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(57) Abstract: A dispensing valve cap mountable to a bottle is provided with a first valve part having a tubular portion having an air
inlet, the first valve part further including a fluid outlet spaced apart along a longitudinal axis of the tubular partion to form a constant
head valve for dispensing fluid from the bottle. A second valve part of the valve movably mounted to the first valve part includes a
“~~ tubular portion for simultaneously closing both the air inlet and the fluid outlet of the first valve part when fluid dispensing is not
desired. The second valve part further includcs an air inlet alignable with the air inlet of the tubular portion when fluid dispensing
is desired. The dispensing valve cap controls fluid flow from the bottle. The bottle with the valve cap is uscable with a dispenser
assembly for mixing a concentrated fluid from the bortle with a dilutant. A tamper resistant lock prevents undesired rotation of the
second valve part relative to the first valve part. The tamper resistant lock is deactivated upon insertion of the valve cap into the
dispenser assembly.
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GRAVITY FEED FLUID DISPENSING VAL VE

Field of the Invention

This invention relates generally to systems for dispensing fluids,
and more particularly to valve caps and bottles for use in gravity fecd fluid
dispensing systems.

Background of the Invention

Gravity feed fluid dispensing systems are known for dispensing a
concentrated fluid for mixing with a dilutant. An example of such a system is
shown in U.S. Patent No. 5,425,404 issued June 20, 1995 to Minnesota Mining &
Manufacturing Company of St. Paul, Minnesota, entitled, “Gravity Feed Fluid
Dispensing System.” U.S. Patent No. 5,435,451 issued July 25, 1995, and U.S.
Patent No. Des. 369,110 issued April 23, 1996, both to Minnesota Mining &
Manufacturing Company relate to a bottle for use in the gravity feed fluid
dispensing system of U.S. Patent No. 5,425,404.

Generally, the gravity feed fluid dispensing system of U.S. Patent
No. 5,425,404 includes an inverted bottle containing concentrated fluid, with an
opening closed off by a valve cap. The system further includes a dispenser
assembly which cooperates with the bottle and the valve cap during use. The valve
cap controls the flow of the concentrated fluid from the bottle into the dispenser
assembly for mixing with dilutant, such as water. The concentrate may be any of a
wide variety of material, such as cleaning fluids, solvents, disinfectants,
insecticides, herbicides, or the like. The diluted fluid exits the dispenser asscmbly
into a container, such as a bucket or spray bottle, for use as desired.

Various concerns arise in connection with the valve cap. One
concern is that the valve cap allow for metering of the concentrate from the bottle
so that a proper ratio of the fluids results. Related concerns are that the valve cap
only allow dispensing of the concentrate at the desired time, and that the valve cap
be easy to use. Cost of the valve is also a concern since it is often desirable that
the bottle with the valve cap be disposable after use. A further concem is whether

any features are provided with the valve cap to prevent or deter undesired or
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inadvertent dispensing. There is a necd in the art for further valve caps which

address the above concerns, and other concerns.

Summary of the Invention

One aspect of the present invention concerns a dispensing valve cap
for use with a bottle containing fluid for dispensing the fluid in a gravity feed fluid
dispensing system where the valve cap includes two valve parts. A first valve part
is mountable to the bottle, and a second valve part is movably mounted to the first
valve part along a longitudinal axis of the first valve part. The first and second
valve parts form a fluid outlet and an air inlet.

In the preferred embodiment, the first valve part includes a tubular
portion which includes an air inlet aperture. The first valve part further preferably
defines a fluid outlet aperture spaced from the air inlet aperture along the
longitudinal axis. The second valve part includes a mating portion adapted to
cooperate with the first valve part to open and close the air inlet aperture of the
first valve part. The tubular portion of the first valve part includes a
circumferential seal positioned between the air inlet aperture and the end
mountable to the bottle. The second valve part defines an aperture alignable with
the air inlet aperture of the first valve part to allow air flow to enter the bottle. The
tubular portion of the second valve part has an inside surface sealably engaged by
the circumferential seal of the first valve part to prevent air flow communication
between the air inlet aperture of the first valve part and the aperture of the second
valve part when the valve cap is in the closed position. The second valve part
preferably includes a fluid outlet aperture which cooperates with the fluid outlet
aperture of the first valve part to define the fluid flow path through the valve cap.

A further aspect of the present invention concerns a tamper resistant
dispensing valve cap for use with a bottle containing fluid for dispensing the fluid
in a gravity feed fluid dispensing system where the valve cap includes two parts
which define a fluid outlet and an air inlet. A first valve part is mountable to the
bottle and includes at least one locking tab. A second valve part is rotatably
mounted to the first valve part and includes a mating portion adapted to cooperate
with the first valve part to open and close the air inlet and the fluid outlet of the

valve cap. The second valve part includes a locking notch. The first valve part
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defines a longitudinal axis. The locking tab is movable in a direction of the
longitudinal axis. The locking tab is positionable in the locking notch to lock the
seccond valve part and the first valve part from relative rotation. The locking tab is
positionable out of the locking notch to permit rotation of the second valve part.
The air inlet and the fluid outlet of the valve cap are open when the tab is
positioned out of the notch and the first and second valve parts are rotated relative
to one another. The air inlet and the fluid outlet of the valve cap are closed when
the tab is positioned in the notch.

The present invention also relates to a method of dispensing fluid
from a bottle including rotating and longitudinally moving one tubular member of
a valve on the bottle relative to another tubular member to simultaneously open an
air inlet through the tubular members, and a fluid outlet of the valve. The fluid is
dispensed from the bottle under gravity, and air enters the bottle from the
atmosphere. The dispensed fluid is mixed with dilutant. The one tubular member
is rotated and longitudinally moved relative to the other to simultaneously close the
air inlet and the fluid outlet of the valve at the desired time to stop dispensing.

A further method includes providing a bottle containing fluid
therein, with the bottle having a tamper resistant valve in fluid communication with
an interior of the bottle. The method further includes mounting the bottle to a
dispenser assembly, engaging a longitudinally movable locking tab of the valve
with the dispenser assembly to unlock the valve during mounting of the bottle to
the dispenser assembly, and rotating a first portion of the unlocked valve relative to
a second portion of the valve. The fluid is dispensed from the bottle under gravity
through the unlocked and rotated valve, and air is allowed to enter the bottle from
the atmosphere. The fluid dispensed from the bottle is mixed with dilutant

supplied by the dispenser assembly.

Brief Description of the Drawings

The present invention will be further described with reference to the
accompanying drawings wherein like reference numerals refer to like parts in the
several views, and wherein:

FIG. 1 is a perspective view of a prior art dispenser assembly;
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FI1G. 2 is a top view the dispenser assembly of FIG. I, showing
dircctional arrows tor the movement ot a bottle with a valve cap as will be
described herein during usc;,

FIGS. 3-5 are various views of a preferred embodiment of a bottle
with a valve cap according to the present invention, with the valve cap in the
closed position;

FIG. 6 is a cross-sectional side view through the valve cap and a
portion of the bottle, showing the valve cap in the closed position;

FIGS 7-10 show the bottle and valve cap of FIGS. 3-5 in the open
position;

FIG. 11 is a cross-sectional view like FIG. 6, showing the valve cap
in the open position;

FIG. 11A is a cross-sectional view like FIG. 11, showing an
alternative embodiment of the valve cap;

FIG. 12 is a bottom perspective view of a first valve part of the
valve cap of FIG. 3;

FIG. 13 is a top perspective view of the first valve part of FIG. 12;

FIG. 14 is a top view of the first valve part of FIG. 12;

FIG. 15 is a bottom view of the first valve part of FIG. 12;

FIG. 16 is a side view of the first valve part of FIG. 12;

FIG. 17 is a further side view of the first valve part of FIG. 12;

FIG. 18 is a further side view of the vailve of FIG. 12;

FIG. 19 s a cross-sectional side view of the first valve part taken
along lines 19-19 of FIG. 18,

| FIG. 20 is a further side view of the valve of FIG. 12;

FIG. 21 is a cross-sectional side view of the first valve part of FIG.
20, taken along lines 21-21 of FIG. 20,

FIG. 22 is a top perspective view of the second valve part of the
valve cap of FIG. 3;

FIG. 23 is a top view of the second valve part of FIG. 22;

FIG. 24 is a bottom view of the second valve part of FIG. 22,

FIG. 25 is a side view of the second valve part of FIG. 22;
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F1G. 26 is a cross-sectional side view of the second valve part taken
along lines 26-26 of FIG. 25,

FIG. 27 is a further side view of the second valve part of the valve
cap of F1G. 22;

FIG. 28 is a cross-scctional side view taken along lines 28-28 of
FIG. 27,

FIG. 29 is a perspective view of the bottle of FIG. 3;

FIG. 30 is a bottom view of the bottle of FIG. 29,

FIG. 31 is a side view of the bottle of FIG. 29,

FIG. 32 is a cross-sectional side view of the bottle taken along lines
32-32 of FIG 31,

FIG. 33 is an enlarged view of a portion of the cross-section of the
bottle at the neck;

FIG. 34 is a further side view of the bottle of FIG. 29.

Detailed Description of the Invention
Referring now to FIGS. 1-11, there is shown a preferred

embodiment of a fluid dispensing system including a fluid dispenser assembly 12
and a bottle 14 containing a quantity of a fluid that is to be dispensed. Typically,
the fluid is provided in a concentrated form with the intention that the concentrate
will be diluted with at least one other diluting fluid prior to being dispensed and
used. The concentrate in bottle 14 may be any of a wide variety of material, such
as cleaning fluids, solvents, disinfectants, insecticides, herbicides, or the like. The
dilutant may be water or any other suitable fluid. Generally, dispenser assembly
12 is constructed in accordance with U.S. Patent No. 5,425,404.

Bottle 14 of the present invention includes a valve cap 16 for
controlling dispensing of concentrate from bottle 14. Bottle 14 with valve cap 16
cooperates with dispenser assembly 12 during use to dispense and dilute the
concentrate. Specifically, bottle 14 is inverted as shown in FIGS. 3-11, and valve
cap 16 is inserted into a chamber 18 of dispenser assembly 12. Chamber 18 has a
generally cylindrically-shaped sidewall 19. Valve cap 16 generally includes a first
valve part 40 (See FIG. 6) which mounts to a bottle body 60 of bottle 14 for

rotation with bottle body 60 during use. Valve cap 16 also includes a second valve
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part 50 (FIG. 6) mounted to first valve part 40 tor relative movement so as to open
and close valve cap 16. During use of bottle 14 with dispcnser assembly 12, a side
projection or tab 52 on second valve part 50 resides in a notch 20 of dispenser
assembly 12. To operate valve cap 16 between closed (FIG. 6) and open (FI1G. 11)
positions, bottle 14 is rotated, preferably by the user grasping bottle body 60 at end
portion 417, and rotating bottle body 60 in the direction of arrow 30 (FIG. 2) to
open valve cap 16. Rotation of bottle body 60 in the direction of arrow 32 (FIG. 2)
returns valve cap 16 to the closed position. Notch 20 constrains second valve part
50 from rotating as first valve part 40 and bottle 14 are rotated by the user.

Rotation of bottle body 60 rotates first valve part 40 about a
longitudinal axis 41 relative to second valve part 50 held from rotation by tab 52
positioned within notch 20 of dispenser assembly 12. Rotation of bottlc body 60
also rotates a camming flange 42 extending from first valve part 40. Camming
flange 42 selectively operates a dilutant valve 22 which controls the flow of
dilutant from an inlet 24 to dispenser assembly 12 to enter a mixing chamber 26 of
dispenser assembly 12. Dispenser assembly 12 includes two dilutant valves 22,
each of which is linked to inlet 24 of dispenser assembly 12. Concentrate flows
from within bottle 14 through valve cap 16 into mixing chamber 26 when second
valve part 50 is moved relative to first valve part 40 thereby opening valve cap 16.
Air from the atmosphere enters bottle 14 through valve cap 16 as concentrate is
dispensed. The concentrate and the dilutant are mixed within mixing chamber 26
and exit dispenser assembly 12 together at an outlet 28. Bottle body 14 is rotated
back in the opposite direction to close valve cap 16, and to release camming flange
42 from engagement with each dilutant valve 22. Each dilutant valve 22 is spring
loaded such that each dilutant valve automatically closes when bottle 14 is rotated
back to the closed position. It is to be appreciated that other dispenser assemblies
are possible for use with bottle 14 where the dispenser assembly holds second
valve part 50 during rotation of bottle body 60, first valve part 40, and camming
flange 42.

Referring now to FIGS. 6 and 11, valve cap 16 is shown both in the
closed position (FIG. 6), and in the open position (FIG. 11). FIGS. 6 and 11

illustrate three seal regions 62, 64, and 66 for sealing an interior of bottle 14 at
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valve cap 16 trom an exterior. Seal regions 64 and 66 are selectively opened to
allow air and fluid to pass through valve cap 16 at the desired time, as shown in
FIG. 11. Seal regions 62, 64, and 66 will be discussed in more detail below. FIG.
11 illustrates the fluid flow path out of bottle 14 represented by arrows 68 through
a fluid outlet 73 of valve cap 16, and the airflow path into bottle 14 represented by
arrows 70 through an air inlet 75 of valve cap 16. The tluid flow path and the
airflow path will be discussed in more detail below. Generally, valve cap 16
allows fluid outflow under the effects of gravity, since fluid outlet 73 is disposed
vertically below the air inlet 75. Air from the atmosphere enters bottle 14 at air
inlet 75 as fluid is dispensed. Valve cap 16 may be referred to as a “constant head
valve” since the fluid level within bottle 14 above air inlet 75 does not impact
fluid outflow rate. Metering of fluid flow is accomplished by providing fluid
outlet 73 with a predetermined size to allow for the desired flow rate of fluid from
bottle 14.

Valve cap 16 in the preferred embodiment includes generally
tubular-shaped and concentrically arranged components which rotate and
longitudinally move between positions so as to open and close valve cap 16. The
tubular portions are generally cylindrical in the preferred embodiment, although
some angles and tapers may be provided to facilitate manufacture from molded
materials. Steeper angles, or more conically-shaped components, are also possible
wherein rotation and/or longitudinal movement of the two parts occurs with respect
to a common axis, as in the preferred embodiment shown.

Tamper resistant features are also provided with valve cap 16 in the
preferred embodiment. The tamper resistant features prevent undesired or
inadvertent dispensing by locking second valve part 50 to first valve part 40 in the
closed position. Preferably, the tamper resistant features are deactivated
automatically upon use of bottle 14 and valve cap 16 with dispenser assembly 12.

Preferably, first valve part 40 and second valve part 50 snap
together during assembly. Further, it is preferred that valve cap 16 snaps onto
bottle 60 for further ease of assembly.

While the preferred embodiment includes both rotational and

longitudinal relative movement of the valve components, it is to be appreciated that
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aspects of the invention are applicable to valve cap embodiments which rely only
on rotational movement to open and close the valve, and also valve caps which rely
only on longitudinal movement to open and close the valve.

Referring now to FIGS. 12-21, first valve part 40 includes an upper
end 100, an opposite lower end 102, and a longitudinal central axis 104. Adjacent
to upper end 100 of first valve part 40 is structure for mounting first valve part 40
to bottle body 60. First valve part 40 includes a tubular collar 106, and an upper
tubular portion 108 inside of collar 106. Between collar 106 and tubular portion
108 is a space 110 for receiving a neck 406 of bottle body 60 (sce FIG. 6). An O-
ring 120 in space 110 further seals first valve part 40 to bottle body 60 at first seal
region 62. Apertures 112 through collar 106 receive projections 408 of bottle body
60 (see also FIGS. 6, 8 and 29-34). Six apertures 112 and projections 106 are
shown in the illustrated embodiment.

To facilitate alignment and attachment of first valve part 40 to bottle
body 60 duning assembly, a small notch 114 above each aperture 112 in collar 106
is provided for reccipt of projections 408. When first valve part 40 is mounted to
bottle body 60, a central orifice 410 of neck 406 of bottle body 60 is in fluid
communication and air flow communication with first valve part 40. Additional
projections 408 and apertures 112 are possible. Fewer projections 408 and
apertures 112 are also possible, including just one of each.

Neck 406 of bottle includes two outwardly extending flanges 413
which are received in slots 118 in collar 106. A chamfer 119 directs flanges 413
into the narrow portion 122 of slots 118. Flanges 413 and slots 118 also facilitate
alignment of valve cap 16 and bottle body 60.

To operate one or more dilutant valves 22 associated with dispenser
assembly 12, first valve part 40 is provided with camming flange 42 including two
camming lobes 126, 127 for engagement with each dilutant valve 22 upon rotation
of camming flange 42 relative to dispenser assembly 12. A single lobe is also
possible if desired to only operate one of dilutant valves 22.

Tamper resistant features are provided in connection with first valve
part 40. Located on camming flange 42 are a plurality of locking tabs 128
including a flexible beam 130 and a longitudinally projccting finger 132. Each
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finger 132 is movable longitudinally for cooperation with notches on second valve
part 50. A non-functional tab 134 is provided as an optional feature, so as to
further deter tampering by confusing the user as to how many locking tabs there
are. Stopring 136 is provided to limit the amount of movement of each of locking
tabs 128 during use. The tamper resistant features of first valve part 40 will be
described in more detail below in connection with the discussion of second valvc
part 50.

First valve part 40 further includes a lower tubular portion 116
extending generally about longitudinal axis 104. Lower tubular portion 116
defines an air inlet opening or aperture 140 through the tubular wall portion 116.
Aperture 140 forms air inlet 75 noted above for valve cap 16. A lower shoulder
142 on first valve part 40 defines at least one fluid opening or aperture 144. A
plurality of apertures 144 are shown in the illustrated embodiment, spaced equally
around the circular ring defining lower shoulder 142. If desired, metering can be
controlled through apertures 144. A lower portion 146 of first valve part 40 further
defines a fluid sealing region for valve cap 16. Specifically, lower portion 146
includes a circumferential recess 148 for holding an O-ring 160 which is used to
selectively seal against second valve part 50. O-ring 160 can also be located
adjacent end surface 152. O-ring 160 seals against second valve part 50 to form
third seal region 66.

As will be further described below, outside surface 156 of tubular
portion 116 selectively seals against second valve part 50 to cantrol air flow into
and out of valve cap 16 and bottle 14. In the preferred embodiment, a
circumferential groove 158 in outside surface 156 receives an O-ring 150. O-ring
150 seals against second valve part 50 to form second seal region 64.

Outside surface 156 further includes projecting posts 164, for use in
opening and closing valve cap 16, as will be described in greater detail below.

Referring now to FIGS. 22-28, second valve part 50 includes an
upper end 200, an opposite lower end 202, and a longitudinal central axis 204.
Tubular portion 206 supports projection 52 which is engaged by dispenser
assembly 12 to hold second valve part 50 relative to dispenser assembly 12 while

bottle 60 and first valve part 40 are rotated. An exterior surface 208 of tubular
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portion 206 further includes a plurality of spacers 210 which centrally space
tubular portion 206 within chamber 18 of dispenser assembly 12. Aﬁ interior
surface 212 cooperates with O-ring 150, and lower interior surface 213 cooperates
with O-ring 160 to seal valve cap 16 in the closed position. Extending between
exterior surface 208 and interior surface 212 is aperture or opening 214. Two
openings 214 are provided on opposite sides of tubular portion 206. One opcning
214 aligns with air inlet aperture 140 to permit air flow communication from an
exterior of valve cap 16 to an interior of valve cap 16 and into bottle 14 as shown
in FIG. 11.

Each opening 214 is preferably configured as an angled camming
slot with camming surfaces 216 which cooperate with projecting posts 164 of first
valve part 240 to cause opening and closing of valve cap 16. Rotation of bottle 14
and first valve part 40 relative to second valve part 50 causes posts 164 to move
along camming slot 216 so as to cause longitudinal movement between the first
and second valve parts 40, 50. This results in alignment of air inlet aperture 140
with a portion of opening 214 of second valve part 50, allowing air flow into valve
cap 16. Further, O-ring 160 of first valve part 40 separates from inner sealing
surface 218 at lower end 202 of second valve part 50, allowing fluid flow out of
valve cap 16. If desired, an O-ring can be mounted in a recess in end surface 242
to provide the fluid outlet seal with an end surface 152 of first valve part. End
surface 242 includes an aperture or opening 240 which allows for fluid outlet.
Opening 240 defines fluid outlet 73 noted above for valve cap 16. Opening 240 is
centrally located in the preferred embodiment so as to allow fluid outflow into a
central portion of dispenser assembly 12 for mixing with dilutant.

Opening 214 as a camming slot may be constructed so that the slot
is longer than the range of motion of the first and second valve parts. This
prevents bottoming out of posts 164, to help reduce stress on posts 164 as might
occur during use, if posts 164 were allowed to engage an end of the slot.
Engagement of other structure in the dispensing system, such as camming flange
42 and dispenser assembly 12 can be used to limit the range of motion of the valve

parts.
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Adjacent to upper end 200 of second valve part 50, a rim 230 is
provided including three notches 232 for receipt of projecting fingers 132 of
locking tabs 128 of first valve part 40. A fourth locking notch 234 is provided
adjacent to non-functional tab 134 in the closed position, so as to give the
appearance that a fourth locking tab needs deactivation if a user attempted to open
valve cap 16 without dispenser assembly 12.

Upper end 200 of second valve part further includes inner assembly
notches 250 so as to align with posts 164 during snap fit assembly of first and
second valve parts 40, 50. Assembly notches 250 direct posts 164 longitudinally
until they are received in their respective openings 214. Posts 164 include a
tapered outer surface 166 to fit into notches 250 to help facilitate ease of assembly.
Posts 164 in the illustrated preferred embodiment have a non-cylindrical side
surface 168 (see FIG. 16). The lemon or oval shape provides increased load
bearing surfaces with camming slots 216.

Referring now to FIG. 11A, an alternative valve cap 16' is shown
including an optional fourth seal region 67. Seal region 67 includes an O-ring 161
mounted in a recess like recess 158. O-ring 161 is provided for additional sealing
of fluid from possibly migrating toward opening 214 in second valve part 50,
instead of all the fluid exiting valve cap 16 at fluid outlet 73.

Referring back to FIG. 3, the tamper resistant features are illustrated
in the locked position. When valve cap 16 is in the locked position, each locking
tab 128 is positioned in a locking notch 232 of second valve part 50. When bottle
14 is operatively positioned in dispenser assembly 12, each locking tab 128 is
moved or bent longitudinally upwardly due to a downward force applied by the
user to bottle 14. Locking tabs 128 engage top surface 21 of dispenser assembly
12 so as to disengage from notches 232. In this condition, locking tabs 128 are no
longer effective in limiting the ability of first valve part 40 and second valve part
50 to be rotated relative to one another. To prevent immediate lift off and
longitudinal movement between first and second valve parts 40, 50 which could
make it difficult for the user to apply sufficient force to allow tabs 128 to clear
notches 232, camming slot 216 is configured with a slight circumferential slot

portion 256 at the lowermost end which does not cause longitudinal separation of

-11-




10

15

20

25

30

WO 01/28914 PCT/US00/03027

first and second valve parts 40, 50. (See FIGS. 22 and 25). By positioning a
plurality of locking tabs 128 around valve cap 10, a user trying to bypass using
dispenser assembly will have an impossible or difficult time moving by hand all of
tabs 128 longitudinally at the same time to allow for second valve part 50 to be
rotated relative to first valve part 40. While a plurality of locking tabs 128 and
notches 232 are shown, more or less, including one of each can be provided to
provide valve cap 16 tamper resistant. Further, providing the non-functional tab
134 and non-functional notch 234, a user may be deterred from even attempting to
bypass dispenser assembly 12. Also, multiple fingers 132 can be provided on each
tab 128.

With the above-noted tamper resistant system, valve cap 16 can
only likely be opened if bottle 14 is operatively engaged with dispenser assembly
12. This would prevent a user from opening the bottle separate from dispenser
assembly 12, and squeezing out the contents of bottle 14, possibly over dispensing
the concentrate from bottle 14. Over dispensing can be wasteful, and it can also
create a more hazardous mixture having too much concentrate present. The tamper
resistant features are also effective in preventing inadvertent dispensing such that
bottle 14 will remain in the locked and closed state until the user positions bottle
14 in dispenser assembly 12, and applies downward pressure while rotating the
bottle so as to open valve cap 16 to begin dispensing of the concentrate through
dispenser assembly 12. Such features are useful during storage and transport.

Referring now to FIGS. 29-34, bottle body 60 is shown including an
upper closed end 400, a lower open end 402, and a longitudinal central axis 404.
Adjacent to lower open end 402 is bottle neck 406 and orifice 410. Bottle body 60
snaps to valve cap 16 during assembly in the preferred embodiment. The plurality
of projections 408 permit snap mounting of bottle body 60 to valve cap 16. Each
projection 408 includes a ramp surface 412, and a stop shoulder 414 for engaging
an inside surface of collar 106 of first valve part 40. Neck 406 is shown as
including unequally spaced projections 408, so as to permit a limited number of
ways of mounting valve cap 16 on bottle 60. First valve part 40 includes the
unequally spaced apertures 112 for receipt of the unequally spaced projections 408.

The flanges 413 and slots 118 in combination with the projections 408 and notches

-12-
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114 results in camming flange 42 of valve cap 16 being in the proper position, and a
predetermined portion of bottle body 60 facing the user during operation. Generally, body
60 includes a central region 416 suitable for receipt of a product label. Adjacent to upper
closed end 400 are opposed gripping panels 418 for gripping by the hand as shown in
FIGS. 3 and 7. In end surface 420 of orifice 410 seals against O-ring 120 to form bottle
and valve cap fluid tight seal 62. Bottle body 60 is preferably made from molded plastic,
such as high density polyethylene or other moldable plastic.

The construction of bottle 14, with valve cap 16, allows bottle 14 to be used with
prior art dispenser assemblies 12 like those disclosed in U.S. Patent No. 5,425,404 and
shown in FIGS. 1 and 2, or other dispenser assemblies configured to engage valve cap 16
during use. \

The above specification, examples and data provide a complete description of the
manufacture and use of the invention. Many embodiments of the invention can be made
without departing from the spirit and scope of the invention, the invention resides in the
claims hereinafter appended.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" or
"comprising" , will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers or
steps.

The reference to any prior art in this specification is not, and should not be taken
as, an acknowledgment or any form of suggestion that that prior art forms part of the

common general knowledge in Australia.
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WHAT IS CLAIMED IS:

1. A dispensing valve cap for use with a bottle containing fluid for dispensing

the fluid in a gravity feed fluid dispensing system, the valve cap comprising;

(a) a first end mountable to the bottle;

(b) a second end opposite to the first end along a longitudinal axis of the
valve cap,

(c) the valve cap including an air inlet and a fluid outlet, the fluid outlet
spaced from the air inlet in the direction of the longitudinal axis adjacent to the
second end,

(d) the valve cap including;:

(1) a first valve part having a first end and a sccond end, the first
end mountable to the bottle, the first valve part including a tubular portion
defining a longitudinal axis extending in a direction from the first end to the
second end, the tubular portion including an air inlet aperture through the
tubular portion, the tubular portion further including a circumferential seal
positioned between the air inlet aperture and the first end;

(2) asecond valve part movably mounted to the first valve part
along the longitudinal axis, the second valve part including a mating
portion adapted to cooperate with the first valve part to close and open the
air inlet aperture of the first valve part to form the air inlet on the valve cap,
wherein the air inlet aperture is closed when second valve part is in a first
position relative to the first valve part, and the air inlet aperture of the first
valve part is open when the second valve part is in a second position
relative to the first valve part, wherein the mating portion of the second
valve part includes a tubular portion, the tubular portion of the second valve
part defining an aperture alignable with the air inlet aperture of the first
valve part when the second valve part is in the second position, the tubular
portion of the second valve part having an inside surface sealably engaged
by the circumferential seal of the first valve part, to prevent air flow
communication between the air inlet aperture of the first valve part and the
aperture of the tubular portion of the second valve part when the second

valve part is in the first position;

-14-
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(3) the first and second valve parts cooperating to define the fluid
outlet which is closed when the second valve part is in the first position,

and which is opcn when the first valve part is in the second position.

2. The dispensing valve cap of claim 1, further comprising a fluid outlet
aperture in the first valve part and a fluid outlet aperture in the second valve part,
and a fluid outlet seal between the fluid outlet aperture of the second valve part and
the fluid outlet aperture of the first valve part when the second valve part is in the

first position.

3. The dispensing valve cap of claim 2, wherein the fluid outlet seal is a radial
seal. ‘
4. The dispensing valve cap of claim 1, wherein the first and second valve

parts are rotatably mounted about the longitudinal axis.

5. The dispensing valve cap of claim 4, further comprising a locking notch on
the second valve part, and a flexible locking tab on the first valve part, the locking
tab movable in a direction of the longitudinal axis, wherein the locking tab is
positionable in the locking notch to lock the second valve part and the first valve
part from relative rotation, and wherein the locking tab is positionable out of the
locking notch to permit rotation of the second valve part relative to the first valve

part.

6. The dispensing valve cap of claim S, wherein the first valve part includes a

stop limiting movement of the locking tab beyond a predetermined amount.

7. The dispensing valve cap of claim 1, wherein the first and second valve
parts are rotatably mounted about the longitudinal axis, and further comprising a
camming slot on the tubular portion of the second valve part, and a post on the
tubular portion of the first valve part received by the camming slot, the camming

slot configured and arranged to cause rotational and longitudinal movement

-15-
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relative to the longitudinal axis of the second valve part relative to the first valve part as

the post is moved along the camming slot.

8. The dispensing valve cap of claim 7, wherein the aperture of the second valve part

forms a portion of the camming slot.

9. A system comprising the dispensing valve cap of claim 1, a bottle mounted to the
first valve part, and a dispenser assembly including:

a main body having a top surface and a sidewall portion defining a valve cap
chamber receiving at least a portion of the valve cap, the main body including a hold down
arrangement for holding the second valve part from movement relative to the main body;

a dilutant inlet to the main body;

a dilutant valve controlling flow of dilutant from the dilutant inlet into the main
body;

a mixing chamber in fluid communication with the dilutant valve and the valve cap
chamber; and

a fluid outlet in fluid communication with the mixing chamber.

10.  The system of claim 9, wherein the hold down arrangement includes the valve cap
chamber defining a notch, and further comprising a side projection extending radially
outward from the second valve part received in the notch of the dispenser assembly, the
top surface of the main body of the dispenser assembly operative in moving the locking tab
from the locking notch upon downward movement of the valve cap in the valve cap

chamber.

11.  The dispensing valve cap of claim 1, wherein the first valve part includes a upper
inner tubular portion and an upper outer tubular portion, the upper inner and outer tubular
portions spaced apart to receive a neck of the bottle, and further comprising a seal

engageable with the neck of the bottle to seal the first valve part to the bottle.

12. A system comprising the dispensing valve cap of claim 1, and a bottle including a
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neck with a plurality of outward projections, wherein the first valve part includes a collar
surrounding the neck of the bottle, the collar including a plurality of apertures, each
aperture receiving a projection of the bottle, the first valve part further including a

camming flange operative in engaging a dilutant valve of a dispenser assembly.

13. A dispensing valve cap for use with a bottle containing fluid for dispensing the
fluid in a gravity feed fluid dispensing system, the valve cap comprising:

a first valve part having a first end and a second end, the first end mountable to the
bottle, the first valve part including a tubular portion defining a longitudinal axis extending
in a direction from the first end to the second end, the tubular portion including an air inlet
aperture through the tubular portion, the tubular portion further including a circumferential
seal positioned between the air inlet aperture and the first end, the first valve part further
defining a fluid outlet aperture spaced from the air inlet aperture along the longitudinal
axis and positioned adjacent to the second end;

a second valve part movably mounted to the first valve part for rotation and
longitudinal movement along the longitudinal axis, the second valve part including a
mating portion adapted to cooperate with the first valve part to close the air inlet and the
fluid outlet apertures of the first valve part when second valve part is in a first position
relative to the first valve part, and to open the air inlet and the fluid outlet apertures of the
first valve part when the second valve part is in a second position relative to the first valve
part, wherein the mating portion of the second valve part includes a tubular portion, the
tubular portion of the second valve part defining an aperture alignable with the air inlet
aperture of the first valve part when the second valve part is in the second position, the
tubular portion of the second valve part having an inside surface sealably engaged by the
circumferential seal of the first valve part, to prevent air flow communication between the
air inlet aperture of the first valve part and the aperture of the tubular portion of the second
valve part when the second valve part is in the first position, the second valve part
including a fluid outlet aperture and a fluid outlet seal between the fluid outlet aperture of
the second valve part and the fluid outlet aperture of the first valve part when the second
valve part is in the first position, the valve cap defining a fluid flow path between the fluid

outlet apertures of the first and second valve parts when the second valve part is in the
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second position.

14.  The dispensing valve cap of claim 13, wherein the fluid outlet seal is a radial seal.

15.  The dispensing valve cap of claim 13, further comprising a locking notch on the
second valve part, and a flexible locking tab on the first valve part, the locking tab
movable in a direction of the longitudinal axis, wherein the locking tab is positionable in
the locking notch to lock the second valve part and the first valve part from relative
rotation, and wherein the locking tab is positionable out of the locking notch to permit

rotation of the second valve part relative to the first valve part.

16. The dispensing valve cap of claim 15, wherein the first valve part includes a stop

limiting movement of the locking tab beyond a predetermined amount.

17. The dispensing valve cap of claim 13 further comprising a camming slot on the
tubular portion of the second valve part, and a post on the tubular portion of the first valve
part received by the camming slot, the camming slot configured and arranged to cause
rotational and longitudinal movement relative to the longitudinal axis of the second valve

part relative to the first valve part as the post is moved along the camming slot.

18.  The dispensing valve cap of claim 17, wherein the aperture of the second valve part

forms a portion of the camming slot.

19. A system comprising the dispensing valve cap of claim 13, a bottle mounted to the
first valve part, and a dispenser assembly including:

a main body having a top surface and a sidewall portion defining a valve cap
chamber receiving at least a portion of the valve cap, the main body including a hold down
arrangement for holding the second valve part from movement relative to the main body;

a dilutant inlet to the main body;

a dilutant valve controlling flow of dilutant from the dilutant inlet into the main

body;
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a mixing chamber in fluid communication with the dilutant valve and the valve cap

chamber; and

a fluid outlet in fluid communication with the mixing chamber.

20.  The system of claim 19, wherein the hold down arrangement includes the valve cap
chamber defining a notch, and further comprising a side projection extending radially
outward from the second valve part received in the notch of the dispenser assembly, the
top surface of the main body of the dispenser assembly operative in moving the locking tab
from the locking notch upon downward movement of the valve cap in the valve cap

chamber.

21.  The dispensing valve cap of claim 13, wherein the first valve part includes an upper
inner tubular portion and an upper outer tubular portion, the upper inner and outer tubular
portions spaced apart to receive a neck of the bottle, and further comprising a seal

engageable with the neck of the bottle to seal the first valve part to the bottle.

22. A system comprising the dispensing valve cap of claim 13, and a bottle including a
neck with a plurality of outward projections, wherein the first valve part includes a collar
surrounding the neck of the bottle, the collar including a plurality of apertures, each
aperture receiving a projection of the bottle, the first valve part further including a

camming flange operative in engaging a dilutant valve of a dispenser assembly.

23. A dispensing valve cap for use with a bottle containing fluid for dispensing the
fluid in a gravity feed fluid dispensing system comprising:

first and second valve parts cooperating to define an openable and closeable air
inlet and fluid outlet;

the first valve part mountable to the bottle, the first valve part including a surface
portion defining at least one locking tab, the first valve part defining a longitudinal axis the
locking tab movable in a direction of the longitudinal axis; and

the second valve part mounted to the first valve part for rotational movement

relative to the first valve part about the longitudinal axis to open and close the air inlet and
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fluid outlet, the second valve part including a mating portion adapted to cooperate with the
first valve part to open and close the air inlet and the fluid outlet, the second valve part
further including a locking notch, wherein the locking tab is positionable in the locking
notch to lock the second valve part and the first valve part from relative rotation, and
wherein the locking tab is positionable out of the locking notch to permit rotation of the

second valve part.

24. A system comprising dispensing valve cap of claim 23, a bottle mounted to the first
valve part. and a dispenser assembly including:

a main body having a top surface and a sidewall portion defining a valve cap
chamber receiving at least a portion of the valve cap, the main body including a hold down
arrangement for holding the second valve part from movement relative to the main body;

a dilutant inlet to the main body;

a dilutant valve controlling flow of dilutant from the dilutant inlet into the main
body;

a mixing chamber in fluid communication with the dilutant valve and the valve cap
chamber; and

a fluid outlet in fluid communication with the mixing chamber.

25. The system of claim 24, wherein the hold down arrangement includes the valve cap
chamber defining a notch,. and further comprising a side projection extending radially
outward from the second valve part received in the notch of the dispenser assembly, the
top surface of the main body of the dispenser assembly operative in moving the locking tab
from the locking notch upon downward movement of the valve cap in the valve cap

chamber.

26.  The dispensing valve cap of claim 23, further comprising a camming arrangement
mounting the second valve part to the first valve part, wherein rotational movement of the
second valve part relative to the first valve part results in movement of the second valve

part along the longitudinal axis relative to the first valve part.
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27.  The dispensing valve cap of claim 26, wherein the camming arrangement includes
a post on the first valve part, and a camming surface on the second valve part, the camming
surface including a circumferential surface portion about the longitudinal axis resulting in
only relative rotational movement of the first and second valve parts as the post is initially
moved along the camming surface, the camming surface further including an angled
surface portion resulting in relative rotational and longitudinal movement of the first 'and

second valve parts as the post is moved further along the camming surface.

28. A method of dispensing fluid comprising the steps of:

providing a bottle containing fluid therein, the bottle having a valve in fluid
communication with an interior of the bottle, the valve having an air inlet and a fluid
outlet, the air inlet disposed above the fluid outlet, the valve having a first tubular member
oriented vertically, the first tubular member having an air inlet aperture;

rotating and longitudinally moving a second tubular member of the valve mounted
adjacent to the first tubular member to simultaneously open the air inlet and the fluid outlet
of the valve to dispense the fluid from the bottle under gravity, and allow air to enter the
bottle from the atmosphere, the second tubular member including an air inlet aperture
alignable with the air inlet aperture of the first tubular member to form the air inlet of the
valve; mixing the fluid dispensed from the bottle with dilutant; and

rotating and longitudinally moving the second tubular member to simultaneously

close the air inlet and the fluid outlet of the valve.

29. A method of dispensing fluid comprising the steps of:

providing a bottle containing fluid therein, the bottle having a valve in fluid
communication with an interior of the bottle;

mounting the bottle to a dispenser assembly;

engaging a longitudinally movable locking tab of the valve with the dispenser
assembly to unlock the valve during mounting of the bottle to the dispenser assembly;

rotating a first portion of the unlocked valve relative to a second portion of the
valve;

dispensing the fluid from the bottle under gravity through the unlocked and rotated
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valve, and allowing air to enter the bottle from the atmosphere; and
mixing the fluid dispensed from the bottle with dilutant supplied by the dispenser

assembly.

30. A dispensing valve cap substantially as hereinbefore described with reference to the

accompanying drawings.

31. A system substantially as hereinbefore described with reference to the

accompanying drawings.

Dated this 23" day of April, 2002

3M INNOVATIVE PROPERTIES COMPANY
By Its Patent Attorneys

DAVIES COLLISON CAVE
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