he mat thou the die.at a fi shear The

eri at
pressure drop PERRNGICUlar tpan %dl?'ée? WPeWFLP&dHV ALy %F%rce
required to dr uerMaawmgera majorTdimensiopuof fiomaaboutith03 hmcﬂesrtm affoutor ce

data, which Ismfas SRt idst Profbi@biy, the HialdidieHsisIis ont BBGI 0.056

curves using fornu

uf act ur riic
rel atively vi sdhe @Weﬁﬁ%ﬁy‘*‘ﬁﬁw-ﬂ? n&"g@tﬁg °"ﬁeqen4i rwgfg ;}'éﬁe?l very
system 10 are |nh|ﬁdt dimensiorh of froed ebabt V,008inehes o gibout (Bma'hnnoheseand

[ it . : 1 X f | h
LR R e A A 485 011 o s
centi poi se; an®- Gﬂ%mcb?%fm%\mﬂy ofth ?lf'bad‘“s‘h siopite the mlwewov PhAN about
80 centi poi seni i Krowsn aslthe aspect patics eThe aspect ratio\bé thelelopgatedruifickese

o e Y ot ° 2 relarfil I8 rbRPaBPs (PUBAR &2 8nd riAI8 Wrbhel@F i W S 1o Of

passages t hat arge enou avol ress S where
such .pressure @r‘b!%amlé?{ﬁldem rable. Liquid pat hs such as the inl et

passage 23, the pumm féfémneé t&?leMAtdm 5B,Ch erjssisectiorm ot thecsidifed sisra

r ef er abl bst an

B DLy B0 ioapl A1 sk i BLiiRh 38 F e R8s 3¢ %35*‘?59”””
i nches. Constr |tlulough the umetm 46 thatdemninatesdn aneiongated erificesd2a) the@xithar ge
rate of the puméiaw C%&meeﬁkélq‘@cagsavstbaéfé@my has a dom@SshapedoRRémiri Ng

| f
D11 6 bverv evsdiBenar, g aot 16 Rk side 2 3iso0 5 dbbve E?é"‘ %E\O‘WE
systenms 10 accdntersegts with the iptersshreceny dftanshthednigrior suréace 47 Qt e the
spray delivery giiij6a oHfictdk. STRk!gréovt 48 ¥ it feniRicaintd the noz&rel ﬁee5824 is

W thin the pum? 'f@aﬁ%'éﬁl o857 THe L sprby HhAS 40 Yt b ey ieR5 340
liquid. The prdsstiachestiniliayid ecoramupicstionto al@s,tﬁbﬁrg!eofﬁagmame passpge
pressurized i w duéh IR el ijuid Pasking trowdratiee digehagecpassage 27 dlows
Sueseedi oo WRAigh thé St Bptay AGEAS 4D and! BhiEHhES 16aRI the Blohfted
orifice 42 and is dispensed therefrom in a dispersed spray. The slotted
spray nozzle 40 includes the internal recess 45 preferably, having a
shoulder 65 located between the exit side 44 and the inlet side 46. The
discharge tube 26 abuts the shoulder 65 when the slotted spray nozzle 40 is
properly connected to the pump device 20 such that the elongated orifice 42
is in liquid communication with the pump device 20. The internal recess 45
is used for conducting the liquid from the discharge passage 27 to the
elongated orifice 42. Preferably, the portion of the intemal recess 45
extending from the inlet side 46 is cylindrical in shape and has an inner
diameter that is spaced inwardly at the shoulder 65 and thereafter the
internal recess 45 transitions to the dome shaped interior surface 47 at the
exit side 44. The portion of the internal recess 45 that extends between the
shoulder 65 and the dome shaped interior surface 47 has an inner diameter
that is preferably, from about 0.02 inches to about 0.1 inches; more
preferably, from about 0.03 inches to about 0.06 inches; and most
preferably, about 0.04 inches in length. Optionally, (as seen in FIG. 11A




Figures), and on through the elongated orifice 42 where it is dispensed in
the formof a dispersed spray. Once the punp device 20 reaches the end of
WD 97/ 02896

PCT/ US96/ 06283 its travel (or the trigger 24 is released during an

i nconpl ete di W cycle), and pressure within the punppelRpiRite2ssd
di mi ni shes and Ti1quird flow out of the elongated orifice 42 ceases. If the
trigger 24 is then released, a spring fqlr%e fromthe spring 15 returns
the trigger 24 to its initial position (thereby drawing |iquid up through
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reached. = The WMasitusiithieadr sizes caprwelt @sevarinus other meghanicale mgthemiseof t han
about 30 psi; conricling(the. sibted ea‘;ma&iiydoaw te st‘éﬁﬁl‘g(eettﬁér%@%ﬁiﬁb a
range from about'SP gl toeabou e 0% §5|"§£r§ﬁ§%ﬁ%§ﬁag%¥6.t e max| mum
hydraulic pretS&f cFPexarpple, a8 gitediatiye method g g $he disgharge tube
preferably, the26 tathe siotledspraymozzielcan beeaispaptib type®dnpstion. When t he
preferred force to Tkl maGssuric8 Al is PrbférabRIdGHAb 4RbpEY) thatiS, reberhbii about
3 Inches per €60 gi()japed like a substantially hemispherical vault or in the form of a portion
_ of a substantially spherical shape. The interior surface 47 most preferably
has a hemispherical diameter that is substantially equal to the inner
diameter of the internal recess 45. The exit side 44 has a groove 48 cut
therethrough which intersects the interior surface 47 forming the elongated
orifice 42. During a dispensing cycle of this spray delivery system 10 it is
the transition of the internal recess 45 to the dome shaped interior surface
47 that causes the convergence of the liquid streamlines toward the
elongated orifice 42 at high stream velocities when the liquid is forced
through the s!otted'spray nozzie 40. The shape of the elongated orifice 42
forces the liquid streamiines to form a flat liquid sheet oriented parallel to the
major dimension of the elongated orifice 42 upon exiting or being dispensed
from the confines of the siotted spray nozzle 40. External to the slotted
spray nozzie 40 the liquid sheet forms ligaments and thereafter droplets
which disperse or disintegrate into an atomized or dispersed spray. The
dispersed dropiets of liquid can be finely dispersed, such as an atomized
spray, or even more coarsely dispersed representing larger droplets of
liquid. When this dispersed spray contacts the surface intended to be
~ coated with the liquid, a thin and uniform coating of liquid is produced.

While a variety of slotted spray nozzles 40 can be suitable for use in
the spray delivery system 10 of the present invention, the slotted spray
nozzie 40 resembles the type of nozzle configuration typically used in
industrial sprayer applications. Slotted spray nozzles 40 of this general type
have a similar orifice configuration as commercially available versions sold
by Lechier, Inc. under the model No. 652.276 having the trade name "mini




to about 4 inches per second, the tinme required to achieve this maxi mum
hydraul i c pressure is preferably fromabout 0.4 to about 1 second; nore
preferably, this maxi mum hydraulic pressure is reached at from about 0.5 to
about 0.8 seconds. The liquid sheet that is being expelled fromthe slotted
spray nozzle %Mw this transient pressure dispensing cy \ 106283

and contracting in width, respectively wth these pressure
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container 30.  empodiment, this slotted spray nozzle 40 can be molded or machined from

any number of well known rigid materials, such as, polypropylene (PP),
polystyrene (PS), polytetrafiuoroethylene (PTFE), polyvinyl chioride (PVC),
polyvinylidenefloride (PVDF), al_uminum, brass, steel, or other metals, or the

like.

In an even more preferable embodiment, the slotted spray nozzie 40
can be made out of an elastomeric or rubber-like material that resiliently
distorts or flexibly expands allowing solid particles having particle
dimensions larger than the minor dimension of the elongated orifice 42 to
pass through the slotted spray nozzie 40 thereby reducing the likelihood of
clogging. Referring now to FIG. 6, a first aiternative- slotted spray nozzle
540 is shown including a housing 555 having an inner layer or first segment
530 at the inlet end 546 and an outer layer or second segment 525 at the
exit end 544. The inner layer 530 is preferably made of a rigid material
aithough it can be constructed of an elastomeric material. The outer layer
525, preferably made of an elastomeric material, includes the elongated
orifice 542 and preferably includes the nozzle face 558. The inner layer 530
includes the internal recess 545 having intemal threads 552 which mate with
the external threads 53 on the distal end of the discharge tube 26. The
inner layer 530 is connected to the outer layer 525 preferably using a snap
fit engagement. The snap fit engagement is created or formed by a
circumferential rib 531 extending radially outward from the inner layer 530
which engages a circumferential channel 526 that is formed into the outer
layer 525. Since the outer layer 525 is made of an elastomeric material, it
can resiliently distort allowing the channel 526 and the rib 531 to engage in
a snap fit manner.



To enabl e the punp device 20 to be renoved fromthe container 30,

mit ual Iy conpati bl e threads can be provided on both the cap 25 and the
cont ai ner 30. Various other nmethods of connecting the punp device 20 and
the cap 25 to the container 30 can be utilized, for exanple, snap fit,

tw st | ock e like. Wien the punp device 20 is reno mﬁsgf?lﬁ%!fshe
corit ai ner %&%%Rcont ainer 30 can be refilled with |iqui ge?)ro uct.
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like.

Referring now to FIG. 8, a third alternative slotted spray nozzie 740 is

shown including a housing 755 and an insert 766. The insert 756 having an

elongated orifice 742 formed therein and the side of the insert 756 opposite

the elongated orifice 742 functions as a shoulder 765. The intemal recess

745 further including an interior surface 750 having a first engagement rim

754 located at the exit side 744 of the housing 755. The first engagement

rim 754 extending radially inward from the interior surface 750 and

terminating at a location spaced radiaily outboard of the elongated orifice

742. The insert 756 being maintained within the internal recess 745 by this

first engagement rim 754. The insert 756 being constructed of an

elastomeric material which allows the elongated orifice 742 to resiliently

distort thereby substantially reducing the likelihood of clogging during use.

Alternatively, a second engagement rim 753 can be provided at a position

spaced axially toward the inlet end 746 and away from the first engagement

rim 754, preferably a distance about equivalent to the axial thickness of the

insert 756. The second engagement rim 753 extends radially inward from

the interior surface 750 and terminates at a location spaced radially

outboard of the domed surface 747. The first and second engagement rims
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(e.g. Hytrel® from Du Pont), poiyurethane (e.g. Texin® from Bayer), and
polyamide (e.g. Pebax® from. Atochem). Rubber/thermoplastic blends
which can also be referred to as elastomeric polyolefins or TEOs are, for
example, blends of ethylene-propylene-diene-monomer (EPDM) rubber and
polyolefin (e.g. Vistaflex® from Advanced Elastomer Systems, L.P.) and
blends of nitrile rubber and PVC (e.g. Vynite® from Dexter). EAs are
systems with dynamically vulcanized elastomers (EPDM, nitrile, natural, and
buty! rubber) in the presence of a thermoplastic matrix (preferably PP), for
example, Santoprene® from Advanced Elastomer Systems, L.P. More
detailed information about TPEs can be found in the scientific literature, for
exampie see: M. T. Payne, and C. P. Rader, "Thermoplastic Elastomers: A
Rising Star" in ELASTOMER TECHNOLOGY HANDBOOK, N. P.
Cheremisinoff, (ed.), CRC Press, Boca Raton, FL (1993); and Legge, N. R.,
et al., (eds.), THERMOPLASTIC ELASTOMERS, Hanser Pub., New York
(1987).

Some fypical examples of thermoset elastomers are, for example,
Silastic® silicone elastomers from Dow Coming, Viton® fiuoroelastomers
from Du Pont, and Buna rubbers from American Gasket and Rubber Co.
Additionally, some examples of ethylene copolymers are, for example, the
resins Engage® from Dow (these resins are copolymers of ethylene and
octene prepared using metaliocene technology) and Flexomer® from Union
Carbide (with butene and/or hexene). Furthermore, some examples of EVA



is in liquid conmmunication with the punp device 20. The internal recess 45
I's used for conducting the liquid fromthe di scharge passage 27 to the

el ongated orifice 42. Preferably, the portion of the internal recess 45
extending fromthe inlet side 46 is cylindrical in shape and has an inner

di amet er that weonnesesd i nwardly at the shoul der 65 and t her pekfusbeiedss
I nternal recess 45 transitions to the donme shaped interior surface 47 at

. the exit side 44. The portion of the infgernal recess 45 that extends
bet ween t he shoul der 65 and the done shaped interior surface 47 has an

inner di ameter copdijrbrs areprfof @xamg)e, theofesROUltrathéle® Heohe Qldht@ROahd O- 1
about 0..03 i nches to about 0.06 | nches;

~inches; nore 2%('@
. and nost pre?g{r,a ﬁgﬁ%‘d%ﬁ?m inches in length. Optionally, (as seen
in FIG 11A Other lissifications of elastomeric materials are based on maiterial
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53 located or@Rhd AretugedoiRr these plastomeris, materaly with isealer Bedeneling he

slotted  sprayhardes rmteifals.o The stimdmds fdrythedensil edis aret ASTMI DB (180 t Ube

conneot 1 ng the SPogt ASTEFPESS (10 RET G it ang Rl 6 s At A
used. For exar‘rp@%(,) H®)al ternati ve method of connecti ng the di scharge tube
26 to the slotted spPreferablyz the Atardmassbef dhe nélastbiiericypatetiaNeed i RNthe
' construction of the slotted spray nozzle 40 is between about 40 Shore A to
about 60 Shore D, and more preferably, between about 65 Shore A to about
50 Shore D, and most preferably, between about 80 Shore A to about 40
Shore D. ' The flexural modulus of the elastomeric material used in
construction of the slotted spray nozzle 40 is preferably, between about
1,000 psi (6.9 MPa) to about 25,000 psi (124.1 MPa), and more preferably,
between about 2,000 psi (13.8 MPa) to about 15,000 psi (69.0 MPa), and
most preferably, between about 3,000 psi (20.7 MPa) to about 9,000 psi
(41.4 MPa). A rigid material as used herein is preferably a material with
hardness above about 60 Shore D. ' '

Any of these or various other or similar blends of elastomeric
materials can produce a slotted spray nozzle 40 that is capable of spraying
solids laden liquids without any significant or permanent clogging incidents
even when the liquids dispensed contains suspended solid particulates of
sizes slightly larger than the minor dimension of the elongated orifice 42.
Solid particulates of sizes slightly larger than the minor dimension are
preferably particulates of sizes between about the size of the minor
dimension of the elongated orifice 42 to about the size of the inner diameter
of the internal recess 45. The minor dimension of the elongated orifice 42 is
measured in the at rest condition, not at a time when liquid is passing
through the elongated orifice 42. For example, when dispensing a solids
laden liquid using an elastomeric material having a hardness from between
about 30 Shore D to about 40 Shore D the slotted spray nozzle 40
experiences about 1 temporary clog per 10,000 cycles. As used herein, a



The interior surface 47 is preferably done shaped, that is, resenbling or
shaped |i ke a substantially hem spherical vault.or in the formof a portion
of. a substantially spherical shape. The interior surface 47 nost preferably
has a hem spherical dianeter that is substantially equal to the inner

di aneter of gm,;,.{?g&r nal recess 45. The exit side 44 has a gepRNssEsksCUt
t her et hr ough Ich intersects the interior surface 47 formng the el ongated

orifice 42. During a dispensing cycle of H’n s spray delivery system 10 it
S the transition of the internal recess 45 to the done shaped interior

surface 47 t e Y h <5 Ll | war d
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system 10 of t Mithp@e Seanimury, limepsion: lasgeN darethepmigor dirension 40f theenbl es
the type of nogryatnbiifity aRi Abdsurdd at r¥stUFed dnder statibbhdifidns)Peay ©r
applications. Slotted spra n?zzh_geg 40 of thi gaeéal é;tai/"ge ~_have a
sinmlar orificditiajlyrie &"E%’)r?% gioopated, ?'ﬁ‘&v /| BHP SAEING; B IesFY by
Lechl er, Inc. inumease behinddiee olistrudtith, Whichhimviurry cadsest thedelongated "orifice
\Ignggl?J/S 8%?8228342 to resiliently distort and/or expand whereby the minor dimension of the

_ elongated orifice 42 is temporarily increased enough to allow the solid
particulate to pass through and be dispensed along with the liquid in a
dispersed spray. The elongated orifice 42 in the slotted spray nozzle 40
constructed of a rigid material is not able to resiliently distort like the
elastomeric material and thus when a liguid with large amounts of
suspended solid particulates or agglomerates of solid particulates is used,

the slotted spray nozzle 40 can possibly become clogged. This likelihood of
clogging, however, is substantially reduced when compared to dual
impingement type systems presently available and when dispensing the

same or similar solids laden liquids.

When dispensing liquids from the slotted spray nozzle 40 constructed
with an elastomeric material 2 substantially circular shaped spray pattern is
achieved as a result of the distortion of the elongated orifice 42 under
dynamic conditions. This substantially circular spray pattern preferably has
an aspect ratio of less than about 1.6, and more preferably, has an aspect
ratio between about 1.2 to about 1.6. When a rigid material is used to make
the slotted spray nozzle 40, an asymmetrical or fan shaped spray pattem is
produced when liquid is dispensed from this spray delivery system 10.
Generally, this fan shaped spray pattern consists of dispersed dropiets of
liquid airanged such that a transverse cross-section of the fan shaped spray
pattern is elongated, elliptical, or oblong in shape. The fan shaped spray
pattern generated when liquid is dispensed from the slotted spray nozzie 40



13 fan". An alternative enbodi nent of the slotted spray nozzle 40 can be
fabricated as an assenbly by nmachining threads onto the nodel No. 652. 276
"mni fan" nozzle and then connecting a bushing or sl eeve to that nozzl e
such that it is attached in liquid comrunication to the discharge passage
27 of the pungofimibésg 20. Wiile the slotted spray nozzle 40 PCRUSS6/06283
constructed as an assenbly, the preferred enbodiment is a unitary
construction or fabrication resulting in a one piece slotted spray nozzle
40. In particular, the spray deh\ﬂﬁy system 10 and the slotted
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recess 545 having i1 nterna
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engagement . Theyapgan habe & fsHY TMidratiforf ist¥okifg Wil 4ty 8Rtbr¥yrénic rubbers,
EAs, and/or TEOs. These elastomeric materials contain plasticizers that
can be extracted into the cooking oil, thereby contaminating the cooking oil.
It is for this reason that these particular elastomeric materiais do not comply
with the: appropriate U.S. FDA regulation 21 CFR § 177.2600 (for "rubber
articles intended for repeated use") and should not be used in a siotted
spray nozzie 40 used for atomizing cooking oils. Other pertinent U.S. FDA
regulations are, for example: 21 CFR § 177.1210 for "closures with sealing
gaskets for food containers”; 21 CFR § 177.1350 for "ethylene/vinyi acetate
copolymers”; 21 CFR § 177.1520 for "olefin polymers”; 21 CFR § 177.1580
for “"polyester elastomers”; and 21 CFR § 177.1810 for "styrene block
copolymers”.

Since a fan shaped spray patiern is generated when liquid is
dispensed from a slotted spray nozzie 40 made of a rigid material, it is
convenient to aid the operator by indicating the alignment or orientation of
the fan shaped spray pattern. This can be accomplished by optionally
adding one or more visual or visualfunctional features, such as the visual
alignment tabs 50, §1 seen in FIG. 4 on the slotted spray nozzle 40. As
seen in FIGS. 1, 3 and 4, the visual alignment tabs 50, 51 are preferably
oriented such that they are aligned with the major axis of the elongated



circunferential rib 531 extendi ng radially outward fromthe inner |ayer 530
whi ch engages a circunferential channel 526 that is fornmed into the outer

| ayer 525. Since the outer layer 525 is nade of an elastonmeric material, it
can resiliently distort allow ng the channel 526 and the rib 531 to engage
in a snap fib oRIIE" - - WD 97/ 02896 PCT/US96/06283
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Referring now to a second alternative sl Préed spray nozzl e 640, as seen
in FIG 7 the forward | ayer or second seg nt 625, preferably nmade of an

el astoneric 'aI [ t t t. the si de
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630  extends WQM?‘!% likewisecthej majep @xiscot the elanaated;arifice 42 Wlﬂhbe dmeond
segment 625 yeifitaldstieritdtione hed @ilise dhe Nighidc Rl B8 nee& finathey sidtagportion

f th | 647.
Thus. the | exihieyieeey40 SR THa e' GR SHTHRRaCHARY et @ins i PRl e o
i s construct ecpredigtabie; erientationer iSimilary r whenvihiec Blotted sspray inczizie ¥Bdisces t he
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made integral with

| xe or,. ban rear 30.
Preferably, tH® E'Q'%&Eﬂss’lﬁpé’g sDF@’d%atﬁ{Pe%ﬁggp o?peé?tgﬁﬁl S‘b-e?ﬁlyect i on
nol di ng in oneansl efiectyelysgppip-a thin, uhiferm cating df kiqyid nntovheﬁmfacette beayer s
or even by dualgft@gponent injection nmol di ng. AI ternatively, the slotted

{5t aned-t oget her 3@%%483% 2 V- BRET BIBAYE AL 9. hE Hotsd, SETEY el om t e

i nvention di sc#®sEuisiVrsliapedieove 48)!‘!%190 am;eee ('Glxéiahmhldﬂmprmnts theer 630

gggagg o ast enegdrgetifieiaks aa' 16" & the FrBBW 48 Heddlli6d ' Abng ' MeCAki6H
dlmensmn of the e ngated onﬁt 42. As defined herein, the angle 0 will of
necessity be some value from between about 0° to about 180°, with the 0°
representing a groove 48 with parallel sides and 180° representing no
groove 48 at the exit side 44. The angle 6 for use in the slotted spray
nozzle 40 of the present invention preferably, is between about 20° to about
90°; more prefei’ably, between about 30° to about 50°; and most preferably
has a range of between about 41° to about 44° when used with a cooking
oil. It has been found that a triangular prismatic or "V-shaped" groove 48
and a hemispherical interior surface 47 in liquid communication with a
cylindrical liquid inlet such as the internal recess 45 work well to produce the
liquid sheet which disintegrates into a dispersed spray.

in a fourth aiternative embodiment of the slotted spray nozzie 140

seen in FIG. 10A, a cavity 161 is located at the exit side 144. The cavity
161 extends from the nozzle face 158 to the cavity bottom 163 which is
spaced axially from interior surface 147. The groove 148 cut through or
formed in the cavity bottom 163 intersects with the interior surface 147
forming the elongated orifice 142. This groove 148 can be, for example, in
the form of a slot or even a substantially elongated frusta-conical shape.
The cavity 161 is cup shaped and provides a recessed area around the
elongated orifice 142. This cavity 161 can be of various geometric shapes,
for example, concave, frusta-conical, cylindrical, rectangular, and the like.
The cavity 161 functions as a basin and helps to prevent excess dripping of
liquid from the slotted spray nozzle 140 after completion of a dispensing
cycle. FIG. 10A additionally depicts an alternative configuration for the
interior surface 147 which is shown in a substantially flat configuration and



l'ike. Referring nowto FIG 8, a third alternative slotted spray
nozzle 740 is shown i ncluding a housing 755 and an insert 756. The insert
756" havi ng an el ongated orifice 742 forned therein and the side of the
insert 756 opposite the elongated orifice 742 functions as a shoul der
765. The interngglorpseess 745 further including an interior %.r 33?’&?%350
having a first engagenent rim 754 |ocated at the exit side 5#
housi ng 755. The first engagenent rim754 extending radially inward from
the interior surface 750 and ternminatin@®®t a |ocation spaced radially
out board of the elongated orifice 742 Th ert 756 bei ng naintai ned
“within the int eFﬁ'z}% 2 c@mple, eanstryrted °ff??'§ b&]ﬁ‘&@'&?ﬁ’?ﬁ Of Angupstantiafiy
insert 756 bei nges:lmrﬁtmatanaﬂsuéh @3 anecelastomerici materiatr | Whilghiheh féféﬁéi!; t he
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surface 750 andfrusiargoninabs taperad] cand i the dJikecear ranyi atdmbination bofartiesd t he
doned surface 74dnfigliftidnist st and second engagenent rimnms WO
97/ 02896 PCT/ US96/ 06283

15 754 and 753 f ol B SRR ANEMAtLe smbodiment,of sinited, spmay nogsiec24R 8eoh it t he
resili-ent naturEl®f 10Behas ;an dnternal mecess 2450 withh duahdeme Ehapdd ifiterior a

snap fit  engagafaits DEta\aRd 2476, I TW6 'drocve 24¥h bRE 22858 %ide Brovided
which, arranged together with the interior surfaces 247a and 247b, form two
elongated orifices 242a and 242b. These dual elongated orifices 242a and
242b allow dispensing of the liquid in a twin spray pattern. The grooves
248a and 248b are centered in the dome shaped interior surfaces 247a and
247b of the embodiment seen in FIG. 10B. In FIG. 10C the grooves 348a
and 348b are offset from the central location on the dome shaped interior
surfaces 347a and 347b. The alignment or placement of the grooves 348a
and 348b along with variations in the angle 6 can allow the spray pattern to
be tailored so that a wider area of coverage can be obtained. Additionally,
the spray pattemns exiting from the individual elongated orifices 342a and
342b can overlap or be directed to different locations on a surface to be
coated, providing for an improved distribution of the dispersed spray on the
surface. Although only two elongated orifices 342a and 342b are seen in
FIG. 10C, additional elongated orifices 342a and 342b can be provided.

The spray delivery system 10 of the present invention can be used to
dispense virtually any liquid product in a more controlled and more
consistent fashion. However, it has been found to be particularly
advantageous to use the spray delivery system 10 for dispensing viscous
and/or solids laden liquids. Examples of such liquids include, but are not
limited to: cooking oils, pan coatings, flavored oils, liquid flavor enhancers,
mouthwashes, dyes, hair sprays, lubricating oils, liquid soaps, cleaning
solutions, laundry detergents, dishwashing detergents, pre-treaters, hard
surface cleaners, paints, polishes, window cleaners, cosmetics, rust
preventatives, surface coatings, and the like.

The solids laden liquids suitable for use in the present invention can
have a substantial amount of solid materials éuspended in them, preferably,



El astoneric materials as used herein can, for exanple and not by way of
limtation, belong to one of the foll ow ng categories: thernoplastic
el-astonmers (TPEs), thernoset el astoners, ethylene/octene (or butene or
hexene, etc.) copol yners, ethylene/vinyl acetate (EVA) copolynmers, and/or
bl ends of thgggofigdkés00ri es. More conci se descriptions and e

t hese categories of elastoneric nmaterials follow. In particular,

- TPEs are defined by ASTM D1556 as: "a fam]y of rubber-1ike materials
that, unlike conventional vul canized rubber, can be processed and
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butene and/or QERENE) erfthk NS o ot Boid parilfite HatbVd) used to enhance
the liquid products performance, see for example, U.S. Patent No.
4,385,076, issued May 24, 1983 to Crosby, and U. S. Patent No. 4,384,008,
issued May 17, 1983 to Millisor.

A particularly preferred cooking oil which has performed well with the
spray delivery system 10 of the present invention comprises vegetable oil,
salt particles, lecithin, solid flavor particles, carotene and other liquid flavors:
wherein from about 95% to about 100% of the flavor particles in the
unagglomerated state have a maximum particle dimension of less than
about 425 microns (through U.S. 40 mesh); from about 15% to about 40% of
the particles have a maximum particie dimension greater than about 75
microns {(on U.S. 200 mesh); from about 30% to about 50% of the particles
have a maximum particle dimension greater than about 53 microns (on U.S.
270 mesh); and from about 35% to about 60% of the particles have a
maximum particle dimension less than about 38 microns (through U.S. 400
mesh), and wherein about 99.9% of the salt particies in the unagglomerated
state have a maximum particle dimension iess than about 25 microns and
the weighted average particle dimension is less than about 10 microns. As
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16 copolynmers are, for exanple, the resins Utrathene[err] from Quantum
and ELVAX from Du Pont. O her classifications of elastoneric
materials are based on material properties rather than physical or

chem cal co bib. Sonme of the rel evant material propgidy
"ol ﬁé . e l@g&?ﬁi
har dness, Young S (tensile) and flexural nmodul i, and tensile an exur al

st rengt hs. Material hardness is measured gpaccording to ASTM D2240 or | SO
868 standards. Hardness scales Shore A and D are used for these
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st andards for the nsi k%})g@g@ are ASTM D412 (1SO 37) or ASTM D638 (1 SO
S

R527) and for tﬁ‘l@ R are ASTM D790  (1SO 178).
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40 that is capabbfualfy efrasisbie pospB0 doparktes Withuhesintdrioh @utfaéé 7 such

significant or et fnfdbeshidHindeh 3R S position and a closed position in order
to shut off or close the elongated orifice 42. Preferably the manually
retractable post 80 has a contour and size that is substantially the same as
the interior surface 47. This manually refractable post 60 can help to protect
the liquid from exposure to ambient atmosphere when closed and can also
help to clear or clean away any obstructions in the siotted spray nozzie 40
by ejecting or pushing any obstruction (e.g. particles, solids, agglomerates)
out from the internal recess 445 and through the elongated orifice 42.

In this embodiment, the manually retractable post 60 can be retracted
or the elongated orifice 42 opened and closed by rotating the slotted spray
nozzie 40 on the external threads 53 of the discharge tube 26. The
threaded engagement between the internal threads 52 on the slotted spray
nozzle 40 and the external threads 53 on the discharge tube 26 allows for
translational movement between the manually fetractable post 60 and the
elongated orifice 42. Rotation of the slotted spray nozzie 40 on the threads
will move the manually retractable post 60 toward the elongated orifice 42 or
away from the elongated orifice 42. Optionally, this transiational movement
can be accomplished using many other mechanical methods such as, for
example, sliding engagement or the like. Most preferably, the manually
retractable post 60 can be sufficiently retracted from the elongated orifice 42
to allow an opening substantially equal to or greater in area than that of the
.discharge passage 27 between the manually retractable post 60 and the
internal recess 445 so that the manually retractable post 60 does not
obstruct the liquid flow through the slotted spray nozzle 40.



even when the |iquids dispensed contains suspended solid particul ates of
si'zes slightly larger than the m nor dinension of the elongated orifice 42.
Solid particulates of sizes slightly larger than the m nor dinension are
preferably particul ates of sizes between about the size of the mnor

di mensi on of ‘{vox7mbeéegated orifice 42 to about the size of therrusvens2ss
dianeter of the internal recess 45. The m nor dinension of the el ongated

orifice 42 is nmeasured in the at rest copdition, not at a tinme when |iquid
is passing through the elongated orifice®42. For exanple, when dispensing

between about 30 Srnie ihe'Brétenfy BFES VersH Gf g sof adih SAGHORE 10
experi ences abd®PIPYE &HEggr operpted speaver dyrppumpdevice 20as depictrd i FIG. a
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live rary cl og
I s when the sl O?rpgé)y m §/he spray delmery se/stem g18ras de lcte&?n FH‘ s@p&' "ff}‘\ ess
t han about 15 s%ﬁgéﬁﬂ}t!ﬂ'ﬂo’b)m? fager button 424 reglacgs 1‘1‘3 ﬁ’s@gﬁf 24 taeeplintFiGd1spr ay
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that,  during 43Qifropethe aympyehamber 428. Undbis regipmndating dinger ipump type sol i d
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427 of the discharge tube 426 and the finger button 424 reciprocally
engages a piston 429 that is slidably fitted within the pump chamber 428 in
order to effectuate actuation of the spray delivery system 410. For typicat
operation of such a reciprocating finger pump, see, for exampie, U.S. Patent
No. 4,986,453 issued January 22, 1991 to Lina et al.

Although particular versions and embodiments of the present
invention have been shown and described, various modifications can be
made to the spray delivery system 10 and the method of assembly or
operation thereof without departing from the teachings of the present
invention. The terms used in describing the invention are used in their
descriptive sense and not as terms of limitation, it being intended that all
equivalents thereof be included within the scope of the appended claims.



|n|t|aIIy te Bﬁ el ongated orifice 42__thus causing a

pressure obstruction, which i fmg@w%%
el ongat ed or| liently distort and/off expagge y tr

m nor di mensi on of the elongated orifice 42 is te rby—tRorease
enough to al |l ayobhexsed! | d particul ate to pass through and %rﬁjsWd
along with the liquid in a di spersed spray. The elongated orifice 42 in
the slotted spray nozzle 40 constructed @ a rigid material is not able
toresiliently distort I|ike .the el astonmeric material and thus when a
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used to nmake tpwn;sﬂeme.dhsgpegy delivetysy$tem zhascerizetibycal or fan shaped
spray pattern is I [ rs Y,
dgl | %Py el em ‘ge pred 9%dvﬁ@"ln\:luﬁiﬁgd% #%Sugh:g’ af'n lﬂlagét %@rena@é%g axit. ¢
di spersed dropl & rofhe PP%fUQOX%W%r?@eH‘ %"‘@ ﬁ“’?\‘%s’bér@@t side that
cross-secti on oftemhipatesrin smaplotgatedayifice @t the exit isides i iméradl regbss Beingal .
or obl ong } n Shfhﬁgché-@% figid &mgaﬁwo th@dideal &%ﬁ%@?&é@g' dis
ng%ggg / 06;8? such Sil'tatt {he |lq1P d ;}éssmg through the discharge passage flows through
the spray nozzle and converges toward the elongated orifice and is
dispensed therefrom in a dispersed spray.

2. The hand holdable spray delivery system according to ciaim 1
wherein the liquid is a solids laden liquid, more preferably the solids laden
liquid contains up to 10% solid particulate material.

3. The hand holdable spray delivery system according to claim 1 or 2
wherein the liquid is further characterized by a vegetable oil based cooking
spray, preferably the vegetable oil based cooking spray includes salt
particies.

4. The hand holdabie spray delivery system according to any one of
the preceding claims wherein the spray nozzie is characterized by an insert,
the insert being contained within the housing and the insert having the
elongated orifice formed therein, the internal recess further including an
interior surface and an engagement rim, the engagement rim being located
at the exit side of the housing, the engagement rim extending radially inward
from the interior surface and terminating at a location spaced radially
outboard of the elongated orifice, preferably the insert is constructed of an
elastomeric material allowing the elongated orifice to resiliently distort duﬁng
use and the insert is maintained within the internal recess by the
engagement rim.
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rigid material preferably_has—anr-—aspect— &
greater ﬂmmmmmnmn and nore preferably the BHEETlMSlEF—Ei\b
about 1.6*to¢ ' abouf 3" These aspect ratios are fo sprayEl?izﬁQ@ ns
generated from sl otted spray nozzles 40 constructes=gf—efastoneric
materi al s andygferfphggsd Material s bot h havi ng substanti al | ycyf/6@8héss!
di mensi ons and the aspect ratios of the spray patterns are determ ned by
measur enent of the dianeters of the sprzaé patterns at a di stance of
about 8 inches fromthe el ongated orifice Furthernore, the
chem cal and physical conpositions of the materi al as well as its
mat eri al properties need to be considered in selecting a material for a
sl otted spray nozzl e54(Theeband haldablevdpsay délivery qystem accoeding tb apgoaedfcan
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preferably a thermoplastic copolyester, the elastomeric material allowing the
elongated orifice to resiliently distort thereby substantially reducing the
likelihood of clogging during use.

8. The hand holdable spray delivery system according to any one of
the preceding claims wherein the pump device is further characterized by a
trigger operated sprayer including a trigger and a piston, the trigger serves
as an actuator which reciprocally engages the piston, the piston being
slidably fitted within the pump chamber in order to effectuate actuation of the
spray delivery system.

9. The hand holdable spray delivery system according to any one of
the preceding claims wherein the pump device is further characterized by a
reciprocating finger pump having a finger button and a piston, the spray
nozzle being connected to the finger button so as to be in liquid
communication with the discharge passage, the finger button reciprocally
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adding o or vi sual /functional features, such as the visual
al i gnmngmmmlmﬁﬂg in FIG 4 on the slotted spray nozzle 40. As

seen in the vi sual al i gnnent erably
oriented such that they are aligned with the rral{aﬁ'ﬁ%%gf& é%l%e% ngat ed
19
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When the visual alignnent tabs 50, 51 arg.in a verti cal orientation,

| i kewi se the major axis of the elongate rifice 42 wll beina vertical

orientation a e sI spray
nozzl e 40 suchrg‘ hgﬁ’tﬂé BF téﬁ qﬁég'séw Be'ngs aﬂiﬁ&gtﬁg %Pg‘g

pr edi ct abl e oﬂmemeaﬂqsﬁectgatﬁacawt;m QME%SP'FW 'YﬁWéNS?m ay nozzI e 40 is
rotated the operator will still be able to predict the orientation of the
energi ng fan shaped spray pattern. "“Therefore the operator is able to easily
and effectively apply a thin, uniformcoating of liquid onto the surface to
be coat ed. FIG 9 depicts a "V-shaped" groove 48 on the slotted
spray nozzl e 40.- This "V-shaped groove 48 has an angle 0 (Theta), which
represents the average included angle of the groove 48 neasured al ong the
maj or di mensi on of the elongated orifice 42. As defined herein, the angle
0O will of necessity be sone val ue from between about 0 to about 180[err],
with the Oferr] representing a groove 48 with parallel sides and 180[err]
representing no groove 48 at the exit side 44. The angle [err] for use in
the slotted spray nozzl e 40 of the present invention preferably, is

bet ween about 20[err] to about  90[err]; nore preferably, between about
30[err] to about 50; and nost preferably
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has a range of between about 41[err] to about 44[err] when used with a

cooki ng oil. It has been found that a triangular prismatic or 'V-shaped"
groove 48 and a hem spherical interior surface 47 in |iquid comrunication
with a cylindrical liquid inlet such as the internal recess 45 work wel |

to produce thavootnsesi d sheet which disintegrates into a di spergeskawiyzay.
In"a fourth alternative enmbodi ment of the slotted spray nozzle 140 seen
in FIG 10A a cavity 161 is located at the exit side 144. The cavity 161
extends fromthe nozzle face 158 to the %jﬁbty bottom 163 which is spaced
axially frominterior surface 147. The gr e 148 cut through or f or med
in the cavity bottom 163 intersects with the interior surface 147 form ng
the el ongated orifice 142. This groove 148 can be, for exanple, in t he
formof a slot or even a substantially el ongated frusta-coni cal shape.

The cavity 161 is cup shaped and provides a recessed area around the

el ongated orifice 142. This cavity 161 can be of i ous geonetric shapes,
for exanple, concave, frusta-conical, cylindrical,jrectangular, and the
like. * The cavity 161 functions as a basin and he] ps to prevent excess
dripping of liquid fd8N\the slotted spray nozzle 140 after conpletion of

a di spensing cycle. FIG\ 10A additionally depictjs an Affernative

configuration for the intgrior surface 147 which is ghown in a
substantially flat conflgura ({on and 2Q 971/ 02896
PCT/ US96/ 06283 7 N 40 or
exanpl-e, constructed of a flexi TN o.ﬁ‘ \ resilient
material such as an el astoneric pg &t \‘ “{((\ i\
configuration off%he nterior f,“ b2 ‘i‘\\ c/\ dorre dped,
ot her configurations™ef_th g ;"u\ﬁ so be uti I i zed
whi ch provi de /)' '
51
53
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for liquid convergence toward the elongated orifice 142. For exanple, the
fnterior surface 147 can also be substantially conical, concave, curved,
frusta-conical, tapered, and the like, or any conbination of these
configurations. The fifth alternative enbodi nent of slotted spray
nozzl e 240 swen7iogess FI G | OB has an internal recess 245 Wi pdyokoshs289 e
shaped interior surfaces 247a and 247b, Two grooves 248a and 248b are
al so provided whi ch, arranged together with the interior surfaces 247a
and 247b, formtwo elongated orifices 242a and 242b. These dual el ongated
orifices 242a and 242b al | ow di spensi rZ/Q)f the liquid in a twin spray
pattern. The grooves. 248a and.248b are centered in the done shaped
interior surfaces 247a and 247b of the enbodinent seen in FIG 10B. In
FIG 10C the grooves 348a and 348b are offset fromthe central |ocation
on the dome shaped interior surfaces 347a and 347b. The alignment or
pl acenment of the grooves 348a and 348b along with vqriations j10 t he angl e
[err] can allow the spray pattern to be tailgred so ?hat a wder area of
coverage can obt ai ned. Additionally, t he SPray patterns/exiting from
t he individual &)l ongated orifices 342a and p42b cary overl Ap or be
directed to diffgrent | ocations on a surface fto be coat provi di ng for
an inproved distribution of the dispersed spyay on the Surfageg Al t hough
only two el ongated\ori phoes 342a ang<SI@Le seen ifn 2
addi ti onal el ongat ces u{ﬁ!ﬁt'."‘g). be provi ded The
spray delivery é’.}rﬁ’?/’.’yln r‘,’/ 3 d .ﬂ"%‘% be yg€ed to dispense
virtually & .”ﬁg?iﬂg““?% RN "q‘ € consistent
f ashi on. ",\-"..&\Q.W? o 4‘1\ \\\ advantaggous t o
use the spray ,%Ma@\ \j;f‘,}\ OQ) "’:‘\\\\\ 6r solids
| aden |iquids. EXXEDDABAD ?qk TRV e JRNORRDBK, [imited to:
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PCT/ US96/ 06283 21 up to about 3%
by wei ght of solid particulate; nore preferably, up to about 6% by wei ght
of solid particulate; and nost preferably, up to about 10% by wei ght of
solid particulwoernmperi al . When the slotted spray nozzl e 40 pcnuses/os2s3
constructed of a rigid material, the particle dinmensions preferably are

| ess t hah about the m nor -di nension of the elongated orifice 42. Wen the
slotted spray nozzle 40 is constructed of an elastonmeric material, the
particle dinmensions are preferably |ess tB# about the inner dianeter of

t he internal recess 45 at the done shaped interior surface 47. The |evel
of solids and the size of the solid particles that can be contained or
suspended in the solids laden liquid C3p varyggxnnlgguid to liquid and
it isdnmportant to control the anount /and si Ze "of solid particles
contained in the liquid in order to rfeduce vkel i hood of cl ogging of
the slotted spray nozzle 40. ] quids4 or use in the
spray delivery system 10 are £o0ki ng sprays. These
products are often formul at edP? ~w Nage (from about 80 to
100% by wei ght) of vegetable oil vi scous and can al so
be solids | aden. Typicall o T T per cent ages of

l ecithin, enulsifiers and flavor e ‘W th other ingredients
and solids, for exanple, flavor sol salts, or other
solid-particulate material used to enr\\ i Abi d products
performance, see for exanple, U S. Pat\Ng ) L~38%, 076, issued May 24,
1983 to Crosby, and U. S. Patent No. 483 ued May 17, 1983 to
MIIlisor. A particularly prefé iy mhichﬁfas per f or ned

well with the spray delivery syggem 10 tep I nventi on conpri ses
veget abl e oil,
46
Fig. 3
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salt particles, lecithin, solid flavor particles, carotene and other |iquid
fl:avors; wherein from about 95%to about 100% of the flavor particles in
t he unaggl onerat ed state have a maxi mum particle di nension of |ess than
about 425 m crons (through U S. "40 nesh); from about 15%to about 40% of
the parti cl es weypmeenraxi num particl e di nension greater thanpepasssoéss
~mcrons (on U S. 200 nesh); fromabout 30%to about 50% of the particles
have a maxi num particl e di nension greater than about 53 mcrons (on U S
270 nesh); and from about 35%to about 60%af the particles have a

maxi mum particle dinmension |ess than aboul‘f@8 m crons (through U. S. 400
nmesh), and wherein about 99.9% of the salt particles in the unaggl onerated
state have a maxi mum particle dinension | ess than about 25 m crons and

t he wei ghted average particle dinmension is |ess than about 10 m crons. As
WD 97/02896

PCT/ US96/ 06283 4 8 4§sed her ei n
the termparticle dinensionfefgrs tpd8he oygf-all vvi(?th of dizgnet er of
the particle. The slttled gpray a0zzl e 40 can opt| ghal have a
manual cl osure or cl eani ng atgre en in FIGS. 11A a B. In this
enbodi nent, a manual | y ost 60 is af faacEdi stal end
of the discharge passs3 q0 all ow the | ‘:‘\\\\:\; t hr ough
t he di scharge pas§%§e\ n gn or retraqv Ny in FIG
11A). The manual |y ret Lo—gRAN60 i s connechE) - - \\3.% abge
tube 26 by struts 67 thathN_ &&lend -at 8§ out warp - ost 60.
This manual ly retractabl g used to helR (}\\\ el ongat ed
orifice 42 when the sl 40 is i ating or
cl osed position (seen ) 74\\

: 46 :

' 53

52 : 26
Fig. 5A - Fig. 5B
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manual |y retractabl e post 60 cooperates with the interior surface 47 such
that it is noveabl e between an open position and a cl osed position in order
to shut off or close the elongated orifice 42. Preferably the manually
retractabl e post 60 has a contour and size that is substantially the sane
as the i n{x@ydzsgegur face 47. This manual |y retractabl e pastT/fsdeeess hel p
to protect the liquid-fromexposure to anbi ent at nosphere when cl osed
and can al so hel p to clear or clean away any obstructions in the slotted
spray nozzl e 40 by ejecting or pushi any obstruction (e.g. particles,
sol ids, aggl onerates) out fromthe |ﬁ§@}nal recess 445 and through the
el ongated orifice 42. In this enbodinent, the manually retractable
post 60 can be retracted or the elongated orifice 42 opened and cl osed by
rotating the slotted spray nozzle 40 on the external threads 53 of the

di scharge tube 26. The t hreaded engagenent between the internal threads

52 on the slotted spray nozzl e 40 and the extgeg4ml threads 53 on the

di scharge tube 26 allows for transl ati onal venment between the nmanual ly
retractabl e post 60 and the 58f#wpgated orifige 42. RBBBtion of the slotted
spray nozzle 40 on the threads N | nove |t mapdal |y retractabl e post 60
toward the el ongated orifg 42 or away firpm tHe elongated orifice 42.
Optionally, this translationa novene : acc Pshed usi ng many

ot her nechani cal nethods such asy di ng engagenent or the
li ke. Most preferably, the II ¥ act 52%n be
sufficiently retracted fromt R if/, 42 OW an openi ng
substantially equal to or greater | ”ithanéz t of the di schar ge
passage 27 between the nmans40+y_Lelr k | POgAy0 and the i nt er nal
recess 445 so that the manual |y retrigAgbl g, post oes not obstruct the
liquid flow through the slotted spr bz A8240. 5300 97/ 02896
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23 VWhile the presently preferred version of the spray delivery
system 10 enpl oys a trigger.operated sprayer type punp device 20 as
depicted in FIG 1, a reciprocating finger punp type punp device 420
could al so be enployed in the spray delivery system 410 as depicted in
FIG 12. In swdonemeconfiguration, the finger button 424 repcaiRdsis
~trigger 24, seenin FIG 1, as the actuator. Qther elenents depicted
“include a slotted spray nozzle 440 havi ng an el ongated orifi.ce 442
wherein the slotted spray nozzle is incghBorated into the finger punp
420, a container 430 (shown in outline y) to house the liquid, a punp
chanber 428, and a inlet tube 422 having an inlet passage 423 therein

t hat extends downward within the container 430 fromthe punp chanber 428.
In this reciprocating finger punp type punp device 420 the slotted spray
nozzl e 440 is connected to the finger button 424 so as to be in liquid
communi cation with the di scharge passage 427 of the discharge tube 426
and the finger button 424 reciprocally engages a piston 429 that is
slidably fitted within the punp chanber 428 in order to effectuate
actuation of the spray delivery %ysten1410. For typical operation of such
a reciprocating finger punp, sed r ezﬁgpl e, U 49 patent 4,986, 453
i ssued January 22, 1991 to Lina et a\. Al tthough partAd cul ar versi ons
and enbodi ments of the preseff4\ inveptioh havpsdeen g wn/and descri bed,

various nodifications can be de tq the spray delixjyery'system 10 and the
nmet hod of assenbly or oper ati onjhereof W thout/ deparying fromthe
t eachi ngs of the present i nventd (4 _describing the
invention are used in their de e s&nke/a As terns of
limtation, it being intended th ' Feof be i n_,gslauded
within the scope of the appended
\
\res 747 S
[ ~—7s0 |
740\ 145
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752
746
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PCT/ US96/ 06283 ' 24 1. A hand
hol-dabl e spray delivery systen1for di spensing a liquid, the spray
delivery system conprising a container adapted to house the |iquid, t he

l'i quid preferagpyzpmes @ viscosity of from80 to 300 centi poi SRyrnkediEsase! | Y
actuat ed punp device nounted on the container, the punp device including

an inlet passage, a punp chanber, and a dlscharge passage having a dista
end, all being connected in quuid connunbgg ion so that the liquid can be
punped fromw thin_the container, through e inlet passage, into the punp
chanber and through t he d|§€€arge pass upon {ggual actuation of the
punp device; the spray deli syste Act ¢rized by: a spray
nozzl e including a housing having an |n e 51 e %? an exit side, the
housi ng having an internal recessXhrough \tpefi si de t hat term nates

in an elongated orifice at the ele . .I recess being
attached in liquid comggycation t# /f\ 1’” 4 t he di scharge passage
such that the liquid passing'throu 70 ssage fl ows through :
the spray nozzle and converges to y” ‘mﬁu&w‘zzv r|f| c_anthg S
di spensed therefromin a dlspersed,r 4//=. he hand hol dabl e
spray delivery system acct4ting ¢/’ the liquid is a solids
| aden liquid, nore preferably th qli d contains up to 10%
solid particulate naterlal /9 ,fble spray delivery
s further
7

system according to ¢4& "ﬂl::

characterized by a vegetable cnl,/ P54 _QLngLabissthe
veget abl e oi|l based cooki ng spr . fcl es. .

7]y one of t he

zed by an insert,
nsert having the
urther including an

The hand hol dabl e spray dellver
precedi ng clai nms wherein_the sp ,
the insert being cont ai ned mnthl
el ongated orifice forned therei

interior surface and an engage -' 5 eNoaUCITE rimbeing | ocated
at the exit side of the housing, the engage i mex®ending radially
~inward
. 152 146
Fig. 10A

242a

247a 247b
Fig. 10B




el

fromthe interior surface and termnating at a | ocation spaced radially
out board of the elongated orifice, preferably the insert is constructed of
an el astoneric material allowing the elongated orifice to resiliently

di stort during use and the insert is maintained within the internal

recess by t genment rim WO 97/ 02896 PCT/US96/06283
PCT/ Uso6] 06209 #7028 25 5. The
hand hol dabl e spray delivery system according to any one of t he

precedi ng clains wherein the exit side includes a groove therein which
intersects with the internal recess to fmthe elongated orifice,

preferably the groove is a V-shaped groove. 6. The hand
hol dabl e spray delivery system according to any one of t he preceding
claims wherein the spray nozzle is constructed of an el astoneric
material allow ng the el ongatié@box; fi iliently distort during
use. 7. The hand hol dabl system accordi ng to any
one of the preceding clains where is further characterized
by asfirst segnent af fif oas the first segnent being
| ocated at the I nl et side hawng tixexaefna Aecess extendi ng
t heret hrough and t he second ' t he |t side
havi ng the el ongatgg orific gnent " Del ng nade of
an elastomeric mateyial whe ' erial preferably has
a hardness of betweey 40 Sh 60
60 cr=— 67
42 | —27
26
40 / 53
47 Fig. 11A
5
67--..
T 165a
48 %/
i 165b
60 165¢
42 R a1




Shore D, the elastoneric material nore preferably has a flexural nodul us of
between 1,000 psi to 25,000 psi and - the-elastoneric nmaterial is nobst
preferably a thernoplastic copol yester, the elastoneric material allow ng

t he el ongated orifice to resiliently distort thereby substantially
reduci ng the wodneisdsi hood of cl oggi ng during use. PET/USISR6IRI N
hol dabl e spray delivery system according to any one of t he precedi ng
claims wherein the punp device is further characterized by a trigger
operated sprayer including a trigger and a piston, the trigger serves as
an actuator which reciprocally engages t@%iston, the piston being
slidably fitted within the punp chanber in order to effectuate actuation of

t he spray delivery system 9. The hand hol dabl e spray delivery
system according to any one of t he preceding clains gﬁ rein the punp
device is further characterized by a reci procati (0 ger punp having a
finger button and a piston, the spr oz @i ng connected to the
finger button so as to be in liqui i won with the discharge
passadge, the finger button recipro

REPLACED WO 97/ 028349 —

420hgagi ng t he
An f' punp chanber in order

PCT/ US96/ 06283
pi ston, the piston i Slidably
g&fon 0

to effectuate actu f the spr !ye m
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(57) Abstract

A hand holdable spray delivery system (10) for dispensing
a relatively viscous and/or solids laden liquid is ided. This
spray delivery system (10) includes a container (30) adapted
to house the liquid. A manually actuated pump device (20)
is mounted on the container (30). The pump device (20)
including an inlet passage (23), a pump chamber (28), and a
discharge passage (27) having a distal end connected in liquid
communication so that the liquid is pumped from within the
wmaher(%).ﬂlroughﬂwinletgassagem),inmﬂnemp
chamber (28) and through the discharge passage (27) upon
manual actuation of the pump device (20). A slotted spray nozzle
(40) including a housing (55) having an inlet side (46) and an
exit side (44) is also included. The housing (55) having an
internal recess (45) through the inlet side (46) that terminates
in an elongated orifice (42) at the exit side (48). The intemal
recess (45) being attached in liquid communication to the distal
end of the discharge passage (27) such that the liquid passing
through the discharge passage (27) flows through the slotted
spray nozzle (40) and converges toward the clongated orifice
(42). The liquid is dispensed thersfrom in a dispersed spray.
The slotted spray nozzle (40) can be made of a rigid material or
an elastomeric material. A fan shaped dispersed spray pattern is
generated when the nozzle (40) is made wsing a rigid material,
however, when an clastomeric material is utilized, the nozzle
(40) is capable of ejecting particles larger than the smallest
dimension of the elongated orifice (42), thereby substantially
reducing the likelihood of clogging. Several versions of the
spray delivery system (10) are illustrated, including a trigger
operated sprayer and a reciprocating finger pump (20).




