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SPRAY DISPENSING DEVICE \

The invention relates generally to devices for atomizing
fluent materials. More particularly, this invention
relates to a highly efficient dispensing arrangemeht for
use with squeeze type containers.

Although squeeze bottle type sprayers have been used for
many years, such sprayers were largely replaced for a
long period of time by pressurized can dispensing
systems. A major advantage to the use of preséurized
cans is the nearly instantaneous spraying which occurs
upon actuation. However, there has been an increasing.
concern over the harmful effects on the atmosphere of the
propelling gases, such as fluorocarbons, which are used
in such pressurized cans. In addition, pressurized can
dispensing systems are relatively expensive to
manufacture. Accordingly, squeeze bottle type sprayers
and manual pump'sprayers have become more prevalent in
tecent years.

Products which can be dispensed in the form of a spray
can be easily a-omizable liquids, such as water based
materials, or viscous materials which are more difficult
to atomize such as oil based materials. In the case of a
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pressurized can there is sufficient force available for
mechanical means to break up liquid droplets into a fine
spray. However, in squeeze bottle type sprayers the
force required to break up droplets must be supplied
manually, that is by squeezing the bottle. Therefore, it
is much more difficult to achieve a high degree of
atomization with such bottles.

Squeeze bottle type sprayers typically utilize a dip tube
for directing liquid to a mixing chamber. Upon squeezing
the bottle, air located above the liquid level is forced
under pressure through a passage toward the mixing
chamber where it impinges on a stream of the liquid in an
effort to break up the liquid into droplets. The liquid
is dispersed in a spray pattern through an orifice in the
mixing chamber.

One major drawback to the use of dip tubes in
conventional venturi squeeze bottles is that there is a
delay in the dispensing of spray from the orifice upon
squeezing the bottle. This delay is caused by the time
which it takes for liquid to travel up the length of the
dip tube upon squeezing the bottle. The delays become
more prominent as product is used up and the level of
fluid in the bottle drops. When the fluid level drops
close to the container bottom, as much as 75% of a full
"squeeze" may be required to raise the liquid up the
length of the dip tube. Such delays are not encountered
when using pressurized cans. It would therefore be
advantageous to eliminate or abate the above described
lag time in squeeze bottle type sprayers so as to emulate
the nearly instantaneous spraying which occurs when using
pressurized cans. .
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Another drawback to spray dispensing devices is that it
has not been possible to effectively vafy the liquid to
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air ratio of the dispensed spray. For example, U.S.
Patent No. 4,401,270 describes a typical squeeze bottle
type sprayer which can dispénse liquid in only two
possible spray patterns, either a pure liquid stream or
an air-liquid mixture having a fixed liquid/air ratio.

It would be advantageous to provide a sprayer device
which is capable of dispensing product such that the
liquid to air ratio éan be varied to provide either a wet
spray or a dry spray, as desired.

An embodiment of the invention provides a spray

dispensing device for use with a non-pressurized
container, such as a squeeze bottle, wherein the lag time
between squeezing the pottle and dispensing of product is
minimized so as to approach instantaneous spraying.

The embodiment of the invention provides a spray .
dispensing device having a valve which can be adjusted to
vary the liquid to air ratio of dispensed spray.

The embodiment of the invention has a spray dispenser

provided with 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
ballcheck valve assembly having a ball which ordinarily
rests on top of a conduit of restricted diameter. An air
passage in the spray dispenser can connect the inside of
the bottle with a mixing chamber in the dispenser. A
separate product passage leads from the top of the
ballcheck to the mixing chamber.

When the bottle is squeezed for the first time, the
resulting pressure build up forces air into the mixing
chamber and liquid up the dip tube. The liquid forces
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the ballcheck to open and the liquid is directed toward
the mixing chamber. The stream of liquid is broken up in
the mixing chamber by impinging air and a fine spray is
expelled through an 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, 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.

The product passage and the air passage are formed in a
valve which is housed in a body of the spray dispenser.
In a closed position of the valve, both the air passage
and the product passage are completely closed to the
inside of the squeeze bottle. ' As the valve is adjusted
toward a fully open position, the air passage opens.
After the air passage is completely opened, continued
adjustment of the valve toward the open position begins
to open the product passage. Continued adjustment
increases the extent of communication between the product
passage and the ballcheck thereby increasing the volume
of liquid per unit of time allowed to flow into the
mixing chamber (i.e., the flow rate) and, hence, the
ratio of liquid to air in the spray.

These and other features and advantages of the present
invention will become apparent from consideration of the
following specification when taken in conjﬁnction with
the accompanying drawings in which:-

FIG. 1 is a cross-sectional view of a'spray dispensing
device in accordance with the invention, mounted on a
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squeeze type bottle, illustrating the valve in its fully
open position:

FIG. 2 is the same cross-segtional view which is
illustrated in FIG. 1, but with the valve in its fully
closed position;

FIG. 3 is a perspective view of a squeeze bottle which
includes a spray dispensing device in accordance with the
invention; and '

FIG. 4 is a segmented view of a spray dispensing device
is accordance with the invention which illustrates the
individual components of the device.

Referring now more particularly to the drawings, and to
those embodiments of the invention here chosen by way of
illustration, it-will be seen in FIG. 1 of the drawings
that the embodiment of the spray dispensing system

will be described in connection with a squeezable bottle
1 holding a quantity of a liquid or other fluent material
2. Squeezable bottle 1 can be made from any suitable
plastic known in the art.

A spray dispensing device housing 17 is adapted to be
mountable'atop a neck 5 of bottle 1. The device includes
a dip tube 3 which is sized so that its bottom open end 4
is disposed near the bottom of bottle 1 when the spray.
dispensing device is mqQunted on the bottle. The top end
of dip tube 3 receives a restricted conduit 6 of a
ballcheck valve 7. Restricted conduit 6 communicates
with dip tube so as to allow fluid 2 to pass
therethrough. The inner diameter of restricted conduit 6
is smaller than the diameter of ball 8 of ballcheck valve
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close e inner diameter of the remainder of ballcheck
valve 7 is larger than the diameter of ball 8. 1In this
way ball 8 is free to move upward in response to upward
movement of fluid in the dip tube to open ballcheck valve

7.

The top of ballcheck valve 7 receives a coaxially
disposed feed tube 9 which allows for the passage of
fluid from restricted conduit 6 toward valve 10. Feed
tube 9 has an inner diameter which is smaller than the
diameter of ball 8 so as to limit the movement of ball 8
in an upward direction. Therefore, feed tube 9 is
positioned a small distance upward from ball 8 so that
ball 8 is free to move upward to open ballcheck valve 7.

For simplicity of constructlon feed tube 9 is an
extension of a valve wall 11 of housing 17. Feed tube 9
of valve wall 11 can communicate with a product
passageway 12 within valve 10 when valve 10 is in an open
position, which will be described. Valve wall 11 is also
- provided with an air orifice 13 which can communicate
with an air passageway 14 within valve 10. when valve 10
is in an open position. Valve 10 is rotatably received
in the cavity between valve walls 11 and 18 of spray
dispenser housing 17.

Tapered portions 19 and 20 of valve walls 11 and 18,
respectively, define a cavity therebetween which shall be
referred to as mixing chamber 15. Product passageway 12
leads to mixing chamber 15 in a generally horizontal '
direction. It can be seen from FIGS. 1 and 2 that air
passageway 14 is an annular passageway which is
concentrically disposed around the horizontal portion of
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mixing chamber 15.

Housing 17 is connected to the top of bottle neck 5 by a
ring 21. Ring 21 may be a screw cap whose inner surface
is provided with helical threads 26 defining grooves
.which are engageable with helical threads 22 on the outer
surface of neck 5. An outwardly extending lip 23 around
the bottom periphery of housing'17'engages with an
inwardly extending lip 24 of ring 21 to lock housing 17
onto bottle neck 5. A foam gasket 25 may be provided
between 1lip 23 and the top of bottle neck 5 for enhanced
sealing. '

The spray dispensing device can be.conveniently!removed
from botﬁle 1 as a unit by simply unscrewing ring 21 to
separate housing 17 from bottle neck 5. This feature has
the advantage of allowing the bottle 1 to be refilled
with product 2. The spray dispensing system is then
easily reconnected to bottle neck 5 by ring 21.

Valve 10 is housed within the cavity between valve walls
11 and 18 of housing 17. Valve 10 is rotatable about its
longitudinal axis between a completely closed position
(FIG. 2) and a completely open position (FIG. 1). In the
completely closed position (FIG.2) the

product passageway 12 is not aligned with the feed tube 9.

As illustrated in FIG. 2, in this position the body of

valve 10 completely seals off feed tube 9.

The structure 6f valve 10 is such that as the valve is
rotated toward the completely open position, the air
passageway 14 first becomes aligned with air orifice 13
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through said |i gded BAB8A®EWAYpon continued rotation of the valve toward

the completely open position, the product passageway
begins to communicate with feed tube 9, allowing a
certain extent of communication between the feed tube and
mixing chamber so that a thin stream of liquid can pass
to the mixing chamber 15 at a certain flow rate. The
flow rate is the volume of liquid which can flow per unit
of time thrbugh the feed tube, through the product
passageway and into the mixing chamber. Upon continued
rotation of the valve toward the completely open
position, the extent of the communication between feed
tube 9 and product passageway 12 increases, thereby
increasing the extent of communication between the feed
tube and the hixing chamber to allow a thicker stream of
liquid to pass to the mixing chamber (i.e., an increased
flow rate). However, the extent of communication between
air orifice 13 and mixing chamber 15 is already at its
constant maximum before product passageway 12 even begins
to communicate with feed tube 9. Therefore, the ratio of
liquid to air which is delivered to the mixing chamber
will increase as the valve 10 is rotated toward the
completely open position thereby increasing the wetness
-of the spray. In the completely open position of valve
10, the extent of communication between product
passageway 12 and feed tube 9 is at a maximum so that the
ratio of liquid to air delivered to the mixing chamber is
at a maximum. Thus, it can be seen that the wetness of
the spray can be controlled by adjusting valve 10.

It should be appreciated by those skilled in the art that
variations in the design of valve 10 are possible. For
example, instead of being rotatable, the valve may be
slidable so thét the extent of communication between the

- product passageway 12 and feed tube 9 varies upon sliding

motion of the valve.
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In the preferred embodiment the valve 10 is rotatable 90°
from the completely closed position (FIG. 2) to the
completely open position (FIGS. 1 and 3).

The operation of the preferred embodiment of the

invention as used with a squeeze bottle will now be
explained by describing the path of fluid and air. Upon
squeezing the bottle 1 the pressure inside the bottle
increases urging fluid 2 up dip tube 3. Fluid is forced
through restricted conduit 6 and pushes'ball 8 upward off
of the top of conduit 6 thereby opening ballcheck valve
7.. The fluid is then free to flow into feed tube 9
toward product passageway 12. From passageway 12 the
‘fluid stream is injected into mixing chamber 15 in a
horizontal direction. '

Upon squeezing the bottle the increase in pressure also
forces air above the fluid level .in the bottle through
air orifice 13 into air passageway 14. It can be seen
that the distance which must be travelled by the air to
reach the mixing chamber 15 is less than the distance
which must be travelled by the liquid so that liquid does
not reach the mixing chamber before the air. In this
way, it is made certain that the fluid is mixed with air
before emanating from orifice 16. |

The air stream also enters the mixing chamber 15.
Tapered portions 19 and 20 of valve walls 11 and 18
direct the air stream to converge and impinge upon the
horizontal core stream of liquid at an acute angle. When
liquid flows into the mixing chamber it is swirled around
- by the angular flow of air. 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 orifice 16.
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When pressure is released on the container it returns to
its original shape as external air is drawn into the
container th:ough orifice 16. The drawing of air through
orifice 16 cleans the orifice and the mixing chamber 15
after each squeeze cycle thereby inhibiting clogging of
the orifice. This self-cleaning feature

is particularly advantageous in the case of a viscous
product where clogging is most frequently encountered.

The release of pressure also causes liquid to drop down
feed tube 9 which helps ball 8 to drop thereby closing
the top of restricted conduit 6. It will be appreciated
that the closing of conduit 6 by ball 8 will trap liquid
in feed tube 3. Thus, during the next squeeze cycle
product will already be at a very high level in the dip
tube so that less time will transpire before spray is
emitted. In this way the spray dispensing device achieves
nearly instantaneous spraying without the need for a
pressurized container.

~ In the foregoing specification, the invention has been
described with reference to specific exemplary
embodiments thereof. It will, however, be evident that -

- various modifications and changes may be made thereunto
without departing from the scope of
the invention. The
specification and drawings are accordingly to be regarded
in an illustrative rather than a restrictive sense.
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pressurized container holding a volume of a liquid
and air above the liquid wherein said container is
actuated to increase air pressure within said
container and to force liquid through a dip tube of
the spray dispensing device, the spray dispensing
device compriSing:

a dispenser housing defining a cavity therein, with
an air orifice and a liquid orifice being defined
through an underside wall of said housing and a
spray orifice being defined through a peripheral
wall of said housing:

a dip tube exéending from the underside wall and
communicating.with said liquid orifice; and

a valve received in said caVify defining a mixing
chamber in said cavity between the spray orifice and
the valve, a liquid passageway defined in said valve
and communicating with said mixing chamber, and an
air passageway defined between said valve and said
housing and communicating with said mixing chamber,
said valve being selectively movable within said
cavity between, at least: a first position wherein
the air passageway communicates with the air orifice
and wherein the liquid passageway communicates with
the liquid orifice and the dip tube to define a
first extent of communication between the dip tube
and the mixing chamber, whereby a first stream of
air can pass through said air orifice, through said
air passageway and into said mixing chamber at a
first air flow rate, and a first stream of liquid
can pass through said dip tube, through said liquid
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ball check valve 7. Restricted conduit 6 communicates with dip tube so as to
allow fluid 2 to pass therethrough. The Tnner dianeter of restricted
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orifice, through said liquid passageway and into
said mixing chamber at a first liquid flow rate to
engage the first stream of air such that a liquid-
air mixture, characterized by a first ratio of
liquid to air, can emanate from the spray orifice as
a spray; and a second position wherein the air
passageway communicates with the air orifice and
wherein the liquid passageway communicates with the
liquid orifice and the dip tube to define a second
extent of communication between the dip tube and the
mixing chamber which is greater than said first
extent, whereby a second stream of air can pass
through said air orifice, through said air
passageway and into said mixing chamber at a second
air flow rate which is equal to said first air flow
rate, and a second stream of liquid can pass through
said dip tube, through said liquid orifice, through
said liquid passageway and into said mixing chamber
at a second liquid flow rate, greater than said
first liquid flow rate, to engage the second stream
of air such that a liquid-air mixture, characterized
by a second ratio of liquid to air which is greater:
than said first ratio, can emanate from the spray
orifice as a spray.

2. The spray dispensing device according to claim 1
wherein the valve is selectively movable within said
cavity between said first position, said second
position, and a multiplicity of further positions
wherein the air passageway communicates with the air
orifice in each further position and wherein the
liquid passageway communicates with the liquid
orifice and the dip tube to define a corresponding .
multiplicity of different extents of communication
between the dip tube and the mixing chamber
corresponding to each further position, whereby a
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movement of ball 8 in an upward direction. Therefore, fe :
positioned a snall ‘distance upward fromball 8 so that ball 8 is free to
nove upward to open ballcheck valve 7. For 3Bnplicity of construction feed:

tube 9 is an extension of a valve wall 11 of housing 17. Feed tube 9
stream of air can pass through said air orifice,

through said air passageway and into said mixing
chamber, and a stream of liquid can pass through
said dip tube, through said liquid orifice, through
said liquid passageway and into said mixing chamber
at a corresponding multiplicity of different liquid
flow rates corresponding to each further position.

3. The spray dispensing device according to claim 1
wherein the dispenser housing has a terminal tapered
section which is tapered in a direction toward the
spray orifice, said terminal tapered section
defining said mixing chamber.

4. The spray dispensing device according to claim 3
wherein the air passageway is concentrically
disposed around a section of the valve.

5. The spray dispensing device according to claim 4
wherein a section of the liquid passageway is
disposed toward the mixing chamber and the spray
orifice in a horizontal direction and communicates
with the mixing chamber at a location which is
directly opposite the spray orifice and wherein the
air passageway is disposed toward the mixing chamber
in said horizontal direction and communicates with
the mixing chamber at a location which is directly
opposite the tapered section of the dispenser
housing.

6. A spray dispensing device, for use with a non-
Pressurized container holding a volume of a liquid
and air above the liquid wherein said container is .
actuated by squeezing it to force liquid through a
dip tube of the spray dispensing device, the spray
dispensing device comprising:
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that air through said housing and a spray orifice being -
defined at a terminal point of a tapered section of
said housing, said tapered section deflnlng a mixing

chamber therein;

a dip tube extending from an underside of the

housing and communicating with said liquid orifice:
and

a valve received in said cav1ty and terminating at
said mixing chamber, the valve defining a liquid
bassageway therein, the liquid passageway
communicating with the mixing chamber and with the

liquid orifice, and the valve and the dispenser
housing defining an air passageway therebetween
which is concentrically disposed around thé!liquid
passageway, the air passageway communicating with
the mixing chamber and with the air orifice, wherein
a section of the liquid passageway istdisposed'
toward the mixing chamber and the spray orifice in a
horizontal direction and communicates with the
mixing chamber at a location which is directly
opposite to the spray orifice, and wherein the air
passageway is disposed toward the mixing chamber in
said horizontal direction and communicates with the
mixing chamber at a location which is directly
opposite to the tapered section of the dispenser
housing;

whereby, upon actuation of the container, a stream

of air from the air passageway will be deflected by
the tapered section to converge and impinge upon a -
core stream of liquid from the liquid passageway in
the mixing chamber to atomize the stream of liquid.
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paséageﬁay 14 is an annul ar passageway which is concenLLLcaLLy—QLSpesed———

around the horizontal portion of — product passageway 12. QenlFEAES4 1 O
m xi ng chanmber 15 in a horizontal direction. Tapered poﬁ%ﬁgmgt %eﬂ TR
term nate before- nammm“ml\mmu \Spray orifice 16 of mH"mU 5.

Housing 17 is conn Roptof bottle neck 5 -by a 21

may be a screw cap Whose Y nrier “surface i1$ provided with helical threads 26
defining grooves which are engageable with helical threads 22 on t he outer

7. The spray dispensing device according to claim 6
wherein the valve is selectively movable to a closed
position in which the liquid passageway is not in
communication with the liquid orifice.

8. The spray dispensing device according to claim 7
- wherein the air passageway communicates with the
~mixing chamber and the air orifice in said closed
position. '

9. The spray dispénsing device according to claim 7
wherein the valve has a longitudinal axis aligned
through the spray orifice and the liquid passageway
and wherein the valve is selectively movable to said
closed position by rotation about said longitudinal
axis. ' '

10. A squeeze bottle_sprayer which is actuated upon:
squeezing the bottle to force liquid up a dip tube
and emit a liquid-air 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 having 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 sprayer body at a terminal-
point of thg tapered section;
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surface of neck 5~—ﬁﬁ—euLmaLd_y_g§L%Qding lip 23 around the bottom

peri phery of housi 7 engages with an inwardly extendi ng—+H-p—24—ef—+ing
21 to | ock housing ”b' MIHM@H ck 5. A foam gasket 25 mghggpﬂéglj;géﬁl
between |ip 23 and t m neck 5 for enhanced sed

di spensi ng devi ce can be con{'/enferf'tly renoved frombottlie 1 i" mm
sinply unscrewing ring 21 to separate housing 17 frombottlée"

feature has the advantage of allowing the bottle 1 to be refilled with

product 2. The spray dispensing systemis then easily reconnected to bottle
neck 5 by ring 21. Valve 10 is housed within the cavity between valve walls

a liquid passageway connecting the dip tube with the
mixing chamber, at least a portion of the liquid
passageway being disposed in a direction toward the
spray orifice, the liquid passageway communicating
with the mixing chamber at a location directly
opposite to the spray orifice;

an 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;

whereby upon actuation of the squeeze bottle sprayer
a stream of air from the air passageway will be
deflected by the tapered section of the sprayer body
to converge and impinge upon a core stream of ‘liquid
from the liQuid passageway in the mixing chamber to
atomize the stream of liquid.

1. . The squeeze bottle sprayer according to claim 10
wherein the liquid passageway is defined through a
valve which is selectively movable to a closed
position wherein the liquid passageway does not
connect the mixing chamber‘with the dip tube.

12. The squeeze bottle sprayer according to claim 11
wherein the valve is received within a housing and
wherein the air passageway is defined between an
outer surface of the valve and an inner surface of
the housing.



11 and 18 of housing 17. Valve 10 is rotatable about its Iongl't udi nal axis
bet ween. a conpl etely closed position (FIG 2) and a W

position (FIG 1) " cl osed position ’(lEISEee?

passageway 12 is not”um mmm ﬂ' f-eed tube 9. As i, _
2, in this position the body Bf valve 10 conpletely seal be Q.
The structure of valve 10 is such that asighe valve is rotate omar

conpl etely open position, the air passageway 14 first becones aligned WI t h
air orifice 13

13. - The squeeze bottle sprayer according to claim 12
whérein the housing has an underside wall which
defines an air orifice therethrough, said air
orifice allowing for communication between the air
passageway and the interior of the bottle.
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8 before product passageway 12 begins to communicate with feed tube 9.
Upon continued rotation of the valve toward the conpletely open position,

t he product passageway

certain extent

of conmuni the feed tube
that a thin stream of Iﬁﬁ.ﬂﬁﬁﬁﬁmﬁﬁﬁ the m xi ng chaﬂg‘é&% S%%
O\

- unit
t hrough the product passageway and into the

flow rate. The

time through the feed tube,

m xi ng chanber.
open position,

dcate with feed tube 9, allowing a

R

SO
Hi n

flowrate is the volunme of liquid whichican

of

Upon continued rotation of the valve toward the conpletely

the extent of the communt d8ttron between feed

ABSTRACT
SPRAY DISPENSING DEVICE

A spray dispensing device is provided which can be used
with a non-pressurized container (1). The device includes

. passageways for directing streams of air (13, 14) and

liquid (4, 6, 9, 12) to a mixing chamber (15) wherein the liquid
is broken up into droplets and emitted as a fine spray through an
orifice (16). The device includes a dip tube (3) for the
liquid (2) which is provided with a check valve (7, 8) for
retaining liquid at a high level in the dip tube after each spray
cycle so that spraying is nearly instantaneous upon actuation.
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tube 9 and product passageway 12 increases, thereby increasing the extent
of comuni cation between the feed tube and the m xi ng chanber to allow a

t hi cker stream of I|qU|d to pass to he m xi ng chanber an increased

flowrate). However, m mruni cati on bet wedl o= 13 and

m xi-ng chanmber 15 is const ant maxi mnum bg
passageway 12 even be |cate with feed tubm________“

ratio of liquid to air mhlch is delivered to the m xi ng chanber—w
increase as the valve 10 is rotated toward the conpletely open position
t hereby increasing the wetness of the spray. In the conpletely open
posi-tion of valve 10, the extent of ?ﬁygunication bet ween product
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FN,
passageway 12 and feed tube 9 is at a maximum so that the ratio of liquid-
to air delivered to the m xing chanber is at a naxi num Thus, it can be

seen that the tqﬁss of the spray can be controlled by adjusting valve 10.

It shoul d be applRkEALETS ¢ede skilled in the art that
}B ﬂ F. For exanple, instead of
_ hat t he extent of conmmunicg

design of valve -
the val ve may be

product passageway 12 and feed tube 9 varies upon slidin
val ve. _
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9 In the preferred enbodi nent the valve 10 is rotatable [err] fromthe
conmpl etel'y clased position (FIG 2) to the conpletely open position (FIGS
1 and 3). The operation of the preferred enbodi nent of the=
used with.a squgaﬁs'l’ @i{ edhow be expl ai ned by descr le-nsSHEEETWIsi‘BEéN
fluid and air ll ﬂi{he bottle 1 the pressure ifsi de REFLACHS | €

| ncreases urging tube 3. Fluid is forced t ;
conduit 6 and pushes ball 8 upward off of the top of conduit 6 thereby

openi ng bal |l check valve 7.. The fluid is then free to flowinto feed tube 9
tovvard product passageway 12. From passageway 12 the

3/3
FIG. 4
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fluid streamis injected into mxing chanber 15 in a horizontal direction.
Gbon squeezing the bottle tthe increase in pressure also forces air above
the fluid level in the bottle through air orifice 13 into air passagemgy -
14. It can be seen that the distance which nust be traveuL & ;
reach the m xi ng chanber 15 is |l ess than the distance whi} mEpuscFU§N73h=
'travelled by the liquid so that |iquid does not reach the|mxin
“before the air. Inthis way, it is nade certain that the '
Wwth air before emanating fromorifice 1 The air strea
“m xi ng chanber 15. Tapered portions 19 and 20 of valve watis.-1% -and. 18 -

SPRAY DISPENSING DEVICE

The invention relates generally to devices for atomizing
fluent materials. More particularly, this invention
relates to a highly efficient dispensing arrangement for
use with squeeze typé containers.

Although squeeze bottle type sprayers have been used for
many years, such sprayers were largely replaced for a
long period of time by pressurized can dispensing
systems. A major advantage to the use of pressurized
cans is tye nearly instantaneous spraying which occurs
upon actuation. However, there has been an increasing
concern over the harmful effects on the atmosphere of the
propelling gases, such as fluorocarbons, which are used
in such pressurized cans. In addition, pressufized can
dispensing systems are relatively expensive to
manufacture. Accordingly, squeeze bottle type sprayers
and manual pump'sprayers have become more prevalent in
recent years.

Products which can be dispensed in the form of a spray
can be easily atomizable liqdids, such as water based
materials, or viscous materigls which are more difficult
to atomize such as oil based materials. In the case of a

t
<
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dLredt the air streamto converge and inpinge UpOﬂ'ﬁﬁQ$HQ@jﬁ§ﬁﬁ%H§Emé:
Sstreamof liquid at an acute angle. Wen |iquid floué into the mixing
chanber it is swirled around by the angular flow of {|aiJ, . TGeMAY ol#d8.. .
subj ected to considerabl e turbul ence which breaks ijLiip_: '
mxes it with the air. The result is that 2 fine spray is propelled out of
orifice 16. 10 When pressure is released on the container it returns to
its original pyrleapmirbzedt eapalthire | s dswfifichentt ierce available for

mechanical means to break up liquid droplets into a fine -
spray. However, in squeeze .bottle type sprayers the
force required to break up droplets must be supplied
" manually, that is by squeezing the bottle. Therefore, it
is much more difficult to achieve a high degree of
_atomization with such bottles.

Squeeze bottle type sérayers'typically utilize a dip tube
. .~ for directing liquid to a mixing chamber. .Upon squeezing
the bottle, air located above the liquid level ié forced
under pressure through a passage toward the mixing
chamber where it impinges on a stream of the liquid in an
effort to break up the liquid into droplets. The liquid
is disperséd in a spray pattern through an orifice in the
mixing chamber: '
i i

One major-draw%ack to the use of dip tubes in
conventional venturi squeeze bottles is that there is a
delay in the dispensing of spray from the orifice upon
squeezing the bottle. This delay is caused by the time
which it takes for liquid to travel up the length of the
dip tube upon sgqueezing the bottle. The delays become
more prominent as product is used up and the level of
fiuid in the bottle drops. When the fluid level drops
close to the container bottom, as much as 75% of a full
"squeeze" may be required to raise the liquid up the
length of the dip tube. Such &elays are not encountered
when using pressurized cans. It would therefore be
ad&antageous to eliminate or abate the above described
lag time in squeeze bottle type sprayers so as to emulate
' the nearly instantaneous spraying which occurs when using
pressurized cans.

Another drawback to spray dispensing devices is that it
has not been possible to effectively vary the liquid to



contalner thpeugh—944i+ce_iﬁr_lhe dramnng of alL,Lh 4 | fice 16 cleans

Lhe orifice a pber 15 af =

Fabi bi £ g c| gg.stsﬁé% ék fke c% e hi ﬁ g ngmg ‘R %%EW@N?%Y%&
particul arly adf the case of ittt whel & MMg%g

I S nost frequen d.. The rel ease of pressure P@@ ‘causes gl ‘
to drop down feed tube 9 mhlch hel ps ball 8 to drop thereby crosing the top
of restricted conduit 6. It will be appreciated that the closing of condui t

6 by ball 8 maif tragpol iocfuitthd rd { epensalespra¥hus Foduexapple, féx$. squeeze
cycl e roduct rea e t t hat
ycl e produ ?sﬁsk‘ ay a8 g;bg éSEXrtﬂagg Lexghildat hendlidzd WhsLE0e

less time wil¥
type sprayer which can dlspense liquid in only two

possible spray patterns, either a pure liquid stre?m or
an air-liquid mixture having a fixed liquid/air ratio.

It would be advantageoys to provide a sprayer device
which is capable of dispensing product such that the
liquid to air ratio can be varied to provide either a wet
spray or a dry épray, as desired.

An embodiment of the invention provides & spray

dispensing device for use with a non-pressurized
‘container, such as a squeeze bottle, wherein the lag time
between squeezing the bottle and dispensing of product is
minimized so as to approach instantaneous spraying.

The-eﬁbodiment of the invention provides a spray
dispensing device having a valve which can be adjusted to
vary the liquid to air ratio of dispensed spray.

The embodiment of the inventicn has a spray dispenser
provided with a dip tube which can extend into a
container, such as a squeeze bottle, hoiding a quantity
of liquid. The top of the dip tube is connected to a
ballcheck valve assembly havipg a ball which ordinarily
‘rests on top of a conduit of restricted diameter. An air
pgssage in the spray dispenser can connect the inside of
the bottle with a mixing chamber in the dispenser. A
separate product passage leads from the top of the
ballcheck to the rixing chamber.

When the bottle is squeezed for the first time, the
resulting pressure build up forces air into the mixing

chamber and liquid up the dip tube. The liquid forces

3y
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emitted. [ In thls_ﬁﬁy‘rhe spray di spen rn%gggﬁéngggg' e§ nearly

ihstantang he ¢enBepMcédout t he ne It PR A uwg@mywﬁgﬁggm it he
=f or egoi ng the inventio gd*ﬁé N to
specific e ments thereof. It will, howeyes ﬁ?*? a

various rodifications and changes may be made t her euntio wit-hatt—depart
fromthe scope of the invention. The
specification and drawi ngs are accordlngly to be regarded in an

il lustrativethat BeLichakid ¢£dpLAt bW eRBSEiquid is directed toward
the mixing chamber. The stream of liquid is broken up in
the mixing chamber by impinging air and a fine spray is
expelled through an orifice. As the pressure in t@e
bottle is relieved, the ball drops down back onto the
‘conduit of restricted diameter thereby trapping product
in the dip tube. Thusi 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.

The product passage and the air passage are formed in a
valve which is housed in a body of the spray dispenser.
In a closed position of the valve, both the air passage
and the product passage are completely closed to the
inside of the squeeze bottle. As the valve is adjusted
toward a fully open position, the air passage opens.
After the air passége is completely opéened, continued
adjustment of the valve toward the open position begins
to open the product passage. Continued adjustment
increases the extent of communication between the product
passage and the ballcheck thereby increasing the volume
of liquid per unit of time allowed to flow into the
mixing chamber (i.e., the flow rate) and, hence, the
ratio of liquid to air in the spray.

3¢

Thése and other features and advantages of the present
invention will become apparent from consideration of the
following specification when taken in conjunction with
the accompanying drawings in which:

FIG. 1 is a cross-sectional view of a spray dispensing
device in accordance with the invention, mounted on a



CLAIMS 1. A spray dispensing device, for use with a non;presstrizes—"

.container holding a volume of a liquid and air abeve t\gglpummEWmWﬁéP FE L
said container is actuated to increase air pressure-w thin said 39 ner'l
and to force liquid through a dip tube of the spray dlﬁggngrh H Vi G€3 thé
spray di spensing device conprising: a dispenser housin VTFY’
therein, with an air orifice and a liquidiorifice belng defined through an

under si de of s |d hqus and Spr orlflce b defi,ned t hrough-a
peripheralmgékﬁeaf XQf;hﬁégﬁﬁ lguﬁgfﬁééqu Y ohf't AESufFErLY de
wal | and coopeni pesiitganth said liquid oriffce; and a valve received in
said cavity defining a mxing chamber in said cavity between the spray

orifice and the valve, a liquid passageway defined in said valve and
comuni cat i R§G. 2 is the same cross-sectional view which is :

111ustr§ted in FIG. 1, but.with the valve in its fully
closed position;

'

FIG. 3 is a perspective view of a squeeze bottle which
includes a spray dispensing device in accordance with the
- invention; and

FIG. 4 is a segmented view of a spray dispensing device
is accordance with the invention which illustrates the
individual components of the device.

P

Referring now more particularly to the drawings, and to
those embodiments of the invention here chosen by way of
illustration, it'will be seen in FIG. 1 of the drawings
that the embodiment of the spray dispensing system

will be described in connection with a squeezable bottle
1 holding a quantity of a .liquid or other fluent material
2. ‘Squeezable bottle 1 can be made from any suitable
-plastic known in the art.

A spray dispensing device housing 17 is adapted to be
mountable atop a neck 5 of bottle 1. The device includes
a dip tube 3 which is sized so that its bottom open end 4
is hisposed near the bottom of bottle 1 when the spray
dispensing device is mounted on the bottle. The top end
of dip tube 3 receives a restricted conduit 6 of a
ballcheck valve 7. Restricted conduit 6 communicates
with dip tube so as to allow fluid 2 to pass
therethrough. The inner diameter of restricted conduit 6
is smaller than the diameter of ball 8 of ballcheck valve



Wi th said mxing chanber, and an air passageway defin Ferat
. and said underside wall and comunicating with said jxha@u@ﬂﬁ%ﬁﬁT?HEEFdi
" val ve being selectively novable within said cavity betmeen,iaﬁqﬂxﬁdﬁgs ail

first position wherein the air passageway comruni cat eg| phieh..k. e"abpner+fjce
and wherein the liquid passageway conmuni cates with t FEFer “—and
the dip tube to define a first extent of €ommunication between the dip tube
and the m xi ng chanber, whereby a first streamof air can pass through said
air orifice7 Ehr&hgt LAl a8 ropdddaFdiay sdt® iahpP s‘é?%lt?ﬁ-?gﬁé condet at a -
first air feow yals it agfiLShnSichlamplsildidi d e passchBepuenIsA d dip
tube, through,said liquid orifice, through Sald‘qu%hé% assageway and into
sai d m xi ng? chBnBdiosad ¢ that| the Fon &R [t 4P ¢ €e3t k& ALSQ stream
of air suchcibakdd | imHe dighér "ilameterCbd atie tamdimier biEr phlnatariof

liquid to air, can emanate fromthe ray, orifice pgay; _and & second
posi tion WhEREVR Fhé%ﬁa5%§§agbﬁ£y %%%% Q/ftskha?}ieé ai r 1O % and
wher ei n t hewhiyqbiad 1p&s St eftge C eoTmoven upsranrd hin heedspopsed toi ipsamhd t he
movement of fluid in the dip tube to open ballcheck valve
7. |

ve
!

'The top of ballcheck valve 7 receives a coaxially
disposed feed tube 9 which allows for the passage of
fluid from restricted conduit 6 toward valve 10. Feed
tube 9 has an inner diameter which is smaller than .the
diameter of ball 8 so as to limit the movement of ball 8
in an upward direction. Therefore, feed tube 9 is
positiohed a small distance upward from ball 8 so that
ball 8 is free to 'move upward to open ballcheck'valve 7.

For simplicity of construction feed tube 9 is an
extension of a valve wall 11 of housing 17. Feed tube 9
of valve wall 11 can communicate with a product
passageway 12 within valve 10 when valve 10 is in an open
position, which will be described. Valve wall 11 is also
provided with an air orifice 13 which can communicate
with an air passageway 14 within valve 10 when valve 10
is in an open position. Valve 10 is rotatably received
in the cavity between valve walks 11 and 18 of spray
dispenser housing 17. '

Tapgged portions 19 and 20 of valve walls 11 and 18,
respecﬁively, define a cavity therebetween which shall be
reﬁerreg to as mixing chamber 15. Product passageway 12
leads to mixing chamber 15 in a generally horizontal
direction. It can be seen from FIGS. 1 and 2 that air
passageway 14 is an annular passageway which is
concentrically disposed around the horizontal portion of



-.and the m xing chanber which is greater than said fj

di.p tube to define a second extent of communication Between the d|p t ube

t=
. second stream of air can pass through said air orlfwks uﬂﬂﬁﬁﬁﬂﬁ§%
passageway and into said m xi ng chanber at a-secondlair f %W
AN 3L1d can’py
g ) |qU|d

equal to said first air flowrate, and a second strd

through said dip tube, through said liquid orifice,

passageway and i_nto said m xi ng chanber at a_second liquid flow rate,
greater tharPE@RHCE wquw Lawangt 8Llspo 1&a5iR) 9 HR1%¥4REng hambexn b7
air such thainaal hewid¢cHtaIn diveetrionhdr acapedreell gyrticesond aad @ of

liquid to ai r V\/m ch | sé%teaééarlmtg 1nsqa't% Eler J.ner astﬁzgaycggl E@gatle forfom t he

spray orifice®
m1x1ng chamber 15.

i
Housing 17 is connecteg to the top of bottle neck 5 by a
ring 21. Ring 21 may be a screw cap whose inner surface
is provided with helical threads 26 defining grooves
which are éngageable with helical threads 22 on the outer
surface of neck 5. An outwardly extending lip 23 around
the bottom periphery of housing 17 engages with an
inwardly extending 1lip 24 of ring 21 to lock housing 17
onto bottle neck 5. A foam gasket 25 may be provided
between 1lip 23 and the top of bottle neck 5 for enhanced
sealing. '

The spray dispensing device can be convenienfly removed
from bottle 1 as a unit by simply unscrewing ring 21 to
separate housing 17 from bottle neck 5. This feature has
the advantage of allowing the bottle 1 to be refilled
with product 2. The spray dispensing system is then
easily reconnected to bottle neck S5 by ring 21.

Valve 10 is housed within the cavity between valve walls’
11 and 18 of housing 17. Valve 10 is rotatable about its
longitudinal axis between a completely closed position
(FIG. 2) and a completely opeq;position (FIG. 1). In the
completely closed position (FIG 2) the

prp?uct passageway 12 is not aligned with the feed tube 9.
As‘fllustratea in FIG. 2, in this position the body of

valve 10 completelv sezls off feed tube 9.

The structure of valve 10 is such that as the valve is
rotated toward the completely open position, the air
passageway 14 first becomes aligned with air orifice 13

-



2. The spray dispensing device according to claim1l mhérelnmibﬁﬂua+ve is
.selectively novable within said cavity between said flrstL @ﬁDBﬁEgﬁlw
second position, and a nultiplicity of further posi tons
passageway communi cates with the air orifice in eachif L hel i\1.:H--ald
wherein the |iquid passageway communi cates with the I\ qfiEd or ' :
dip tube to define a correspondi ng hultipﬂacity of different extents of
communi cation between the dip tube and the m xi ng chamber corresponding to
each furtherbPperei prodnay apassageraymldf begd nsak peemmunbaghes widhai r

orifice, thrfeea tabe 3. RASSRIBURALiANEd Hotatdidh raflﬂgewgmﬂesr to%%da

I d can_pass through said . dip tube, throu sal

st ream of u
orifice, thrgﬁﬁhcggpéqq cPR%%sE&§%§%°&ndtﬁﬂn??ﬁﬂ%??n&?%ﬁagﬁﬁﬁﬁér at a
correspondi ngegithsi kol @cnmaiichtbewdth lfequi etdﬂeow J edEFowhgeapondi ng to

Wherei n (he GEFERLARSXES (T APABINIERELEN BIRAT RS G %8' ik &Pt [ ce

and wherei n miringl whamﬂ:e&elmtthatyamhahl stlmﬂzmee:rf ligquid can pass '
to the mixing chamber 15 at a certain flow rate. The
flow rate is the volume of liquid which can flow per unit
of time through the feed tube,  through the product

- passageway.and into the mixing chamber. Upon continued
rotation of the valve toward the completely open
position, the extent of the communication between feed
tube 9 and product passageway 12 inc;eases, thereby
increasing the extent of communication between the feed
tube and :the mixing chamber to allow a thicker stream of
liquid to pass to the mixing chamber (i.e., an increased
flow rateé). However, the extent of communication between
air orifice 13 and mixing chamber 15 is already at its
constant maximum before product passageway 12 even begins
to communicate with feed tube 9. Therefore, the ratio of
liquid to air which is delivered to the mixing chamber
will increase as the valve 10 is rotated toward the
completely open position thereby increasing the wetness
of the spray. In the completely open position of valve
10, the extent of communicationjbetween product
passageway 12 and feed tube 9 is at a maximum so that the
ratio of liquid to air delivered to the mixing chamber is
at a maximum. Thus, it can be seen that the wetness of

U

th%‘spray can be controlled by adjusting valve 10.

41
It should be appreciated by those skilled in the art that
variations in the design of valve 10 are possible. For
example, instead of being rotatable, the valve may be
slidable so that the extent of communication between the
product passageway 12 and feed tube 9 varies upon sliding
motion of the valve.
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said positions by rotation about said | ongitudinal axis.lEEPL#QEMEEFSHEE'EE
di spensi ng device according to claim1l where€in the valv4lhas_a|mbﬁéﬂﬁﬁﬁﬁna$
axis aligned through the spray orifice and wherein Lhe_waP@@'PS"SFréhlgggky
novabl e between said positions by rotation about said |ongitudinal axis. 5.
The spray di spensing device according to claim4 further conprising neans
for retaining liquid in the dip tube at a fevel which is higher than a

| evel of liquid in the contai ner upon deactuation of the container. 6. The

spray di spendPn§h@eRxeferreddempadingnt; e ke nlPhiésy zoratable 90°
selectively gpeabihdaidmsietald RAYLdD Fodit Sbn diPEcIOY§TRRY £iid hi n said

cavity. 7. The spray, di spensing device according to claim1l further
conpri si ng nEIN®S Tet R ngoriddian i FIG% & #Rdbd) at a level which is

hi gher than a level of liquid in the contai ner upon deactuation qof the

nt ai ner. Th r [ in ' rdin laim?7 rein th
rcnca) a;gl f gr r 2?glen Pﬁ)&?i:pataiyor? ! 38 e‘gﬁle %rgggr!r% ea}n%%gincljéntg oE‘ Othce al vherein the
invention as used withia squeeze bottle will now be

explained by describing the path of fluid and air. Upon
squeezing the bottle 1 the pressure inside the bottle
increases urging fluid 2 up dip tube 3. Fluid is forced
through restricted conduit 6 and pushes ball 8 upward off
of the top of conduit 6 thereby opening ballcheck valve
7.. The fluid is then free to flow into feed tube 9
toward product passageway 12. From passageway 12 the
fluid stream is injectéd into mixing chamber 15 in a
horizontal direction.

Upon squeezing the bottle the increase in pressure also
forces air above the fluid level in the bottle through
air orifice 13 into air passageway 14. It can be seen
that the distance which.must be travelled by the air to
reach the mixing chamber 15 is less than the distance
which must be travelled by the liquid so that liquid does
not reach the mixing chamber before the air. In this
way, it is made certain that the fluid is mixed with air .
before emanating from orifice 16. -

The air stream also enters the mixing chamber 15.

Tapered portions 19 and 20 of valve walls 11 and 18
diﬁ?Ct the air stream to converge and impinge upon the
horizontal core stream of liquid at an acute angle. When
liquid flows into the mixing chamber it is swirled around
by the angular flow of air. 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 orifice 16.
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conprises a conduit and a ball, the conduit havinglla re

characterized by a first inner dianeter,. conmuni cat|l a_tgp of the
dip tube, and a non-restricted section, characterized by a second inner

di aneter, comrunicating with said quuid arg fice, said ball being disposed

in said non-restriced section and being characterized by a third dianeter .

which is gregiem thedssheel 15S i i@i®romnthé essnthinetrhd ts ewtnuirnis atret er

such that the ball cap ve. W thin the non- estrl ot into
the restrict eFSSQHIFHRL FBEPENAS 1T HOVAHENE 151 E% %ﬁ tﬁ?lo%léé#l%%

condui t. container through orifice 16. The drawing of air through
orifice 16 cleans the orifice and the mixing chamb%r 15
after each squeeze cycle thereby inhibiting clogging of
the orifice. This self-cleaning feature
is particularly advantégeous in the case of a viscous
product where ciogging.is most frequently encountered.

The release of pressure also causes liquid to drop down
feed tube 9 which helps ball 8 to drop thereby closing
the top of restricted conduit 6. It will be appreciated
that the closing of conduit 6 by ball 8 will trap liquid
in feed tube 3. Thus, during the next squeeze cycle
‘product will already be at a very high level in the dip
tube so that less time will transﬁire before spray is
iemitted. In this way the spray dispensing device achieves
nearly instantaneous spraying without the need for a
pressurized container.

In the foregoing specification, the invention has been
described with reference to specific exemplary
embodiments thereof. It will, however, be evident that
various modifications and changes may be made thereunto
without departing from the scope of

the invention. : The
specification and drawings arg accordingly to be regarded
in an illustrative rather than a restrictive sense.

<
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spray di spenst nd deévi #e &ccording to claimi wherein gt o;iﬁéﬁééﬁ hOUSlng
has a term nal tapered section which is tapered in a

ditection toward the
spray orifice, said term nal tapered section defining said m xing chanber.
12. The spray di spensing device accordi ngCLAIMS| ai m 11 wherein the air
passageway is concentrically disposed around a section of the valve. 13.

The spray di spensi hgspedycQBasending H@vﬁbéiﬁfb& ud&NWifhaaSﬁﬁhLon of the

or (11 ce i a hor | 7BRERFUR AT | SRAEAARE R PAREed MATheoh: &1 hhTekdnber

at a |l ocation whi candsadir etidye the liquid wherein said contalner is
actuated to increpse air pressure within saiaq
container and to force liquid through a dip tube of
the spray dispensing device, the spray dispensing
device comprisihg: '

a dispenser housing defining a cavity therein, with
an air orifice and a liquid orifice belng deflned
through an underside wall of said housing and a
spray orifice being defined through a peripheral
wall of said housing;

a dip tube extending from the underside wall and f
communicating with said liquid orifice; and

a valve received in said cavity defining a mixing
chamber in said cavity between the spray orifice and
the valve, a liquid passageway defined in said valve
and communicating with said mixing chamber, and an
air passageway defined between said valve and said
housing and communicating with said mixing chamber,
said valve being selectivély movable within said
cavity between, at least:, a first position wherein
the air passageway communicates with the air orifice
and wherein the liquid passageway communicates with
the liquid orifice and the dip tube to define a

o~
no-

first extent of communication between the dip tube
and the mixing chamber, whereby a first stream of
air can pass through said air orifice, through said
air passageway and into said mixing chamber at a
first air flow rate, and a first stream of liquid
can pass through said-dip tube, through said liquid

Sheet Has Been Replaced
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opposite the spray orifice and wherein tﬁk'ﬁhéspﬁigﬁ-
t'omrd“mmmmE er in said horizonflal di pertAQFP \
. With t at a |l ocation whi ¢ eCt | e W
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t aper ed”setti'on "of Sthe di spenser housi ng. 14 a di spen$er—hoisis:
defining a cavity therein wth an air ori¥d ce and a liquid orifice being
defined through said housing and a spray orifice being defined at a
terminal point of @rifpeeedtbacuigh sHid KA PRFS2IGVEYL APy et ct i on
defining a m xing £38abRL iR’ eiHlmber at a first liquid flow rate to

engage the first stream of air such that a liquid-
air mixture, characterized by a first ratio of
ligquid to air, can emanate from the spray ori%ice as
a spray; and a second position wherein the air
éassageway communicates with the air orifice and
wherein the liquid passageway communicates with the
liquid orifice and the dip tube to define a second
extent of communication between the dip tube and the
mixing chamber which is greater than said first
extent, whereby.a second stream of air can pass
through said air orifice,'through said air
passageway and into said mixing chamber at a second
air flow rate which is equal to said first air flow
rate, and a second stream of liquid can pass ﬁhrough _
,Said dip tube, through said liquid orifice, through
i said liquid passageway and into said mixing chamber
-at a second liquid flow rate, greater than said
first liquid flow rate, to engage the second stream
of air such that a liquid-air mixture, characterized
by a second ratio of liquid to air which is greater
than said first ratio, can emanate from the spray '
orifice as a spray.

2. The spray dispensing device according to claim 1
wherein the valve is selectively movable within said
cavity between said first position, said second
position, and a multiplicity of further positions
wherein the air passageway communicates with the air

** orifice in each further position and wherein the
liquid passageway communicates with the liquid
orifice and the dip tube to define a corresponding

. multiplicity of different extents of communication
between the dip tube and the mixing chamber
corresponding to each further position, whereby a

This Sheet Has Been RTla
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“termi nat if [ chanber, theFatrve defining a |i gu ag@ggeviay
t herein, t*ecliquid pas Eemay comuni cating with thelnmxéngﬁiﬂgﬁggffangg
with the liquid orifice, and the valve and {he di spenser— HSH=gefHrinAg
an air passageway therebetween which is concentrically disposed around the

|1 qui d passagevay, st-hafl b I3IAUURYPEOITUALEALR Fa bt 1% £ 10, Chamber
and with the air orifice, wherein a s%ctlon 0 e FIQUI& passageway is
di sposed ' through said air passageway and into said mixing
chamber, and a stream of liquid can pass through
said dip tube, through said liquid orifice, through
said liquid passageway and into said mixing chamber
at a corresponding multiplicity of different liquid
flow rates corresponding to each further position.

3. The spray dispensing device according to claim 1
oo wherein the dispenser housing has a terminal tapered
section which is tapered in a direction toward the
spray orifice, said terminal tapered section
defining said mixing chamber. o

4, The spray dispensing device according to claim,3
wherein the air passageway is concentrically '

disposed around a section of the valve. Py

5. The spray dispensing device according to claim 4
wherein a section of the liquid passageway is
disposed toward the mixing chamber and the spray
orifice in a horizontal direction and communicates
with the mixing chamber at a location which is
directly opposite the spray orifice and wherein the
air passageway is disposed toward the mixing chamber
in said horizontal direction and communicates with
the mixing chamber at a lgcatiOn which is directly
opposite the tapered section of the dispenser
housing.

Py

6. A spray dispensing device, for use with a non-
pressurized container holding a volume of a liquiad
and air above the liquid wherein said container is
actuated by squeezing it to force liquid through a
dip tube of the spray dispensing device, the spray
dispensing device comprising:

This Sheet Has Been Reﬂlaced .




t owar d th i“ﬁgﬂﬁ'“Nﬂ“fﬁﬂ‘and the spray orifice in.- a horizontal djrect.ion
. and commu m xi ng chanber at a Iocat+o regdetry |
opposite to the sprly ori*fice, and wherejn the air W ggg Céﬁgﬂgl agseh
toward the nixing chanber in said horizontal dlrectlo ?p qumn

with the m xing cglai? at_a Iocatlon}%ECh i s direct ||y -68pnsit e fo the
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contai ner, a stream afimi dSrifQﬂEet echid Japsiay Ryt ice! bé@néeﬁbﬁr%ﬁ by the
t aper ed sectlon t @y ge_and. i npi.nge core streamof liquid from
the Iiquid passageway Iq?l{ Safd hoqtpslr% atla & spray orlglce e:.n

defined at a terminal point of a tapered sect1on of

said housing, said tapered section defining a mixing
chamber therein; H
a dip tube extending from an underside of the
"housing and commuﬁicating with said liquid orifice;
and

a valve received in said cavity and terminating at
said mixing chamber, the valve defining a liquid
passageway therein, the liquid passageway
communicating with the mlxlng chamber and w1th the

liquid orifice, and the valve and the dispenser:
housing defining an air passageway therebetween
which is concentrically disposed around the liquid
passageway, the air passageway communicating with
the mixing chamber and with ‘the air orifice, wherein
a section of the liquid passageway is disposed
toward the mixing chamber and the spray orifice in a
horizontal direction and communicates with the
mixing chamber at a location which is directly -

. opposite to the spray orifice, and wherein the air
passageway is disposed toward the mixing chamber in
said horizontal direction and communicates with the
mixing chamber at a location which is directly
opposite to the tapered section of the dispenser

«« housing;

whereby, upon actuation of the container, a stream
of air from the air passageway will be deflected by
the tapered section to converge and impinge upon a
core stream of liquid from the liquid passageway in
the mixing chamber to atomize the stream of liquid.

This Sheet Has Been Replaced




the m xi ng chamber to atonize the streamof |iquid. This- Sheet Has Been
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wherein the valve is selectlvely novable to a égﬁggﬁgﬁsﬁﬁﬂch t he
| i quid passageway is not . im conmunication with t
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7. The spray dispensing device according to claim 6
wherein the valwve is selectively movable to a closed
position in which the liquid passageway is not in
communication with the liquid orifice.

8. The spray dispending device according to claim 7
wherein the air passageway communicates with the
mixing chamber and the air orifice in said closed
position. '

9. The spray dispensing device according to claim 7
wherein the valve has a longitudinal axis aligned
through the spray orifice and the liquid passageway
and wherein the valve is selectiyely movable to said

closed position by rotation about said longitudinal
axis. '

10. A squeeze bottle sprayer which is actuated upon
squeezing the bottle to force liquid up a dip tube
and emit a liquid-air 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;

H

a sprayer body having a tapered section defining a
mixing chamber therein, the tapered section being
tapered in a direction toward a spray orifice which
is defined thrcugh the sprayer body at a terminal
point of the tapered section;

—
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position. 9. The spray di spensing device according to claim 7

-wherein the valve has a longitudinal axis allgned through t he_spr.ay =-fice
and the |iquid passageway and wherein the valve i s .sesseerve gﬂEEE ko
sai d cl oseo“lm mllﬂmﬁmlﬂﬁ tion about said | ongitudiinBEPEAY wedf?
squeeze bot i s actuated upon squeezijng t he AT &7y Qr ce
liquid up a Hip° t dbe"and enit a liquid-ald spray thrg 1 SE AV —aEHEe
conprising: a squeezable bottle containing a volune o qgui d and air above

the liquid;

a liquid passageway connecting the dip tube with the
mixing chamber, at least a portion of the liquid
passageway being disposed in a direction toward the
spray orifice, the liquid passageway communiﬁating '
with the mixing chamber at a location directly
opposite to the §pray orifice;

. an 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 sérayer body;

whereby upon'actuation of the squeeze bottle sprayer
a stream of air from the air passageway will be
deflected by the tapered section of the sprayer body
to converge and impinge upon a core stream of liquid
from the liﬁuid passageway in the mixing chamber to
atomize the stream of liquid.

1. The squeeze bottle sprayer according to'qlaim 10
wherein the liquid passaéeway is defined through a
valve which is selectively movable to a closed
position wherein the liqﬁid passageway does not
connect the mixing chamber with the dip tube.

P

12. The squeeze bottle sprayer according to claim 11
wherein the valve is received within a housing and
wherein the air passageway is defined between an
outer surface of the valve and an inner surface of
the housing.

—_—
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a d| p tube extending-into said volune of |iquid, a- sprayeg body havi.ng a

. tapered sectlo efining a mxing chanber therein, t

bei ng tapered i gj m, ’ rd a spray orifice’ " HE‘hLFb%EWiE
t hrough the spr wﬂmﬂmﬁﬂm nal point of the tiaper ed\s&

aliquid passagemay conn ®cting the dip tybe with the -

| east a.portion of the |liquid passageway being di spos
toward t he
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13. The squeeze bottle sprayer according to claim 12
wherein the housing has an underside wall which
defines an air orifice therethrough, said air
orifice allowing for communication between the air
.passageway and the interior of the bottle. “

" This Sheet Has Been Reilaced
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spray orifice, the liquid passageway communi cating with the m xing chanber
-at a location directly opposite to the spray orifice; an air. passageway,
concentrical ly disposed around said portion of the I|qU|d passageway, the
air passageway connecting an interior of the bottle tontaining=sse 0
of air wwth the m xi ng chanber and the ajJ passageway coO ..uymEMﬁy
the m xi ng chanber at a location directl{ opposite to thg qypﬁdbﬁ
of the sprayer body; whereby upon actuation of the squeez y
streamof air fromthe air passageway will|l be defl ected

section of the sprayer body

SPRAY DISPENSING DEVICE

ABSTRACT

A spray dispensing device is provided which can be _used with a non-pressurized

container (1). The device includes passageways for directing streams of air (13, 14) and

- liquid (4, 6, 9 12) to a mixing chamber (15) wherein the liquid is broken up into droplets
and emitted as a fine spray through an orifice (16). The device includes a dip tube (3) for

the liquid (2) which is provided with a check valve (7, 8) for retaining liquid at a high level

in the dip tube after each spray cycle so that spraying is nearly instantaneous upon actuation.

Fig. 1

e
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to converg'e_ and i npinge upon a core streamof liquid fromthe liquid .
passageway in the m xing chanber to atom ze the stream f-R'F" lgmmlwg‘)
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The squeeze bottle sprayer according to claim 10 whereifp the i qui
passageway is defined through a valve which is selectivegly, DABRL 1997
cl osed position wherein the liquid passageway does not @ e fhe m '"_JJ
chanber with the dip tube. 12. The squéeze bottle sprayer according to
claim1l wherein the valve is received within a housing and wherein the air

passagewayait Sals forNRe PSRN spray OUFSF erathpleC ©.9f Phft W, \i34011d7@ [ebdHitRE a
surface of the housing.

typical squeeze bottle type sprayer which can dispense liquid in only two possible spray

patterns, either a pure liquid stream or an air-liquid mixture having a fixed liquid/air ratio.
It would be advantageous to provide a sprayer device which is capable of dispensing
product such that the liquid to air ratio can be varied to provide either a wet spray or a dry

spray, as desired.

Summary of the Invention

According to the invention there is disclosed a spray dispensing device, for use with a
non-pressurized container holding a volume of a liquid and air above the liquid wherein
said container is actuated to increase air pressure within said container and to force liquid
through a dip tubé of the spray dispensing device, the spray dispensing device comprising:

a dispenser housing defining a cavity therein, with an air orifice and a liquid orifice
being defined through an underside wall of said housing and a spray orifice being defined
through a peripheral wall of said housing; ‘

a dip tube extending from the underside wall and communicating with said liquid
orifice; and_ -

a valve received in said cavity defining a mixing chamber in said cavity between the
spray orifice and the valve, a liquid passageway defined in said valve and communicating
with said mixing chamber, and an air passageway defined between said valve and said
underside wall and communicating with said mixing chamber, said valve being selectively
rriovable within said cavity between, at least:

a first position wherein the air passageway communicates with the air orifice and
wherein the liquid passageway communicates with the liquid orifice and the dip tube to
define a first extent of communicétion between the dip tube and the mixing chamber,
whereby a first stream of air can pass through. said air orifice, through said air passageway
and into said mixing chamber at a first air flow rate, and a first stream of liquid can pass

through said dip tube, through said liquid orifice, through said liquid passageway and into
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17 13. The squeeze bottle sprayer according to claim12 wherein
housi ng has an underside wall which defines an air or|l {je&e AbBRIERTERET,

said air orifice allow ng for comruni catlon bet ween tlhe air _passa
the interior of the bottle. 5 I?W

4

said mixing chambér at a first liquid flow rate to engage the ﬁrst.stream of air such that a
liquid-air mixture, characterized by a first ratio of liquid to air, can emanate from the spray
orifice as a spray; and a second position wherein the air\passageway communicates with the
air orifice and wherein the liquid passageway communicates with the liquid orifice and the
dip tube to define a second extent of communication between the dip tube and the mixing
chamber which is greater than said first extent, whereby a second stream of air can pass
throﬁgh said air orifice, through said air passageway and into said mixing chamber at a
second air flow rate which is équal to said first air flow rate, and a second stream of liquid
can pass through said dip tube, through said liquid orifice, through said liquid passageway
and into said mixing chamber at a-second liquid flow rate, greater than said first liquid flow
rate, to engage the second stream of air such that a liquid-air mixture, charact/érized by a
second ratio of liquid to air which is greater than said first ratio, can emanate from the
spray orifice as a spray.

i

Brief Description of the Drawi

These and other features and advantages of the present invention will become
apparent from.consideration of the following specification when taken in conjunction with
the accompanying drawings in which: |

Fig. 1 is a cross-sectional view of a spray dispensing device in accordance with the

invention, mounted on a
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CLAIMS

1. A spray dispensing device, for use with a non-pressurized container holding a volume
of a liquid and air above the liquid wherein said container is actuated to increase air
pressure within said container and to force liquid through a dip tube of the spray dispensing
device, the spray dispensing device comprising:

a dispenser housing defining a cavity therein, with an air orifice and a liquid orifice
being defined through an underside wall of said housing and a spray orifice being defined
through a peripheral wall of said housing;

' a dip tube extending from the underside wall and communicating with said liquid
orifice; and

a valve received in said cavity defining a mixing chamber in said cavity between the
spray orifice and the valve, a liquid passageway defined in said valve and communicating
with said mixing chamber, and an air passageway defined between said valve and said
underside wall and communicating with said mixing chamber, said valve being selectively
movable within said cavity between, at least:

a first position wherein the air passageway communicates with the air orifice and
wherein the liquid passageway communicates with the liquid orifice and the dip tube to
define a first extent of communication between the dip tube and the mixing chamber,
whereby a first stream of air can pass through said air orifice, through said air passageway
and into said mixing chamber at a first air flow rate, and a first stream of liquid can pass
through said dip tube, through said liquid orifice, through said liquid passageway and into
said mixing chamber at a first liquid flow rate to engage the first stream of air such that a
liquid-air mixture, characterized by a first ratio of liqliid to air, can emanate from the spray
orifice as a spray; and a second position wherein the air passageway communicates with the
air orifice and wherein the liquid passageway communicates with the liquid orifice and the
dip tube to define a second extent of communication between the dip tube and the mixing
chamber which is greater than said first extent, whereby a second stream of air can pass
through said air orifice, through said air passageway and into said mixing chamber at a
second air flow rate which is equal to said first air flow rate, and a second stream of liquid
can pass through said dip tube, through said liquid orifice, through said liquid passageway
and into said mixing chamber at a second liquid flow rate, greater than said first liquid flow
rate, to engage the second stream of air such.that a liquid-air mixture, characterized by a
second ratio of liquid to air which is greater than said first ratio, can emanate from the
spray orifice as a spray.
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2. The spray dispensing device according to claim 1 wherein the valve is selectively
movable within said cavity between said first position, said second position, and a
multiplicity of further positions wherein the air passageway communicates with the air
orifice in each further position and wherein the liquid passageway communicates with the-
liquid orifice and the dip tube to define a corresponding multiplicity of different extents of
communication between the dip tube and the mixing chamber corresponding to each further
position, whereby a stream of air can pass through said air orifice, through said air
passageway and into said mixing chamber, and a stream of liquid can pass through said dip
tube, through said liquid orifice, through said liquid passageway and into said mixing
chamber at a corresponding multiplicity of different liquid flow rates corresponding to each
further position. '

3.  The spray dispensing device according to claim 2 wherein the valve has a longitudinal
axis aligned through the spray orifice and wherein the valve is selectively movable between
said positions by rotation about said longitudinal axis.

4. The spray dispensing device according to claim 1 wherein the valve has a longitudinal
axis aligned through the spray orifice and wherein the valve is selectively movable between
said positions by rotation about said longitudinal axis.

5. The spray dispensing device according to claim 4 further comprising means for
retaining liquid in the dip tube at a level which is higher than a level of liquid in the
container upon deactuation of the container.

6. The spray dispensing device according to claim 1 wherein the valve is selectively
movable between said positions by sliding movement within said cavity.

7. .. The spray dispensing device according to claim 1 further comprising means for
retaining liquid in the dip tube at a level which is higher than a level of liquid in the
container upon deactuation of the container.

8. The spray dispensing device according to claim 7 wherein the means for retaining
liquid is a ballcheck means belonging to the dip tube.
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9. The spray dispensing device according to claim 8 wherein the ballcheck means
comprises a conduit and a ball, the conduit having a restricted séction, characterized by a
first inner diameter, communicating through a top of the dip tube, and a non-restricted
section, characterized by a second inner diameter, communicating with said liquid orifice,
said ball being disposed in said non-restriced section and being characterized by a third
diameter which is greater than the first diameter and less than the second diameter such that
the ball can move within the non-restricted section but not into the restricted section in
response to movement of liquid through the conduit.

10. The spray dispensing device according to claim 9 further comprising a feed tube
projecting from the underside wall of the spray dispenser housing and communicating with
the liquid orifice and the non-restricted conduit, the feed tube being characterized by a

~ diameter which is less than the third diameter so that the ball cannot move into the feed
tube.

11. The spray dispensing device according to claim 1 wherein the dispenser housing has a
terminal tapered section which is tapered in a direction toward the spray orifice| said
terminal tapered section defining said mixing chamber.

12. The spray dispensing device according to claim 11 wherein the air passageway is
concentrically disposed around a section of the valve.

13. The spray dispensing device according to claim 12, wherein a section of the liquid
passageway is disposed toward the mixing chamber and the spray orifice in a horizontal
direction and communicates with the mixing chamber at a location which is directly
opposite the spray orifice and wherein the air passageway is disposed toward the mixing
chamber in said horizontal direction and communicates with the mixing chamber at a
location which is directly opposite the tapered section of the dispenser housing.



