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pressurized can di spensing systens. One squeeze bottle dispenser which has
cone into use as a substitute for pressurized cans is described in U S
Patent WD 01/96187 PCT/USO1/ 18818 2

VARIABLE DISCHARGE DISPENSING HEAD
FOR A SQUEEZE DISPENSER

FIELD OF THE INVENTION

This invention relates to a dispensing head for a

dispenser which is pressurized by squeezing the sides of the

container. More particularly, the invention is directed to a

dispensing head in which air and liquid are mixed to produce a

fine spray, and in which the density of the spray may be

varied.

BACKGROUND OF THE INVENTION

Although squeeze bottle types sprayers have been used for
many years, such sprayers were largely replaced for a long
period of time by pressurized can dispensing systems. One
squeeze bottle dispenser which has come into use as a

substitute for pressurized cans is described in U.S. Patent



Nos. 5,183,186 and 5, 318, 205. These patents show a squeeze bottle

di spenser in which an air passageway and a product (i.e., fluent material)
passagewawo@ekigyn a tapered m xi ng chanber. I n the devi cea@udonagsis
invention, the tapering of the m xing chanber direct the air flow at an
angle to the flowof liquid, resulting in turbulence in the liquid in the

m xi ng ckagbes, 1503, 9 sleurbidl &)ca shneaks traeski guitdndl 3RSw At sepkekx M xes
it with the air. As aresult, a fine spray is propelled out of the
orifice. One characteristic of current dispensers such as those described

in Pat. Ngstt2e183s386sa0d 1% 3h8cB0an 8ithabskhgewayoHnl and-density of the

spray is fixed. In other words, current dispenSers only provide for either
an open position, in which a fixed density spray is made or a cl osed

position in whichitpREenhsR9a3Pr BYssT YmOE+ THE HNVENTLON Aegondi ngl y,
it is an ébjecf of the angnt?oﬁ ?OSSrggwgg ma Spray diE%%nggng dev?ce for
use with a'non-pressurized WO 01/96187 PCT/ USO1/ 18818

chamber. In the device of that invention, the tapering of the
mixing chamber direct the air flow at an angle to the flow of
liquid, resulting in turbulence in the ligquid in the mixing
chamber. This turbulence breaks the liquid up and intimately
mixes it with the air. As a result, a fine spray is propelled
out of the orifice.

One characteristic of current dispensers such as those
described in Pat. Nos. 5,183,186 and 5,318,205 is that the
amount and density of the spray is fixed. In other words,
current dispensers only provide for either an open position,
in which a fixed density spray is made or a closed position in

.

which there is no spray.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the invention to provide

a spray dispensing device for use with a non-pressurized



3 container, such as a squeeze bottle, which allows the density of the
spray to be varied. It is a further object of the invention to provide a
val ve whivedops@sents the infiltration of air into the intpenabol/pgassages of
the dispenser. In accordance with thedinvention, a spray dispenser is

provi ded having a dip tube which can extend into a container, such as a

squeeze hottdenchOl §1RH AsdHaBhb¥z8f bbtAULD. wHDEh LPPoRE the gipsiupe is
connected. to a ball-check val ve assenbly having a ball which ordinarily

rests on top of a conduit of restricted dianmeter. A rotatable valve has an

air passpgen@ndpfaPredust pasgage. The air passage in the spray dispenser
can connect the inside of the bottle with a mxing chanber in the
di spenser. The separate product passage |leads fromthe top of the

bal I - check tor@ i xing,cpRapes, 00 i Sr ghe echedh i pyrrd, Do Al ifice in
the m xi ng chanber. The, air passage is an annul ar passageway ichis
concentrically disposed around a portion of the product passage |leading to

valve which prevents the infiltration of air into the internal
passages of the dispenser.

In accordance with the invention, a spray dispenser is
provided having a dip tube which can extend into a container,
such as a squeeze bottle, holding a quantity of liquid. The
top of the dip tube is connected to a ball-check valve
assembly having a ball which ordinarily rests on top of a
conduit of restricted diameter. A rotatable valve has an air
passage and a product passage. The air passage in the spray
dispenser can connect the inside of the bottle with a mixing
chamber in the dispenser. The separate product passage leads
from the top of the ball-check to a mixing chamber and is
directed toward a spray orifice in the mixing chamber. The"
alr passage is an annular passageway which is concentrically
disposed around a portion of the product passage leading to

the mixing chamber. As the valve is rotated, the amount of



the m xi ng chanber. As the valve is rotated, the anount of WD 01/96187
PCT/ US01/ 18818 4 communi cation between the air passage and product passage
and thewabepdier of the container is varied. Wen the borCT/@sogisspueezed
while the rotatable valve is open, the resulting pressure build up forces
air into the mxing chanber and liquid up the dip tube. The liquid forces
t he bal | cbeeknt eaopen aedwtbe thquiedri padsnaget efddt pwaddcthpasshgengnd
chanber. Sinmultaneously, air is forced through the annular air passage.
The stream of air converges and inpinges upon the core streamof liquid
when deftiest edtbyibaperedhwatbstadhethesmrirngdchanber. This causes an
atom zation of the liquid and a fine spray is expelled through the
orifice. As the pressure in the bottle is relieved, the ball drops down

back onto thewgenduhé pbrtestiscigdedianeiriléhenebyotbtappbngapveodust in
the dip tube. Thus, the product will be retained in the dip tube at a high
| evel , above the liquid Ilevel in the bottle, ready for the next squeeze

cycle. ldpen, the resulting pressure build up forces air into the
mixing chamber and liquid up the dip tube. The liquid forces
the ballcheck to open and the liquid is directed toward the
mixing chamber. Simultaneously, air is forced through the
annular air passage. The stream of air converges and impinjes
upon the core stream of liquid when deflected by tapered walls
of the mixing chamber. This causes an atomization of the
liquid and a fine spray is expelled through the orifice.

As the pressure in the bottle is relieved, the ball drops
down back onto the conduit of restricted diameter thereby
trapping product in the dip tube. Thus, the product will be
retained in the dip tube at a high level, "above the liquid
level in the bottle, ready for the next squeeze cycle. In
this way, the lag time which ordinarily occurs prior to

spraying is eliminated.



this way, the lag tinme which ordinarily occurs prior to spraying is
elimnated. WO 01/96187 PCT/US01/ 18818 5 The product passage is forned in
a val ve whoot9d187 housed in a body of the spray di spenserPCT80VE®BISe nmay
advant ageously be formed as a rotatab}e val ve which opens and closes the
air and product passageways. In a closed position of the valve, both the

product and aiThepFFeAPRINAY ¥ geCAP! Rirelel Glsedrdiard hdiidhsiige hefuste
squeeze bottle, thereby preventing air fromentering the inside of the
squeeze bottle. The closing off of the passageways therefore reduces

potentiakn @rypoay off the gpqgwddg@@@mgeﬁ n the @@g@@zgmgottle The valve is
formed so that as the valve is rotated from a closed position to a

conpl etely open position, the amobunt of comrunication between the interior

of the caavAhREHeBNd1LNBe PB2RRAECAS & VR2db1kNvhlive IBARE opEHg Qﬁas' ty
of the spray can be varied. Further objectlves and advant ages of th

subj ect
closes the air and product passageways. In a closed position

of the valve, both the product ;nd ailr passageway are
completely closed to the inside of the squeeze bottle, thereby
preventing air from entering the inside of the squeeze bottle.
The closing off of the passageways therefore reduces potential
drying of the liquid product in the squeeze bottle.

The valve is formed so that as the valve is rotated from
a closed position to a completely open position, the amount of
communication between the interior of the container and the
passages is varied. In this manner, the density of ﬁhe spray
can be varied.

Further objectives and advantages of the subject
invention will be apparent to those skilled in the art from

the detailed description of the disclosed invention.



invention wll
description of the disclosed invention.

DESCRI PTM@Nop61FHE DRAW NGS Fig. 1 is a cross-sectional
Fi g.
i nvention;

di spensi ng head of the present invengion;

spray dispensing head of the present
the spray dispensing hegfrpf HRECRRPEIBR! oY A

be apparent to those skilled in the art from
WD 01/96187 PCT/ US01/ 18818 6 BRI EF

the detail ed

VPEWUSH1/ISBES Spr ay
2 is a side view of the
Fig. 3is a top view of

Bt pRAGTEY. 4 TS a

perspective view of the valve of the present nventlon Fig. 5is a
frontal view of the valve; Fig. 6 is a side view of t he valve; and Fig. 7
is ala view_of the_notch d sur,f aces of inlet .valve..11 DETAI LED
beser oyRER: Ol]—' B oP ERAEr ERRODLRERTS T oW OF tHE SBr&Y a¥8pdSsind REI4

of the present invention:;

Fig. 2 is a side view of the spray dispensing head of the
present invention;

Fig. 3 is a top view of the spray dispensing head of the
present invention;

Fig. 4 is a perspective view of the valve of the present

invention;

Fig. 5 is a frontal view of the valve;

Fig. 6 is a side view of the valve; and
Fig. 7 is a layout view of the notched surfaces of the inlet
valve.

AS

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1 is a cross-sectional view of the spray-dispensing

The spray dispensing device

head of the present invention.

housing 2 is adapted to be mountable atop a neck 4 of a bottle



Fig. 1 is a cross-sectional view of the spray-dispensing head of the
present invention. The spray dispensing device housing 2 is adapted to be
nount abl avavops187 neck 4 of a bottle WO 01/96187 PCT/ USO1/ e8B1801/188B i n any
manner. known to those skilled in the art. The spray dispensing device
housi ng i ncludes a conduit 8 for receiving a dip tube 10. Arestricted
conduit 12 oh anpahécheckkualmetd4thesei yesllbtieihophendrof tiige dspriybe
10. The restricted conduit 12 conmunicates with the dip tube 10 so as to
allow fluid to pass through. The inner dianeter of the restricted conduit

12 is smalépenshan ddeideansteingf ihbeubas!albonfiuibes bedit cheekiviagve 14
so that the ball 16 ordinarily sits atop the restricted conduit 12. Wen
the ball 16 is in this position, the ballcheck valve 14 is closed so that
the top edtbofuhderodip tube 10 is also closed. The inner dianeter of the
remai nder of the ballcheck valve 14 is larger than the dianeter of the
ball 16. In this way, the ball 16 is free to ‘

A restricted conduit 12 of a ballcheck valve 14 receives

the top end of the dip tube 10. The restricted conduit 12
communicates with the dip tube 10 so as to allow fluid to pass
through. The inner diameter of the restricted conduit 12 is
smaller than the diameter of the ball 16 of the ballcheck
valve 14 so that the ball 16 ordinarily sits atop the
restricted conduit 12. When the ball 16 is in this position,
the ballcheck valve 14 is closed so that the top end of the
dip tube 10 is also closed. The inner diameter of the
remainder of the ballcheck valve 14 is larger than the
diameter of the ball 16. In this way, the ball 16 is free to
move upward in response to upward movement of fluid in the dip
tube to open the ballcheck valve 14.

The top of the ballcheck valve 14.receives a coaxially
disposed feed tube 18 which allows for the passage of fluid

from the restricted conduit 12 through the housing 2. The



nmove upward in response to upward novenent of fluid in the dip tube to
open the ballcheck valve 14. The top of the ball check valve 14 receives a
coaxi al | wodi/sqesed feed tube 18 which allows for the pasBap®safistisui d
fromthe restricted conduit 12 through the housing 2. The WD 01/ 96187
PCT/US01/18818 8 feed tube 18 has a diameter which is substantially the

same as thed RINGer s LNe1bAldiceck el ue Min A Bai a0 Y $HOERE o301 055

the top of the feed tube 18, and can be oriented in any irection. The
ball 16 is therefore free to nove upward to open the ballcheck val ve 14.

Because the dicamehelerobft hed esd 1dneke 3B 1ve hargern bhan 7ohe sdiramrber of
the ball, product may flow freely past the ball. For sinplicity of
construction, the feed tube 18 is an extension of a wall 22 of the housing
2. The feedossb&h&8top otthéhealflee?? tobe d6nmanidcabe et braeptedudh any
passageway 24 wthin a valve 26 when the valve 26 is in an open position

through a product orifice 28. The wall 22 is also provided
direction. The ball 16 is therefocre free to move upward to

open the ballcheck valve 14. Because the diameter of the feed
tube 18 is larger than the diameter of the ball, product may
flow freely past the ball.

For simplicity of construction, the feed tube 18 is an
extension of a wall 22 of the housing 2. The feed tube 18 of
the wall 22 can communicate with a product passageway 24
within a valve 26 when the valve 26 is in an open position
through a product orifice 28. The wall 22 is also provided
with an air orifice 30 which communicates with an annular air
passageway 32. As illustrated in Fig. 1, the annular air
passageway 32 is defined as the space between the inner
surface of outer wall 60 of the valve 26 and the outer surface
of the inner wall 62 of the valve 26 so that ;t is
concentrically disposed around the portion of the product
passageway 24 which leads to the air swirl passages 34 in an

axial horizontal direction. The valve 26 is rotatably



with an air orifice 30 which communicates with an annular air passageway
32. As illustrated in Fig. 1, the annular air passageway 32 is defined as
t he spacewkpliwgey? the inner surface of outer wall 60 of toeg/vhngs186 and
the outer surface of the inner wall 62 of the valve 26 so that it is
concentrically disposed around the portion of the product passageway 24

whi ch | eadecled viclile ial kheWddvipas rgeReedd Hhe amllaxioal, e iczonthal sgid=eetion.
The valve 26 is rotatably WO 01/96187 PCT/ US01/ 18818 9 received in the

cavity between the walls 22, 36 of the spray dispenser housing 2. Tapered

portions agsp@gs@E ao@bqhg4& define a cavity therebetween which shall be
referred to as a m xing chanber 44. The tapered portions 38, 40 may define
a cone. A portion of the product passageway 24 |eads to the m xi ng chanber

44 in a gener abp¥rBar Heewtiah (diskeclyioos£ zhalaﬁnulzaae@lhepas%a%w@y 32 is
concentrically disposed around the portion of the product passagéway 24
whi ch | eads to the m xing chanber 44 in '

therebetween which shall be referred to as a mixing chamber
44. The tapered portions 38, 40 may define a cone. A portion
of the product passageway 24 leads to the mixing chamber 44 in
a generally horizontal direction. The annular air passageway
32 is concentrically disposed around the portion of the
product passageway 24 which leads to the mixing chamber 44 in
a horizontal direction. The tapered portions 38, 40 terminate
before meeting to define a spray orifice 46 of the mixing
chamber 44.

The dial 42 and valve 26 are housed within the cavity
between the valve walls 22, 36 of the housing 2. The dial and
valve are sized so that an extended portion 48 of the dial 42
fits within the valve. A locking tab 50 is formed by the
outer wall 60 of the valve and cooperates with a recess 52 in
the dial 42 so that when the dial is rotated, the valve is

also rotated. A rim 54 on the spray housing restrains the



a horizontal direction. The tapered portions 38, 40 term nate before
neeting to define a spray orifice 46 of the mxing chanber 44. The dial 42

and val vewdhasgs7housed within the cavity between the valpeg/vahhgsi82, 36
of the housing 2. The dial and valveimre sized so that an extended portion
48 of the dial 42 fits within the valve. A locking tab 50 is formed by the

outer wa Wh 189 ab éﬂﬁ vahve and et%%ﬂxp%raﬁtﬁfa\%oh@ Bl 8RESYaR¢el HOR%H% di al 42

so t hat en the dial I's rotat t he va al so rot at ed ﬁ154 on
t he spray housing restrains the WO 01/96187 PCT/USOl/18818 10 dial 42 and

val ve 26 | Liyng .0 e % ousing T i d SO
that the gﬁgrkgﬁdbéhgsvgﬁ§ghh§§ géakagggngﬁég 9dp3§ ?ﬁenﬁ% st the rim
The perineter 56 of the dial is grooved to aIIOM/eaS|er gripping by a

user. The_y | s rotatabl t_it on i tudipal _axi bet ween_a
heavy sprayg%%g% go%§aﬁgsgl§§ngP§%'E?Sglgggd Q%OSI#H%HPQ ﬁﬁ?t?ernedlgte
position provides a light spray.

the dial is grooved to allow easier gripping by a user.

The valve 26 is rotatable about its longitudinal axis
between a heavy spray position and a completely closed
position. An intermediate position provides a light spray.
As shown in Figures 4-7, the wvalve 26 has an buter wall 60
joined to an inner wall 62 by ribs 64. The outer wall 60 of
the valve has a profiled product control notch 66. The inner
wall 62 of the valve has a profiied air control notch 68.
Upon rotation of the valve 26, the walls 60, 62 of the wvalve
26 block more or less of the air orifice 30 and product
orifice 28. In the completely closed position, the inner and

\
outer walls are not notched. Consequently, the product
passageway 24 is completely sealed from feed tube 18, and air
passageway 32 is completely sealed from air orifice 30. As

the valve is rotated, the notches 66, 68 in the wvalve walls

60, 62 allow communication between the feed tube 18 and the



As shown in Figures 4-7, the valve 26 has an outer wall 60 joined to an
inner wall 62 by ribs 64. The outer wall 60 of the valve has a profiled

p_roduct caigl (1861970t ch 66. The inner wall 62 of the val ve pegsusifgasi | ed
air control notch 68. Upon rotation of the valve 26, the walls 60, 62 of
the valve 26 block nore or less of the air orifice 30 and product orifice

28. In the campt et elyagbpagdoposhdiverwibe theesiandropies valisdasernot
not ched. "Consequently, "the product passageway 24 is conpletely sealed from

feed tube 18, and air passageway 32 is conpletely sealed fromair orifice

30. As the valyve js350taysdn FhELROE ChE8abfon F8thE phedvat veonatbs 60, 62
all ow co ni cati on between the feed tube 18 and the WD 01/ 96187

PCT/ US01/ 18818 product passageway 28 and between the air orifice 30 and air
passage P L heh EPLE 1 PNeo LHE PROUHELvE NS T Pbve iDL GRoBS bh the
e 1o oo AT VE SR RS 0 g aading

out er reveals nore of the product orifice 28,
thereby all owi ng nore comruni cati on between the product passageway 24 and

: Egt di Eettlfibee ;;rodducsé f‘&%if‘f@é’“@é)”tﬁéﬁe@& rafP&,IJ{r?g!} ALY %%ﬁ&@@ﬁ%@ SO

between the product passageway 24 and the dip tube 10.
Simultaneously, the air control notch 68 is shaped so that the
inner wall 62 covers more of the air orifice 30, restricting
communication between the interior of the squeeze bottle 6 and
the air passageway 32. Accordingly, the spray will be denser
in this position. When the valve 26 is rotated approximately
midway between the heavy spray position and the fully closed
position, the air and product orifices are at the positions
indicated by the dashed lines in Figure 7, providing a lighter
spray. The notches in the valve walls may be modified to
provide lighter or heavier sprays as the valve is rotated,
depending on the application. The valve may be notched so
that a stream of fluid is dispensed -~ i.e. product flow

without air flow.



inner wall 62 covers nore of the air orifice 30, restricting conmunication
between the interior of the squeeze bottle 6 and the air passageway 32.
Accor di ngV@ p1/9d187 spray will be denser in this position. WhpusSelssisal ve 26
is rotated approximately m dway betwveen the heavy spray position and the
fully closed position, the air and product orifices are at the positions

i ndi db dashed.li [ [
ot ches i n 1 heRel U= Ak PE Ry tBE ROBFY: BAsPGEopPauRaL: FPOREGF S:  hotvi er

sprays as the valve is rotated, depending on the application. The val ve

b tch t hat t f fluid i d --_i.e, duct fl
T Do TOLPREFLSY ob e dens Ao Pheb fhSabBe TSP i S B ORHET 1o
di spensi ng deV|ce of the invention as used with a squeeze bottle will now

ot 16 PYHAePrELaERS Fhei Bethneboblrd FREr 8ktos OPGPnGIRFer S 40 di p.

tube 10. Fluid is forced through the restricted
bottle 6 the pressure inside the bottle increases urging fluid
4 up dip tube 10. Fluid is forced through the restricted
conduit 12 and pushes the ball 16 upward off the top of the
conduit 8 thereby opening the ballcheck valve 14. The fluid
is then free to flow into the feed tube 18 toward the product
passageway 24. From the passageway 24 the fluid stream is
injected into the mixing chamber 44 in a horizontal direction
toward the spray orifice 46. It can be seen from FIG. 1 that
the product passageway 24 communicates with the mixing chamber
44 at a location which is directly opposite the spray orifice
46.

Upon squeezing the bottle, the ihcrease in pressure also

forces air above the fluid level in the bottle through the air
orifice 30 into the annular passageway 32. It can be seen

that the distance which must be traveled by the air to reach

the mixing chamber 44 is less than the distance which must be



conduit 12 and pushes the ball 16 upward off the top of the conduit 8

t hereby opening the ballcheck valve 14. The fluid is then free to flow
into theweedsdisbe 18 toward t he product passageway 24. PFCDUSO1IS818
passageway 24 the fluid streamis inBected iinto the m xing chanber 44 in a
horizontal direction toward the spray orifice 46. It can be seen fromFIG

1 that thgvRnedue ? RASSAGSMAN 2% %%%%Uﬂhﬁﬁh%sdﬁb%hnB@erghEthh%ha”ber 44
at a location which is directly opposite the spray orifice 46. Upon

squeezing the bottle, the increase in pressure also forces air above the

fluid | eyekihg Eﬂ%mB@Etb%beEOHB@ bhe ai frp @Rkl 8y301kniQ hhAgeannul ar

passageway 32. can be seen that the distance which nmust be traveled by
the air to reach the m xi ng chanber 44 is | ess than the di stance which

must be 8@9;&36%;&’@;@U%%A&%é%%%g Lys! sg!rb%s kbg.! éﬂ#h&'ifﬁﬂgt?%m _

l'iquid does not reach the mXxin before the air
is made <certain that the fluid is mxed with air before emanating from

the orifice 46.

The annular air passageway 32 leads to the mixing chamber
44 in a horizontal direction and communicates with the mixing
chamber 44 at a location which is directly opposite the
tapered or conical section 38, 40 of the mixing chamber. The
tapered portions 38, 40 direct the annular air stream from the
passageway 32 at an acute to a vertical angle to the central
horizontal stream of liquid froﬁ the passageway 24. Thus, the
annular stream of air convergesland impinges upon the core
stream of liquid at a point in proximity to the spray orifice
46. The liquid is subjected to considerable turbulence which
breaks it up and intimately mixes it with the air. The result
is that a fine spray is propelled out of the orifice 46 which
exhibits a circular and symmetrical spray pattern wherein the

droplets exhibit a symmetrical particle size distribution.



the orifice 46. The annular air passageway 32 |eads to the m xi ng chanber
44 in a horizontal direction and communi cates with the m xing chanber 44

at a | ocavigan/oétgzch is directly opposite the tapered or gei/gl/1ga8ti on
38, 40 of the m xing chanber. The tapered portions 38, 40 direct the
annular air streamfromthe passageway 32 at an acute to a vertical angle

to the central whbarpzeBkakest eann ek skideind theoBbhRgipassagevayu2ds ThUS,
the annular streamof air converges and i npinges upon the core stream of
liquid at a point in proximty to the spray orifice 46. The liquid is

subj ecteditg eongidglabhgpbusbubepeenwhi 6hr Bkeakswht idBo aPHei BOHERLBLY
mxes it with the air. The result 1is that a fine spray is propelled out of

the orifice 46 which exhibits a circular and symretrical spray pattern

wher ei n_thgr-oJERPERESoBXBi BET 48, SYTHB! Bir6@linBaLE! 18 §ﬁ§@u§h8£ﬁébuFion-_WD
01/96187 PCT/USO1/ 18818 14 When pressure is released on the container it

returns to its original shape as external air'is drawn into the container
orifice 46 cleans the orifice and the mixing chamber 44 after

each squeeze cycle thereby inhibiting clogging of the orifice.
This self-cleaning feature of the invention is particularly
advantageous in the case of a viscous product where clogging
is most frequently encountered.

The release of pressure also causes the liquid to drop
down the feed tube 18 which helps the ball 16 to drop, thereby
closing the top of the restricted conduit 12. It will be
appreciated that the closing of the conduit 12 by the ball 16
will trap liquid in the feed tube 18. Thus, during the rext
squeeze cycle product will already be at a very high level in

N
the dip tube so that less time will transpire before spay is
emitted. 1In this way the present invention achieves nearly

instantaneous spraying without the need for a pressurized

container.



through the orifice 46. The drawing of air through the orifice 46 cleans
the orifice and the m xi ng chanber 44 after each squeeze cycl e thereby

i nhi bi ti ngocdidgggng of the orifice. This self-cleaning fgatiue19ésishe
invention is particularly advantageous in the case of a viscous product

where clogging 1is nost frequently encountered. The rel ease of pressure

al so causes thg liHpifbiydlirap splownr{ her feed gnbei nkderhi iih el psedrhe bal |
16 to drop, thereby closing the top of the restricted conduit 12. It wll
be appreciated that the closing of the conduit 12 by the ball 16 wll

trap |iquesdride Wiged tde ke TiWISsp &g dshendrapit enfféBeztaycl e
product will already be at a very high level in the dip tube so that |ess
time will transpire before spay is emtted. In this way the present

i nventi onachifgves eanly HdwhAM angous, iUHAY ivig WYy d he need for a
pressurized container. WO 01/ 96187 PCT/US01/ 18818 15 In the foregoing

specification, the invention has been :
modifications and changes may be made thereunto without

departing from the broader spirit and scope of the invention
as set forth in the appended claims. The specification and
drawings are accordingly to be regarded in an illustrative

rather than a restrictive sense.



described with reference to specific exenplary enbodi nents thereof. It
wll, however, be evident that various nodifications and changes nay be
made t hergwdi®eydst hout departing fromthe broader spirit madyseagasof the
invention as set forth in the appended clains. The specification and
drawi ngs are accordingly to be regarded in an illustrative rather than a

restrictive sense. WD 01/96187 ﬁﬁ§£L§ngi§§$§d 16. What Is Cainmed Is: 1. A
squeeze bottle sprayer which is eezing the bottle to
force liquid up a dip tube and emt a liquid-air spray through a spray
orifice, gconprjsing: _squeezable bottle confaining a volume of liquid and
air abovg'theAIF%ﬁ?%?eq%?ﬁ%fﬁb§p5§¥%ﬁdWHbc ntd %gFHaE%@uHBOBng?ﬁ%?H?g
sprayer body defining a valve receptacle therein, having a valve, a

def i ning recept rein, hay .
{aper ed Seel1on. 060 L0 8, .1 X 09 GRAIDET 43 B[Sl M M EPET P BEELL 1

spray through a spray orifice, comprising:

a squeezable bottle containing a volume of liquid and air
above the liquid;

a dip tube extending into said volume of liquid;

a sprayer body defining a valve receptacle therein,
having a valve, a tapered section defining a mixing chamber
therein, the tapered section being tapered in a direction
toward a spray orifice which is defined through the valve at a
terminal point of the tapered section; the valve defining a
liquid passageway there through connecting the dip tube with
the mixing chamber in an open position of the valve, at least
a portion of the liquid passageway being disposed in a
direction toward the spray orifice and having a longitudinal
axis aligned through said portion and said spray orifice, the
valve defining a fluid control notch and an air control notch,

the fluid control notch controlling the amount of



toward a spray orifice which is defined through the valve at a term na
point of the tapered section; the valve defining a |iquid passageway there
t hrough cem@skigig the dip tube with the m xi ng chanber iprTAKPRSHIS
position of the valve, at least a potrtion of the |iquid passageway being
di sposed in a direction toward the spray orifice and having a | ongitudi nal

axis Q'igﬁﬁﬂmﬁﬂieﬁgboﬁaﬁgtﬁééﬁiQHeaagpséﬁgesQﬁ§YtHéi%£8§ucﬁh§as¥§é¥ﬁay,
defining a fluid control notch and an air control notch the fluid control

notch controlling the amount of WO 01/96187 PCT/USOl/lBélB 17 -
communi cagh on; et ueeP-& endi ent Ubst A9H 146 M@%&um%@g@&%ﬂ%&@i&& r

control notch controlling the anount of comrunication between the interior
of the bottle and an air passageway, the valve and the |iquid passageway

bei ng sel I \/ t i i i . aX| c| osed
posi tion ﬁéevgéé%\ tllt{%eﬁlln?%%ﬁ%r gﬁgﬁ%}g%%%ﬁl}%g%%&ng%??dlﬁ%%%%% gl% ?Cu 4e and
an open position wherein the m xing chanber is connected to the dip tube;

valve and the liquid passageway being selectively rotatable
about said longitudinal axis between a closed position wherein
the mixing chamber is disconnected from the dip tube and an
open position wherein the mixing chamber is connected to the
dip tube;

the air passageway, concentrically disposed around said
portion of the liquid passageway, the air passageway
connecting an interior of the bottle containing said volume of
air with the mixing chamber and the air passageway
communicating with the mixing chamber at a location directly
opposite to the tapered section of the sprayer body; wherein
the mixing chamber is disconnected from the interior of the
bottle in a closed portion of the valve and the air control
notch controls the amount of communication between the

interior of the bottle and the air passageway,



the air passageway, concentrically disposed around said portion of the

| i qui d passageway, the air passageway connecting an interior of the bottle
cont ai ni mosapadsvol une of air with the m xi ng chanber anBCT/A8012i8818
passageway conmmuni cating with the mifi ng chanber at a location directly
opposite to the tapered section of the sprayer body; wherein the m xing

chanber is di sgerect agdohr a@tihe iioM &f @heOfsquRe zebdbltha d Bpa atleesed
portion of the valve and the air control notch controls the anmount of
comuni cati on between the interior of the bottle and the air passageway,

WO 01/ 9618 £eBETHESA1L18848 13 wher ehysuReagcluali gp @lﬁefﬁ'é%t%@uﬁgz%hlém the

sprayer a streamof air fromthe air passageway wll|l be deflected by the
tapered section of the sprayer body to converge and inpinge | upon a core

stream ok ,hkguld sEEeILENE £l kAW dRaseRIBWAY kB EBBveRy¥ BAdChABREEe! O
atom ze the stream of d. 2. Thé squeeze pottle sprayer of claim1,

I'i qui d.
further conprising
upon a core stream of liquid from the liquid passageway in the

mixing chamber to atomize the stream of liquid.

2. The squeeze bottle sprayer of claim 1, further comprising

a dial connected to the valve so that they rotate in unison.

3. The squeeze bottle sprayer according to claim 1, wherein
the bottle has a neck with a retaining rim and the sprayer
body is adapted to cooperate with the retaining rim to fasten
the sprayer body to the bottle.

4. The squeeze bottle sprayer according to claim 1 further
comprising a ball-check valve in fluid communication with the
dip tube and the liquid passageway, wherein the ball-check -

valve retains .liquid in the dip tube at a level which is



a dial connected to the valve so that they rotate in unison. 3. The squeeze
bottl e sprayer according to claiml, wherein the bottle has a neck with a
retai ni ngvoomasd the sprayer body is adapted to cooper aPeTARtIsBIse
retaining rimto fasten the sprayer 1Body to the bottle. 4. The squeeze
bottl e sprayer according to claim1 further conprising a ball-check valve

in flui dhE@H@E‘n'tﬁéh' an Wi the 1 iR dt Yhe cardpbhe 1kl ngﬂ RRS$ILEVBY, of

wherein thé ball-check valve retains liquid in the dip tube at a | eve
which is WO 01/96187 PCT/US01/18818 19 higher than a level of liquid in

t he bottkﬁeuggﬁtggh%¥qtion of the container. 5. The squeeze bottle sprayer
according to claim1l wherein as the valve is rotated froma fully cl osed
position to a fully open position, the fluid control notch is shaped so
that nore comrunication is allowed between the dip tube and the product
passageway. 6. A dispensing head for a squeeze bottle sprayer

5. The squeeze bottle sprayer according to claim 1 wherein
as the valve is rotated from a fully closed position to a
fully open position, the fluid control notch is shaped so that
more communication is allowed between the dip tube and the

product passageway.

6. A dispensing head for a squeeze bottle sprayer
comprising:

a sprayer housing defining a cavity therein, with an air
orifice and a liquid orifice being defined through said
housing;

a valve contained within the cavity, the valve defining
an air passageway, a liquid passageway, a mixing chamber, and
an outlet orifice, the valve being rotatable between an open
position and a closed position, the. valve includiﬁg a notched

portion, the liquid passageway communicating with the mixing



conprising: a sprayer housing defining a cavity therein, wwth an air
orifice and a liquid orifice being defined through said housing; a valve

cont ai nedwy ¢1is7t he cavity, the valve defining an air paggageVasssa
| i quid passageway, a m xing chanber, and an outlet orifice, the valve
bei ng rotatabl e between an open position and a closed position, the-valve

i ncl udi ngcaanBkehgdd PAE! 16k ilhe Hilrqdled ipassa08WaY 9egmumbﬁabfngh@nth the
m xi ng WO 01/96187 PCT/ US01/18818 20 chanber and the liquid orifice in the

open position of the spray nozzle, the air passageway communicating wth
the m xing,ehanher 289 the akk aggbe@whgekeﬁmeﬁﬁeaEQﬁbtw9@h0£héhﬁl§95 y

nozzl e; mhereln t he not ched portion Of t val ve controls the anpunt o
comuni cati on between the air orifice and the air passageway and between

the liqUighQﬁbékcgn&nghéhgiki89&%ic8a§ﬁagﬁﬁa¥pen position of the spray
nozzle; |
wherein the notched portion of the valve controls
the amount of communication between the air orifice and the
air passageway and between the liquid orificé and the liquid

passageway.

7. The dispensing head of claim 6, further comprising means
for retaining liquid in the dip tube at a level which is

higher than a level of liquid in a container upon deactivation

of the container.

8. The dispensing head according to claim 6, wherein the
means for retaining liquid in the dip tube is a ball-check

valve.



7. The di spensing head of-claim6, further conprising neans for retaining
liquid in the dip tube at a level which is higher than a level of liquid
in a cont@ig@rewpon deactivation of the container. 8. Thedd/ spenssipng head
according to claim®6, wherein the means for retaining liquid in the dip
tube is a ball-check valve. W 01/96187 PCT/USO1/ 18818 21 9. The

di spensi ng, headhacgosgéngihg BeadnMucBorwhgyets &hgimnef chwsréngl tde a fluid
control notch and an air control notch. 10. The di spensing head according
to claim9, wherein the fluid control notch is shaped so that it provides

nore conpypéeasi picbedyegnrihed! taHtdo@rhbter and dhealt bk rprssagevay
when the valve is rotated .froma closed position to a heavier spray

posi tion.
notch.

10. The dispensing head according to claim 9, wherein the
fluid control notch is shaped so that it provides more
communication between the liquid orifice and the liquid
passageway when the valve is rotated from a closed position to

a heavier spray position.



