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(57) Abrégée/Abstract:

---------------------------

A fluid container (10) Is provided that includes at least two separate reservoirs (12, 6) therein and a metering pump device (20) for
delivering a substantially equal metered dose of fluid material (18) from one of the reservoirs (16) to the other reservoir (12) with

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191

S SNV ENEEN
O - 2.7 20 a0

J "..
KT
e
A




CA 2678192 C 2013/10/15

anen 2 678 192
13) C

(57) Abrege(suite)/Abstract(continued):

each dispensing operation. In one example, a beverage container (10) Is provided that allows the user to introduce a metered dose
of Ingredients or additives (18) from a separate reservoir (16) to the beverage (14) contained therein prior to or while drinking. In
another example, a cap (150) Is provided that can be affixed to a beverage container (10), wherein the cap (150) contains
Ingredients or additives and a metered dispensing system (154). The container or cap (150) allows the user to add or adjust the
levels of flavorings, supplements, purifying agents, or other ingredients prior to or during drinking.
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(57) Abstract: A fluid container (10) is provided that includes at least two separate reservoirs (12, 6) therein and a metering pump

device (20) for delivering a substantially equal metered dose of fluid material (18) from one of the reservoirs (16) to the other reser-
voir (12) with each dispensing operation. In one example, a beverage container (10) is provided that allows the user to introduce a
metered dose of ingredients or additives (18) from a separate reservoir (16) to the beverage (14) contained therein prior to or while
drinking. In another example, a cap (150) is provided that can be affixed to a beverage container (10), wherein the cap (150) contains
ngredients or additives and a metered dispensing system (154). The container or cap (150) allows the user to add or adjust the levels
of flavorings, supplements, purifying agents, or other ingredients prior to or during drinking.
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CONTAINER HAVING A SECONDARY RESERVOIR FOR
METERED DOSING OF ADDITIVES

INVENTION

BACKGROUND OF TH.

L]

The present 1nvention relates generally to product
prackaging and/or containers that include integrated dispensing
devices. More specifically, the present i1nvention relates to a
dual reservoir fluid container that allows the user to
introduce a metered dose of 1ngredients or additives to the
primary fluid contained therein prior to or during use.

Various types of fluid material and media are employed
for different purposes throughout commerce and i1ndustry. For
example, there are various products 1n the areas of personal
care, home care, air care, transportation care and food
industries that require a fluid material to be dispensed 1n
some manner from a source of such material. Further, when this
material 1s sold 1n commerce, 1t must be contailned and stored
1n some type of container while awaiting use. Ultimately, when
that product 1s used, 1t must be dispensed from 1ts storage
container to the desired location for use.

In the prior art, there are many different types of

dispensers that are employed for the delivery of a stored fluid

material to their desired location for use. For example, a
storage container having a flexible body with a nozzle tip
extending therefrom 1i1s commonly provided for such a purpose.
An example of such use can be seen 1n the context of a ketchup
dispenser, where a user squeezes the container body to urge the

fluid material (ketchup) out from container body and through

the nozzle tip to accurately deposit the fluid material at the

desired location. In such an application, the amount of fluid
that 1s ultimately delivered 1s determined by the how much the
user actually sqgqueezes the container body. While this method

has provided marginally acceptable results, this method also
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tyvpically vields an erratic fluid wvolume since more or Jless
fluid material may be delivered on each successive squeeze of
the container body. Also, the container must be held upright
to avoid leakage because no valves are employed i1n the fluid
nozzle tip.

In another example of a prior art dispensing device, a
flexible container 1s provided that holds a volume of fluid
material to be delivered. In an attempt to overcome the
leakage 1ssue noted above, a single one-way check wvalve 1s
provided at the exit port of the flexible contaliner. When the
flexible body 1s sqgqueezed, the material 1s urged out under

pressure through the wvalve. The difficulty here 1s that the

valve over time becomes partially clogged thereby requiring
that the user apply additional pressure to cause the wvalve to
open. As a result, once the wvalve opens, the additional
pressure causes more fluid material to be deposited than the
user typically would have desired.

In addition to the above noted need for simply dispensing

a volume of fluid material onto an available surface, or in the

case of a condiment onto a food 1tem, there are currently 1n
the marketplace a wide wvariety of consumer beverages that are
differentiated by the 1nclusion or exclusion of specific
ingredients or flavorings. For example, 1n the area of
beverages, sports drinks and flavored waters, many times the

same beverage will be offered both with and without a dose of

caffelne. Other examples include drinks that are
differentiated based upon the type of sweetener or artificial
sweetener employed therein, often denoting a diet verses a

standard beverage. Still further, there are beverages that are

formulated to contain specific vitamin supplements or other

nutrients that are specifically tailored for athletic activity

or other health benefits.

Generally, i1n the prior art, in order to have the benefit
of either a caffeinated or non-caffeinated beverage or a
sweetened versus non-sweetened Dbeverage, the wuser had to
purchase two separate containers that each contalned a version

of the beverage that the consumer desired. Similarly, 1n the

context of flavored waters, some consumers may desire the water
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to be highly or intensely flavored while others may prefer less
flavor i1ntensity. In this regard there 1s a need for a product
that allows a user to selectively adjust the use of additives
such as sweeteners, flavorings, caffeine, vitamins and the like
based on their current need or particular tastes.

While 1n the prior art, the concept of dual chambered
beverage or food containers 1s not novel, the user typically
had 1little control over the amount or rate at which the
material i1n the two chambers was combined. In other words, 1n
the prior art 1t 1s typically an all or nothing proposition
when mixing the contents of the two chambers. In other words,

the previously available prior art devices are 1incapable of

delivering a substantially equal dose of fluid with each
operation because they simply open up the container body and
permit the combination of the two fluids that were previously
malntained separately 1n the two chambers. In this context,
such a lack of control 1s highly undesirable when a user 1is
attempting to controllably dose caffeine or wvitamins 1into a
beverage for consumption.

In view of the foregoing, there 1s need for a device that
eliminates a wuser’s need to carry two different beverage
containers 1n order to have both a dosed and un-dosed wversion
of the beverage contained therein. Further, there 1s a need to
eliminate dual chambered beverage containers of the prior art
that suffer from various disadvantages that make them difficult
and awkward to use. Further, these prior art dispensers often
provide a user with unexpected results. Therefore, there 1s a
need for a fluid contaliner that provides a selective dosing
mechanism that 1s easy to operate. There 1s a further need for
a accessory fluid dispenser that operates in connection with a

primary fluid reservoir that 1s capable of delivering a metered

dose of the accessory fluid with each dispensing operation in

order to produce predictable flow and a better control of the

accessory fluid material application. Many of these needs are
met by commonly owned, co-pending US Patent Application No.
11/074,817, filed on March 8, 2005 and US Patent Application
No. 11/951,351, filed on December 6, 2007, which are

incorporated herein by reference. This application sets forth
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a device for dispensing accessory liquids from an accessory
reservolr 1n a metered fashion into a primary fluid that 1s

contained 1n a primary fluid container.
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BRIEEF SUMMARY OF TH.

L]

INVENTION

In this regard, the present 1invention preserves the
advantages of prior art metering dispensing devices and dual
chambered fluid containers. In addition, the present i1nvention
provides new advantages not found 1n currently available
devices and overcomes many disadvantages of such currently
avallable devices. The present i1nvention 1s generally directed
to a novel and unigque fluid container that has at least two

separate reservoirs therein and a metering pump device for

delivering a substantially eqgual metered dose of fluid material
from one of the reservoirs to the other reservoir with each

dispensing operation. In one example, the present 1nvention

relates to a beverage container that allows the user to
introduce a metered dose of 1ngredients or additives from a
separate reservolr to the beverage contained therein prior to
or while drinking. In another embodiment, the invention
relates to a cap that can be affixed to a beverage container

wherelin the cap contains i1ingredients or additives and a metered

dispensing system. The contaliner or cap allows the user to add

or adjust the levels of flavorings, supplements, purifying

agents, or other ingredients prior to or during drinking.

Sti1ll further, the present 1nvention may be 1n the form of a
ring that 1ncludes an accessory reservolr and a metered
dispensing pump that 1s installed around the neck of a primary
fluid reservoir to allow dispensing of the accessory fluid
therein.

Generally, the present i1nvention allows for the accessory
fluid or i1ngredients to be added to the primary contaliner on an
interactive basis on the part of the consumer. Thus, a bike
rider for example can purchase a sports drink for a long ride

and have the option of adding caffeine at various dosage levels

or not adding caffeine at all depending upon their feeling and
performance 1in a ride. In other 1nstances, the user can meter

the amount of other nutrients or supplements or flavorings 1nto

the beverage on an 1nteractive basis. In still other cases,
the present invention could allow the use of 1ngredients that

would spoil, degrade 1n taste, or otherwise lose potency or
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effect 1f exposed to the beverage or the environment for too
long.

The teachings of the present 1nvention may be part of any
basic beverage contailner, which 1s made out of materials well

known to those skilled in the art of making such contailiners.

The 1nvention consists of a primary contaliner, at least one
accessory fluid reservoir and at least one metered dosing

actuator, which will be affixed to the primary container or

molded as part of such a container. The accessory reservoilr
contains the ingredient or 1ngredients to be metered and the
dosing actuator 1s designed so as to pump i1ngredients from the

accessory reservolr into the primary container or alternatively

che pumping mechanism can be designed as to pump the
ingredients directly 1nto the mouth of the consumer by
directing them 1n or around the mouth of the beverage
container.

The metering mechanism employed within the present
invention 1s substantially similar to that found in the above

noted US Patent Application Nos. 11/074,817 and 11/951,351.

The accessory reservolr 1s formed to include an interior fluid
storage region therein. A metering housing, having a
preferably flexible construction, 1s disposed 1in fluid
communication with the fluid storage region and a first one-way
valve 1s disposed between the container and the flexible
metering housing. When the flexible metering housing 1is
depressed and released a vacuum action generates a one-way flow

from the interior fluid storage region of the container that

serves to fill the predetermined volume of the chamber within
the metering housing. A second valve, in fluid communication
with the metering housing output port, permits one-way fluid

flow from the metering chamber to the primary container or the

mouth of the user when the metering housing 1s depressed again.

Fach time the metering housing 1s depressed a substantially
equal volume of fluid 1s dispensed from the accessory

reservolr, while upon release, the metering housing 1s refilled

by drawing fluid from the fluid storage region.

Further, 1n the context of the present i1nvention, while a

beverage container 1s primarily described, 1t should be
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appreciated by one skilled 1n the art that the present
invention 1s equally applicable for use 1n connection with any
two part fluid system including but not limited to candies,
epoxy adhesive materials, hair colorants, other applications
including two-component reactive chemicals such as chemical
glow sticks. The scope of the 1nvention 1s directed to the use
of a two compartment storage system with a measured dosing pump
to transfer material from one reservolr to another 1in a
controlled and measured fashion and 1s not limited to those
materials that are contained therein.

It 1s therefore an object of the present 1i1nvention to

provide a fluid dispensing device that can transfer a

substantially equal volume of fluid additive from an accessory
reservolr to a primary storage container with each dispensing
operation. It 1s a further object of the present invention to
provide a metered fluid dispensing accessory that can be added
to a primary fluid storage container to allow metered dosing of

the 1ngredients contained within the dispensing accessory. 1t

1s still a further object of the present 1invention 1s to

provide a fluid dispensing accessory device that can deliver a
metered dose of the fluid from within the accessory device at
any point from the device.

These together with other objects of the i1nvention, along
with wvarious features of novelty that characterize the
invention, are pointed out with particularity 1n the claims
annexed hereto and forming a part of this disclosure. For a

better understanding of the 1nvention, 1ts operating advantages

and the specific objects attained by 1ts uses, reference should
be had to the accompanying drawings and descriptive matter in

which there 1s 1llustrated a preferred embodiment of the

invention.
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BRIEEF DESCRIPTION OF THE DRAWINGS

In the drawings which 1llustrate the best mode presently

contemplated for carrying out the present invention:

Fig. 1 1s a perspective view of a dual reservoir
dispensing device of the present invention;

Fig. 2 1s a cross sectional view of the dispensing device
of the present i1nvention taken along line 2-2 of Fig. 1;

Fig. 3 1s a perspective view of a first alternate
embodiment dual reservoilir dispensing device of the present
invention;

Fig. 4 1s a perspective view o0f a second alternate

embodiment dual reservoilr dispensing device of the present

invention;

Fig. 5 1s a perspective wview o0of a third alternate
embodiment dual reservoilir dispensing device of the present
invention;

Fig. 6 1s a perspective view of a fourth alternate
embodiment dual reservoilir dispensing device of the present
invention;

Fig. 7 1s a <cross sectional view of an alternate
embodiment dispensing pump of the invention;

Fig. 8 1s a perspective wview of a fifth alternate
embodiment dual reservoilir dispensing device of the present
invention; and

Fig. 9 1s a perspective view of a sixth alternate
embodiment multi-reservolr dispensing device of the present

invention.
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L]

INVENTION

DETAILED DESCRIPTION OF TH.
Now referring to the drawings, a first embodiment of the
dispensing device of the present 1invention 1s shown and

generally 1llustrated at 10 1n Fig. 1. As can be seen, the

dispensing device 10 of the present 1nvention 1s generally
shown to 1nclude a first fluid reservoir 12 containing a first
fluid 14, a second fluid reservoilir 16 contalning a second fluid
18 and a metered dosing pump 20 that 1s operable to transfer a
portion of the second fluid 18 from the second fluid reservoilr

1o to the first fluid reservoir 17. In the context of the

present 1invention, this arrangement 1s suitable for use 1in

connection with any application that requires two different

fluids be stored separately prior to thelr use by the consumer,
as 1n the case for example of, two-part epoxy adhesives, hair
colorant or for i1ngredients that would spoil, degrade 1n taste,
or otherwlise lose potency or effect 1f exposed to the first
fluid or the environment for too long a period of time.

Similarly, the present invention 1s particularly useful 1n

connection with beverages 1n a manner that allows the user to

customize the flavor or potency of the beverage through the
transfer of additives from the second fluid reservoir to the
first fluid reservolr via the metering pump. Further, the
second fluid may actually be a powder rather than a fluid.

Still further, the present 1nvention contemplates the

possibility that more than one secondary or accessory fluid

reservolrs and metered dosing pumps are employed as will be

described 1n detail below. While specific examples have been

provided above, they are meant for 1llustration and are not

intended to be limiting on the scope of the present invention.
As can best be seen 1n Fig. 1, the first fluild reservoir

12 1s shown roughly as a beverage container that has an outer

wall 22 that forms an interior cavity that serves as the first
fluid reservoir 12. The first fluid reservoir 12 can be seen
to 1nclude an opening 24 therein through which the first fluid
14 contained therein can be consumed, either by drinking 1n the
case of a beverage, or by application in the case of other

materials. Further, the second fluid reservoir 16 can be seen

to encircle an outer surface of the first fluid reservoir 17.
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The second fluid reservolr 16 serves to contain a second fluid
18 1n the form of an additive or 1ngredient that i1s to be added
to the first fluid 14. The metering pump 20 can be seen
positioned between the second fluid reservoir 16 and the first

fluid reservoilir 172 such that a metered dose of second fluid 18

1s deposited directly 1nto the first fluid reservoir 12 and the
first fluid 14 contained therein.

Turning now to Fig. 2, a cross-sectional view through the
metering pump 20 along the line 2-2 of Fig. 1 1s shown to

11lustrate the 1nternal construction of the metering pump 17

used 1n connection with the fluid dispenser 10 of the present

invention. The second fluid reservoir 16 1s provided to

include fluid storage region 26 that contains a volume of
second fluid material 18 therein. The outer wall of the second
fluid reservoir 16 1s preferably made of a flexible material,

such as plastic or nylon. Thus, as fluid material 18 1s

evacuated from within the second fluid reservoir 16, 1t will
collapses gradually for a compact structure.

A metering housing 27 1s provided at a first opening 28
in the second fluid reservoir 16. The metering housing 27
includes an intake one-way wvalve 30, such as a check wvalve, to
pull fluid 18 from the fluid storage region 26 of the second
fluid reservoir 16 1into a metering chamber 32 of a
predetermined size. Any type of valve can be used to suit the
given application. The 1ntake wvalve 30 1s positioned in a base
plate 34 of the metering housing 27. Thus, fluid 18 can only
flow 1n one way from the fluid storage region 26 1nto the
metering chamber 3Z2. The metering chamber 32 1s defined by a
flexible membrane 36 1n the form of a button or bulb that 1is
accessible and manipulateable on the exterior surface of the

second fluid reservoir 1l6. The button 36 1s preferably clear

O provide an 1ndicator to the consumer when the metered dosage
of fluid material 18 1s ready for delivery.

An output wvalve 40 1s provided in fluid communication
with the metering chamber 32 of the metering housing 26. Thus,
the fluid residing 1n the metering chamber can only exit

through the output wvalve 40. Also, a fluid conduit 42Z 1s

provided to direct the exit of the second fluid 18. In this
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particular case to the 1nterior of the first fluid reservoir
12. Preferably, as seen 1n Fig. 2, the fluid conduit 47
connects the output valve 40 of the metering housing 26 to an
exlt port 44 located on an 1interior side of the first fluid
reservolr 12. This permits the metering housing 27 to be on an
opposite side as the side through which the fluid 18 exits.
The fluid conduit 42 can be directed and located to exit at any
polnt through the second fluid reservoir 16 depending on the
application at hand. Also, the output wvalve 40 may be located
at the exit port 44, as an alternative depending on the
requirements of the application.

In accordance with the present invention, each press of

"he flexible membrane 360 causes a metered amount of second

fluid 18 to be forced through the outlet port 44 to provide the

desired measured dosing application. This button/membrane 36

can be placed anywhere on the device, as needed. Still

referring to Fig. 2, the operation of the metered dosing pump
20 1s further explained. The button 36 of the metering housing
27 1s depressed to 1nitiate a wvacuum operation. More
specifically, when the button 36 1s further released, second
fluid 18 1s pulled from the second fluid reservolr 16 i1into the
metering chamber 32 which 1s configured to be of a certain

known wvolume. The act of releasing the button 36 fills the

metering chamber 32 to substantial capacity. Thus, a metered
amount of second fluid material 18 1s contained within the
metering chamber 32 1n preparation for delivery. The size of
the metering chamber 32 can be selected according to the type
of second fluid material 18 to be dispensed, the application
therefor and the desired dosage volume. A further depression
of the button 36 urges the measured volume of second fluidl8

within the metering chamber 32 to exit out through the output

valve 40 of the metering housing 27. This known amount of
second fluid material 138 1s then routed into the first fluid
reservolr 12. This allows 1n most cases for the second fluid
18 to be deposited 1into the first fluid 14 within the first
fluid reservoir 12 to allow the second fluid 18 to mix with the

first fluid 14. In the case o0of a Dbeverage for example,

flavorings or other additives 1n the form of a second fluid 18
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are deposited directly 1into the first fluid reservoir 17

containing a first fluid 14 in the form of a beverage, to allow

for the additive to be mixed with the remainder of the
beverage. Further, the second fluid 18 may be dispensed 1n a
powder form i1nto the first fluid 14. This would especially be
true 1f the supplementary 1ngredients have an unpleasant taste
or odor, or 1f these 1i1ngredients are flavorings that are
designed to flavor the entire beverage.

It can also be seen 1n Fig. 2 that a number of standoff
legs 50 emanate downwardly from the base plate 34 of the
metering housing 27. These legs 50 prevent the base plate 34

from completely bottoming out against the second fluid

reservolr 16 wall thereby blocking flow of second fluid
material 18 1nto the intake wvalve 30. The standoff legs 50 are

particularly useful when the volume of second fluid material 18

left 1n the second fluid reservoir 1lo 1s running low and the

second fluid reservolr 16 1s Dbecoming relative flat 1in

configuration. In this situation, there 1s a possibility that
the aforesaid bottoming out may occur. However, the use of the
standoff legs 50 of Fig. 4 prevents this from occurring. It
should also be appreciated that while standoff 1legs 50 are
shown, other spring bilased or spring like structures may be
used to accomplish the same function and should be considered
interchangeable with the standoff legs 50.

Turning now to Fig. 3, an alternate embodiment 100 of the
present 1nvention 1s depicted. In all respects the
construction and operation of the device 1s the same as
described above except that this embodiment includes a fluid
conduit 142 that extends from the output port 40 of the
metering pump Z2Z0. This fluid conduit 142 can be positioned

wilithin or on the surface of the outer wall 22 of the first

fluid reservoir 12. The fluid conduit 142 serves to direct the
second fluid 18 being dosed by the metering pump 20 upwardly to
an exit port 144 at the outlet 24 of the first fluid reservoir
12. In this embodiment, the second fluid 18 1s either

deposited onto the rim 52 of the first fluid reservoir 12,

directly 1nto the mouth of a user consuming the first fluid 14
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or onto a surface wherein the first fluid 14 and second fluid
18 are to be deposited.

Further, 1t 1s possible for the second fluid reservoir 16

to be affixed to the outside of the first fluid reservoir 12,
or as shown at Fig. 4 built i1nto a cap structure 150. In this
embodiment, the second fluid reservoir 152 1s shown built 1nto
a cap structure 150 having a metering pump 154 constructed
thereon. The metering pump 154 operates as described above and
includes an outlet port 156 that can direct the output of
second fluid 18 1into the first fluid reservoilir 12, 1nto the
mouth of a user or onto any other surface desired by the user.

Further the cap 150 1s formed to include engagling means 158

chat serve to engage the opening 24 1n the first fluid
reservolr 12. In this embodiment where the second fluid
reservolr 152 and metering pump 154 are built into the cap 150,
the cap 150 could either be sold attached to the first fluid

reservolr 12, or 1t 1s also possible that the cap 150 could be

sold separately and later affixed to the first fluid reservoir

12 by the user. For instance, the user could purchase a
standard beverage, and then select from a variety of caps 150
cach containing different second fluids 13 1n the form of
additives or collections of additives. If the user wanted to
add caffeine to a sports drink, for example, they could
purchase a caffeine cap 150 separately.

In yet other embodiments as depicted in Figs. 5 and o,
the second fluid reservoir 160 could be built into any form
that could be affixed to the first fluid reservoir 12 as a
retrofit. As an example, the second fluid reservoir 160 could
be 1n a ring form to encircle a neck 54 of the first fluid
reservolr 12, or could be built 1nto a strip that attaches

along one side. The second fluid reservoir 160 could be

integrated into the molded shape of the first fluid reservoir
12, or could be external to the first fluid reservoir 12. The
second fluid reservoir 160 could also be constructed so as to
fit 1nto a molded recess on the first fluid reservoir 12. As
shown 1in Fig. 5, the second fluid reservoir 160 1ncludes a

fluid conduit 162 to deposit the second fluid 18 adjacent a rim

52 of the opening 24 1n the first fluid reservoir 12 but may
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alternately include a bend 164 1n the end of the fluid conduit
162 that deposits the second fluid 18 1nto the first fluid

reservolr 12 as depicted at Fig. o. In still another

embodiment, the second fluid reservoir 160 and metering pump 20
could be designed to pierce the first fluid reservoir 12 and
form a seal thereto.

While the above embodiments and descriptions describe
particular 1locations or depictions of the second fluid
reservolr and the metering pump, the 1nvention i1s not limited
to any particular location or second fluid reservoir design or
pumpling methodology. Also, 1n addition to supplements and

flavorings, the 1nvention could also Dbe wused for dosing

medicines or for 1introducing other treatments or i1ingredients
such as those used for the purification of water. An example
would be a camping canteen bottle wherein the second fluid

reservolr contains a purification chemical that can be used to

treat water. The camper could fi1ll the canteen from a water

source and then press the dosing pump button one or more times

as prescribed to i1ntroduce the appropriate amount of chemical
to purify that volume of water. In such a case, as 1n the case
of caffeine or other supplements, a specified amount of
chemical would be 1introduced with each press of the button.
The user would determine the amount of purification chemical
needed and press the pump button one or multiple times.
Turning now to Fig. 7, details are shown of an alternate
metering pump 300 that 1ncludes the i1mproved valving of the
present 1nvention that prevents 1nadvertent or accidental
dispensing of second fluid 18 even when pressure 1s placed on
the pump 300 or second fluid reservoir 320. In this
embodiment of the pump 300 of the present invention, the base

plate 410, through which the flow through aperture 412 passes,

1s preferably slightly convex, although 1t may be flat, 1if
desired. Resting above the aperture 412 and within the cavity
405 of the dome 1s a flapper valve 408 of preferably thin film
construction. It 1s possible that this flapper valve 408 be
configured of a normally open condition but also may be

configured to lie flat when at rest. As long as the plate 410

with the aperture remains convex, the flapper wvalve 408 does
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not seal against the aperture 412 such that any 1nadvertent

contact with the flexible dome pump housing 404 does not result

in the dispensing of the product. Instead, since the flapper
valve 408 1s open, liquid product residing 1nside the cavity

405 of the flexible pump housing 404 will tend to simply flow

back through the 1nlet aperture 412 to the reservoir within the
storage container 1itself, as 1ndicated by the arrow, rather
than flow undesirably out through the exit valve to outside of
the pump 300. In use, 1f a person has the fluid dispenser 1in
their pocket or purse and pressure 1s accidentally or
unintentionally placed on the flexible housing 404 of the pump
300, 1ligquid will not flow outside the dispenser thereby

preventing a mess from being made due to unintentionally
dispensed product.

Fig. 7 1llustrates intentional dispensing of second fluid

18. When 1t 1s desired to actually dispense the liquid product
18, the user’s thumb 430 can depress the flexible dome 404 and

the user’s i1ndex finger 432 can 1nvert the base plate 410 from

convex to concave, by application of force against the stand-
off legs 424, such that flexible dome 404, with the assistance
of the stand-off legs 422 under the flexible dome, securely
seals and provides a positive lock of the flapper wvalve 408
over and about the aperture 412 thereby closing the liquid flow
passage back 1nto the reservoir 434 of the second fluid
reservolr 320. It 1s also possible that the base plate 410 1s
concave and then 1s i1nverted to a convex configuration. Other
fingers of the user may be used to carry out this operation.
Thus, the only path for the ligquid 302 contained within the
cavity 405 of dome 404 1s to exit through the one-way outlet
valve 436 for intended dispensing of the product, as indicated

by the arrows.

In still another embodiment depicted at Fig. 8, the

second fluid reservoir 160 1includes a fluid conduit 162 to
deposit the second fluid 18 adjacent a rim 52 of the opening 24
1n the first fluid reservoir 12. Further, the fluid conduit
162 can be seen to include a spray nozzle 163 on the end of the
fluid conduit 162 that dispenses the second fluid 18 1n a spray

or atomized form at a point adjacent the rim 52 of the device.
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Turning to Fig. 9, another alternative embodiment of the
present invention 1s depicted and can be seen to 1nclude more
than one second fluid reservoirs. Specifically, the device

includes a second fluid reservoir 1060 and a third fluid

reservolr 1lol. Each of the reservoirs 160, 161l may contain the
same fluid or may contain a second fluid 18 and a third fluid
118. In addition, a single metered dosing pump 20 may be used
to dispense the second fluid 18 and third fluid 118
simultaneously or a second metered dosing pump 21 may be
provided to allow the second fluid 18 and third fluid 118 to be
dispensed separately. Further, this arrantement could be

buillt 1nto any form that could be affixed to the first fluid

reservolr 12 as a retrofit or integrated as taught above.

It should be understood that the stand-off legs 422 on
the bottom of the flexible dome housing 404 and the stand-off
legs 424 on the bottom of the base plate 410 can be modified 1in

size, length and configuration to adjust the amount of

squeezing necessary by the user’s fingers 430, 432 to

effectuate sealing of the flapper valve 408. For example,
preferably four standoff legs 422 are provided on the bottom of
the flexible dome housing 404 in a 2 x 2 array and can be 1/32
of an inch 1n length. It 1s also possible that these standoff
legs 422 can be a single downwardly depending wall, such as 1n
the shape of a circle or square. Such an array 1s configured
to downwardly press against the one-way flapper valve 408
outside of the diameter of the aperture 412 through the base
plate 410 to provide a good seal of the flapper wvalve 4038 to
the base plate 410.

In application, the dispensing device 10 of the present
invention, the size and construction of the metering housing 27

as well as the positioning of where the second fluid material

18 1s delivered to the surface of the device can be easily
modified to suit the given application. The materials used for
the second fluid reservoir 16 and the metering housing 27,

while preferably flexible plastic, can be any sultable material

for the application at hand. Also, the second fluid reservoilr

16 can be made of a different material than the metering

housing 27.
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In summary, this invention offers many advantages over
the prior art by allowing the user flexibility to introduce
ingredients on an interactive basis and to control the amounts
of such ingredients. The present invention also allows the
ingredients to be added just prior to consuming them, which may
prevent spoiling or other degradation in the effectiveness or
taste of the ingredients. Another advantage 1s that the
consumer can purchase a single beverage and decide on the
supplemental ingredients at the time of use. In the case of
the cap containing the dosing device, the user can change caps
to provide alternative additives to the beverage.

The scope of the claims should not be limited by the
preferred embodiments set forth 1n the examples, but should
be given the Dbroadest interpretation consistent with the

description as a whole.
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WHAT IS CLAIMED:
1. A fluid dispensing device, comprising:

a first fluid reservoir having a main body and an opening;

a second fluid reservoir containing a second fluid, the second fluid
reservoir formed to fit at least partially around the first fluid reservoir and
being at least partially constructed of a flexible matenal;

a metered dispensing pump including, a flexible button having a
hollow portion, the flexible button sealed along its periphery to the second
fluid reservoir, the button being distortable from a first position to a second
position and automatically returnable to substantially the first position, the
hollow portion of the flexible button and the flexible material forming a
flexible metering chamber with a predetermined volume, the flexible metering
chamber being disposed in fluid communication with the second fluid
reservolir;

a first valve disposed between the second fluid reservoir and the
tflexible metering chamber to permit unidirectional fluid flow from the second
flud reservoir into the flexible metering chamber thereby filling the
predetermined volume of the flexible metering chamber; the flexible metering
chamber further including an output port; the pump being configured to draw
the second fluid from the second fluid reservoir and into the flexible metering
chamber when the flexible button is returned from the second position to the
first position; the pump being further configured to urge the second fluid from
the tlexible metering chamber through the output port when the flexible button
1s distorted from the first position to the second position; and

a second valve, having a second valve output port, in fluid
communication with the flexible metering chamber output port and permitting
unidirectional fluid flow of a volume of fluid substantially equal to the
predetermined volume of the flexible metering chamber from the flexible
metering chamber via the second valve output port, the second valve output
port directing the volume of fluid directly into the opening of the first fluid

resServoilr.
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2. The fluid dispensing device of claim 1, wherein the second fluid

reservoir is integrally formed with the first fluid reservorr.

3. The fluid dispensing device of claam 1, wherein the second flud

reservoir 1s a ring disposed about an exterior surface of the first fluid reservoir.

4. The fluid dispensing device of claim 1, further comprising:
standoff means connected to the metering housing and proximal to the

first valve to prevent the first valve from being blocked.

5. The fluid dispensing device of claim 1, wherein the second fluid
reservoir 1s configured for installation about the opening in the first fluid

reservoir, wherein the opening is in a neck of a bottle.

6. The fluid dispensing device of claim 5, wherein the second valve

output port directs the fluid flow through an outlet tube.

7. The fluid dispensing device of claim 1 or 5, wherein the second valve

output port directs the fluid flow out through a spray nozzle.

8. The fluid dispensing device of claim 1 or 5, wherein the second fluid
reservoir 1s a ring that 1s removably placed about an exterior surface of the first

tfluid reservoir, preferably adjacent the opening in the first fluid reservoir.

9. The flmd dispensing device of claim 1 or 5, wherein the second fluid

reservoir 1S formed as a cap that engages the opening in the first fluid

reservoir.

10.  The tlmd dispensing device of claim 1 or 5, wherein the first valve and

the second valve are one-way check valves.
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11. A bottle cap for installation onto an opening of a bottle, comprising:

a bottle cap having a top and a bottom;

a second fluid reservoir containing a second fluid, the second fluid
reservoir being built into the bottle cap and partially constructed of a flexible
material;

a metered dispensing pump disposed on the top of the bottle cap, the
metered dispensing pump including, a flexible button having a hollow portion,
the flexible button sealed along its periphery to the second fluid reservoir, the
button being distortable from a first position to a second position and
automatically returnable to substantially the first position, the hollow portion
of the flexible button and the flexible material forming a flexible metering
chamber with a predetermined volume, the flexible metering chamber being
disposed 1n fluid communication with the second fluid reservoir; a first valve
disposed between the second fluid reservoir and the flexible metering chamber
to permit unidirectional fluid flow from the second fluid reservoir into the
flexible metering chamber thereby filling the predetermined volume of the
flexible metering chamber; the flexible metering chamber further including an
output port; the pump being configured to draw the second fluid from the
second fluid reservoir and into the flexible metering chamber when the flexible
button 1s returned from the second position to the first position; the pump
being turther configured to urge the second fluid from the flexible metering
chamber through the output port when the flexible button is distorted from the

first position to the second position; and

a second valve, having a second valve output port in fluid
communication with an exterior of the bottom of the bottle cap, the second
valve further in fluid communication with the flexible metering chamber
output port and permitting unidirectional fluid flow of a volume of fluid
substantially equal to the predetermined volume of the flexible metering
chamber from the tlexible metering chamber via the second valve output port

out of the bottom of the bottle cap.



\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

L L L L B

CA 02678192 2009-08-13

-#

I W L L
G ..L....%-‘

LB LB BN J LR BB B ] ;.- LB R aAmuwnw LR BB B 3 -maw

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

4 % % % %Y Y Y Y Y Y YN L B B B

4 % % % Y Y Y Y Y Y SY YN

A e

vvvvvvvvvv

---------------

-
.
.
-
.
.
-------------------------------------------------- .
.
.
+
*
..
B R E R R R R RN L L Y L I Y L T Y L S S S B R E R R R R RN -\\\s\\
..
’.
*
.
-0
------------------------------------------------- - -
[
-0
[
[
-0
LR AR E R E R R AR E R E R R E RN [ E R E R E R R E R R LI YL YL YL Y N Y Y Y YL S Y AR E R E R R
“
--------- A W W W W W W W W W™ WT W™ W™ N W W W W W W WT WT W™T W W™ W W W W W W W W WT W W W™W™ « W W W W W W W W W W W™ ™™ l------------‘
-
“
-
-
“
-
A EEEEREEREEERER [ Y Y Y N S N YL YL S Y A A R R E R R R R A A EEE R EE R R AR EEE R EE R ERER) A EEEEERERRER +
+
*
+
*
*
A A E R E R R E R R AR E R E R R E RN AR AR EREE [ E R E R E R R E R R A A E R E R R E R R -\s\\\\
*
N
0
o e Y N,
N N,
----------------------------------------------------- -~ - www W EWEwwwwww - -
~0
[
N
[ AR E R E R R E R [ EEEEE R R E R E R A A EEE R EE R R [ YL Y YL N N N S L YL Y Y S AR E R E R R EEE R
.
.
-
-
---------------------------------------------------------------------------- n
-
-
.
.
+
----------- P e e EEEwwwww. "W W W W W W W wwww R R R R E R R R R R - www W EWEwwwwww e e ww e e ww Wy
\\\-'.‘.‘ls--'-‘s\ ““““““““ ._....--‘\‘-‘.“\- :
.,s-‘-~-‘ ‘-\--\\ +,
- .
-~ - *
a'et™ "M .
_‘.‘. g "
.““‘.“.“‘r" A A A EEEE R R R EE R R EEEEEERERE R A A EEE R EE R R \\\\\\\\\o'ﬂu,«: -\\\\\\
-t - .
v", \t. '
.._c' \‘u [
i ~[
-
- ' ),
d | W W W W W W W W WWWWW 9090999 WEMWWWWWWWWWWW 0 AWWWWWWWWW®WWWWW 0000999 9 mueewWWWWWWWWW! weMwwwwW®WWwwwwww uw - W,
n‘ \I
a
¥ .

4% % %SNS TS Y Y YSSYY AN T ST Y Y Y YYD B % % % % %Y Y YY Y YS L L L L L L L L R L B -

K
+
+
s S EEEREEEREEEREEREEEEREREE A EEEEREEEEEREEREER] EEEEEEEEEREEEE B T T O N S S ST Y RN,
) .
.
~

SUBSTITUTE SHEET (RULE 26)




CA 02678192 2009-08-13

ST T S e S o S O L
'

-SAAL AAAAr AALAE LAAAS

L 8 N N L8 N R 8 BRRR» Ahunnw LRRRn JARR R

i

4
. .
1 . = T - .
.
vy .-L\-r B S S Sl
L I Y L T I Y

L 8 N N L8 8 N N L 8 8 N W LRuRRw LR B L8 N N N L8 8 N N LN N

e 2 s

g N N

:

- -y W wwm L=
v R WRA MR R

- AAAAN AAAAL wAAAS

1 AR N
/s
.“_m LA %
Aos .q...v.
pos
4 b a.j.
pos .
 : @ o
¥ _ =
et /
. Aos
AR N
ﬂ : 3

gos : “. oﬁ&.ﬁ

| : =

o gt Mttt

o i b
i b
m,
\

.

SUBSTITUTE SHEET (RULE 26)



CA 02678192 2009-08-13

VA

VIIIIIIIIIIIIIII

’
IIITII

3

Wity

L

LA

f « . . . « . . . « . . . e ——— « o . . « o . . « o . .

) .
#o“‘- EEL R MERRE: BERRRY ARWRRY hAWWWW mmuw: mmwmws | \\- rmmww BRRET WRRRF ARWRRY WWWW mRRe: mBuRRRr amw

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

-wwEs 0 mWW W WWWWWwWWwwWw!]  fTewswswsswsswwwww L. wwwwl gFEwsswsw @@ %W W®S®IT 2 MWW WWWWwWwWWwWwwww. - -

L L L L B B B S % S Y Y Y Y Y Y SN TS Y Y YYD L B 4 % % % % S S Y Y Y SN

v
B . S = == - o

e VUL

AASA A& AfM ASA> AAS MA WMEA ASM O ASM' A

--w ,.Id"
‘ \”*- e ke e b - -l . . -he - P #
\ . ) -
O R AR, A o N R R
-
-
-
.............................................................. N
-
: .
. -
-
. # -
: +
LA L L B B B B L A L B L B B M\\\\\‘\\. 4 % % %Y Y Y Y Y Y SYS LA L L B B B B L A \‘\\‘g
..
.-
N
*
‘Tannenw +.
.-
.................................................................... - -
’
L B B % % S Y Y Y Y Y YN TS Y Y Y Y Y YYD TS Y Y SY Y Y YYD PSS S S S Y Y Y YYD 4% % %Y Y Y Y Y Y SY Y S
"
------------------------------------------------------------------------------
-
-
-
-
-
TS Y Y Y S YYD PR S Y Y Y Y YYD LI L I L I B L L I L B I TS Y Y Y YYD TS Y Y Y Y Y Y Y YYD % %S S SY S SYSY Yy W)
-
-
-
' +
v
.
TS Y Y SY Y YYD TS Y Y Y Y Y YYD L L B B B L B 4 % % % Y Y Y Y Y Y SY S S TS Y Y SY Y YYD R L L L B B
v
v
.
v
Tanaaes X
. ¥
-------------------------------------------------------------------- I-- .
.
"
|
4 % % % % S S Y Y Y SN TS Y Y YYD TS Y Y Y YYD L B B I B L L B L B B B 4 4 % % % % S S Y Y Y SN
“-
.................................................................... .
-
“-
-
-
“-
........................................................................... .
- - - -
S T U Tr T,
‘-“_.‘,‘.s \\,-‘_‘\_ X
A= R
- e - -,
S “a 'y
-t R -,
A -
e - - v,
-." "..‘-
: - -
\\.\\.\\\\\‘\.‘- TS Y Y YYD L L B L B L L B B L L B B 4 % % % Y Y Y Y Y Y SY YN \\.\\\\\.Q._«\ L L L L B B
- v
-~ -
R \-\ K
"'h. .
.‘_‘\.
.
------------------------------------------------ e -

4 % % % S Y Y SY Y Y S T ST Y Y Y YYD L L L L L L L L R L B L L L L B B L L L B B B 2 4 % % % S Y Y SY Y Y S

- LI B S % S Y Y Y Y Y Y SN TS Y Y YYD TS Y Y Y YYD TR R Y Y Y Y Y Y Y YYD L I B L B L B B

SUBSTITUTE SHEET (RULE 26)

R O



CA 02678192 2009-08-13

L A 2
R N

7

e

e LR .

. X t.‘laﬁrmﬂ*“t‘tt‘m::‘ﬁ
5 e SRR

. N
iy A VAT e aa =
w‘-.‘"""*'“‘
A A n S .ﬁ'ﬁ '
:‘_‘n.-‘ AT o

T CE TS, e

o iyl Tl R iy iy Ay T T R iy iy Gy T Tl SR R Ty Sy S T i R ey Wy WM A i R iy Gy S A ik i T iy G T

L 8 N 8 Lanenwn AR L8 B NN AR BN Lananw AR L8 8N N LhRaene fLanenw ARRw’ L8 8 NN LRaene Lanaw AR L8 N NN g LR unenw Lananw WRRRR L8 8 N W g TR nens Lanaw JARARRw L8 8 NN ThRane Lhanaw

I TR NTTTTY™Y TR YN TTEYTYTT NTTTTY™SY ETTYTTYY YWY T TTYTTYTY RTETYY T YW ST NTTTTY™Y SN YN TEYTTTY NTTTTY™SY AT ™Y YWY ST AT ™Y FRTYTY™Y T YW ST

cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

k“‘.&, TS Y YYD L L B B B B B B B TS Y Y SY Y YYD TS Y Y Y Y Y YYD

4 _

-l "’-
; -

“\M sssssssssssss s .,r"‘
e o L A

SUBSTITUTE SHEET (RULE 26)



CA 02678192 2009-08-13

L M L R e o R T M G T R T T T S T M T L T T L T o B R T T B T S T T T L T T B T S L T R = T S T

L O T T N T 0 o o B T T SR T T T L R e e e o S O T T T M T T L DR T T T L T T T T O L O T BT e S T O T T T T T S e e T O O T TU T T L T T T L T R T T T T W T T U T T T T T e e e S O O T T T T T T T T T T T T T T U “‘“
h

N
N
\
N
N

Sa Ny g 8 AR SRR R WA P N Ny Ny ) SRR R R N e Ny Ny B AR Ca N N Ny ) AR R AR R R "R | N N Ny N ) SRR CTRTRTRR. TR | N N Ny Ny AR CRTRTRR TRRTRT | Na N N N )

T R A7 L Y R B B, [EC P RN PR R B T L N T R A A 2, Al R B A, R, R, B T A A o B B B 2 - R A A R, R, B, " T A A A" T R B -t A A A, R R A TR A A X i A A A, [PE N T A A X T R A B -l R A A R, R B T A A A3

aw

TS Y Y SY Y YYD TS Y Y Y Y Y YYD PSS S Y S Y Y Y Y Y SYYS 4 % % % Y Y Y Y Y Y SY S S TS Y Y SY Y YYD TS Y Y Y Y Y YYD L L B L B L L L B B B B TS Y Y SY Y Y YYD

“ARRRRRn
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2 PP PPy

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

L B B I L L L B L B B B TS Y Y Y Y Y Y Y Y Y S TS Y Y YYD TR RS Y Y Y Y Y Y YYD B % % S Y Y Y Y YN TS Y Y Y Y Y Y Y YYD TS Y Y YYD TR RS Y Y Y Y Y YYD LI L L L B B

--------------------------------------------------------------------

e T T e e T e e e e e L T T S N N N e T T L N e T e e e e e e e I e e e T T e e T T e T O

N N N T e e e T e e e T

e e R T e e T T e T T e e e e e R e e

ssssssssssssss

SUBSTITUTE SHEET (RULE 26)



CA 02678192 2009-08-13

""'1’""""""""

;f '\\'; \3?.
| A

L HEC T e a CRE BT o T T B T S BT T o e o T T BT T T T o T T R T S T R T R T e o SR T I R T T R T R T R M

[\
z- Y L e T 5 o T I S s s e i ek i o S I e T i e e T e e A e e e T e e e
A
N

\
h
h
h
h

e Ny A WA Pa N Ny Ny o e N N Ny A R N e N N ) AR Ca Na N Ny S AR WA AR R R B N e N N B AR D N N Ny ) R B N e N Ny N AR SRR R R AR P N Ny Ny R "R L N N Ny Ny

S N L N TR R B 3, [E O P TN PR R BT L N Y R B B R R R R, P R R B L Y R B B, [EC P RN A R R B Tt A A T A A 2, Al R B A, A R, R, B T A A N ey - R A A, R, R, B Y T A A X T R B i A A A, R R A TR A 2

L TS Y Y Y Y Y YYD TS Y Y SY Y Y YYD PSS S S S Y Y Y YYD 4% % %Y Y Y Y Y Y SY Y S TS Y Y Y Y Y YYD TS Y Y SY Y Y YYD L N B L B L B B B 4% % %Y Y Y Y Y Y SY Y S

----------------------------------------------------------------------------------------------------------------------

LS R R RN

..................................................................................................................

------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------

-----------------------------------------------------

L L B L B L L B B L I 4 % % % % Y Y Y Y Y Y Y S TS Y Y Y YYD TS Y Y Y Y Y Y Y YYD B S % S Y Y Y Y Y Y SN TS Y Y YYD TS Y Y Y YYD TR R Y Y Y Y Y Y Y YYD LI L L L B B

--------------------------------------------------------------------

sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

‘ﬁ\,;,.‘.“_

M A
L L S N O O N SO SO ""“'-‘

SUBSTITUTE SHEET (RULE 26)



CA 02678192 2009-08-13

B TR
- IR MRy
18 f‘“‘“\%x,wf} N,
\ A/

£

R : :
AT e N R
SV LT ATV ETEN,
! /\( '%& : :
; 4
{ . | | ;
‘ Q/ \'\\* S

417 -\

SUBSTITUTE SHEET (RULE 26)



CA 02678192 2009-08-13

LA I R B B B I I I

%

. ) T 0 -..r

. 3 Nk

) Nk

) \ v b

. Nk

i & Nk

\ v b
N o b
RN o
N vk
: o f
‘
\
~
\
~

. ‘\%w s

7
’%.
)

N
A

o o YL L L T o e o o L T L L L L L L o L o DO L T L B T D L B e SR L L L U o L D L T D e R T L L LU T L L T L L L T BT L L D S L T T L e e R D D L L R L L L

e Ny Ay Pa N Ny Ny o e N N Ny A R N e N N ) AR Ca Na N Ny S R R AR SRR R B N e N N B AR D N N Ny ) R B N e N Ny N AR SRR R R AR P N Ny Ny AR

Lo e e TR R B 3, [E O P TN PR R BT L N Y R B B R R R R, P R R B L Y R B B, [EC P RN PR R B L N T R A A, [E O P TN R R B T A A N ey - R A A, A R, R, B Tl A A3 T R B e R A A,

LI BSOS S S Y Y Y Y Y Y YN TS Y Y SY Y Y YYD TS Y Y SY Y YYD PSS S S S Y Y Y YYD 4 % % % Y Y S Y Y Y YN TS Y Y SY Y Y YYD TS Y Y SY Y YYD

------------------------------------------------------

Lanstannns

sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

---------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

R R L A T T R T T T T T DT T R T T T S T B R e o T B T T B T R T R T T T o T T T T R I T O T R e s T I T R T T T

Sy

L B L L B L B B B B

.-

0
TS Y Y YYD L L B L B L L B B L L B 4 % % % Y Y Y Y Y Y SY YN TS Y Y Y Y Y Y Y YYD R Y Y Y Y Y Y S Y Y SYAS B % % S S Y Y Y Y Y YN TS Y Y Y YYD TS Y Y Y Y Y Y Y YYD L L L L B B
0

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\

SUBSTITUTE SHEET (RULE 26)

R R A TR A 2 i A A A,

b G o b L L e SR T o

B N e N Ny N WA Ca N N Ny

\\\\\\\\\\\\\\



CA 02678192 2009-08-13

4 "

el
S

....f <a'“ N ) 4-:} ;
.""‘N.:"‘sz i

e . P L ey e e . L -
e . o e W
'b'_‘ b S 0 N N N é

wn | 5

1
:
;
¢
$
$
}
}
;
§
§
$
§
}
;
§
§
$
}
:
;
§
§
§
}
}
}
¢
§
§
}
}
§
¢
§
$
}
}
}

,,,,,,,,
t
}
}
}
t
t
}
3
}
}
t
t
}
3
}
}
t
t
t
3
}
}
t
t
t
:
}
t
t
t
}
:
}
}
f
t
}
:

oo O b O O o Lt O T T T o S e e e T D L L T L L L T o D S o D D I T R D D L T D L L S, L L L D L o L e e e B L L DS, T L L T L L L T D D R e o S T L L L L L o I o o D N e e e S

e Ny N TERTRT AR AR R R M e N Ny N AR P Ny N Ny R N N e N N ) P N N N R R | Na N N N ) AR SRR - | N N Ny N ) AR e Ny Ny Ny TR R N e N N ) AR Ca Na N Ny S R

T R A R, R B T A A A" Co e R B X, -t A A A, R R A T R B A" N e -l A A A, N T A A A" B B B 3 T R R A R R A A R B, A% R e B B 3 T R B A, [E T N AR B 2 L N T R A A, [E O P TN T R B 2 L N T R A A, R R R R,

[ B B B B DL L L L B B B B B % % S Y Y Y Y Y YN TS Y Y Y Y Y YYD TS Y Y SY Y Y YYD TR RS Y Y Y YYD B S S S Y Y Y Y YYD TS Y Y Y Y Y YYD TS Y Y SY Y Y YYD rs

--------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------

SRt nnw

.................................................................................................................

------------------------------------------------------------------------------------------------------------------

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

TS Y Y Y YYD TS Y Y Y Y Y Y Y YYD PR S Y Y Y Y YYD 4 % % % % Y Y Y Y Y Y Y S TS Y Y Y YYD TS Y Y Y Y Y Y Y YYD S %Y Y Y Y YYD 4 % % % % Y Y Y Y Y Y Y S L I )

SUBSTITUTE SHEET (RULE 26)

3



Ry
o s
,;M Avivdy Wik viels vielv it Aviet Wivkh wivh wiels viely deiet vt Wivh  wivh

fg‘. TRw Lxw = EEFY X3 u. AR 1xw S AEY Tmx3y EuyY TER 1xw S "xyY X3

i o T o s o B o I T o o o b B I T o I b B I b T I B

-q oq
LELLRs LRI
,«"r
’
vl vuhv/
e TR e e AT e T ST AT T e AR e T AR AT e

B iy winin wimim i
eI h W v v e e e

.'.'-:sx's'.'.w‘r" -
¢ el n s Gmx et goad ety s osme gux o
==

V“w.vv“'
mfr'n.'n. TR TR T

h

DR S RS RSN AT AT T TR e

-t =

e ememmmmeme mmmm—aa X
X
y X
.
: s s ne Ce . R, e s ine semalce T —— T N -
. |
. h
. |
. .
h .
a'x a'w's'us'ua e e e e i . Ee— R — R —— aiw'ly
.
.
L S 5 LN 1
.
. 1
A nsivis'y sy sy ay. mis'n'a'sv's s me a'a'aisn 'y ey ' R R ———
\
\ '
I svssssvessvass S R cesssasssases tesasssssnavend
X
[ .
[ !
r .
ALAELELEEN RN NY AT AT AN AN AR AL BN N TN N LA AL AN AN AN NN THT AN AANT AT Y AN LR RN RN -
r .
[ X
r .
d N
. -
2 cresteresenas aasaesany s R P NasaTsaasssen v e R
1 s
4 Aptphpdcdt y
. = niss ainie s . s nese . R . sinie e ne e -
3
A bV AN AN AL EE N ENEN R AT AT AT ANT AN Y AN BN AT AT AN FTANT AT AT AN LA R LA NENL LR NENY
5 .
: N
[ K
[ .
Lesssnnnsn SesssssEssEmun sesssssEmEn e sessssmennn Issemessss s nnnw resssssssnnnnr
3
N
N -
It N
b X
| .
Fevsvasevans R R aimin s e R AR,
N IR ] e ..'-s-s\.._._“- N
- —_—
--'.‘\ -\"\- I
- -
Rl S '
Lt N, '
\II!I\I‘QII‘L..‘ [ R AL LR NN RN RN TSN T AT AN BN A THT AN AN N A l\l\l\lb'l\.‘\\ \I\II\
L -~
'a ’\
v, - .
, .
T ™ . :
i K .
€ .
T - S —— A — [ ——— (-
¢ N3
1Le
'y <

A L TS AT AT AN Y THE AN AT AT NS BANT AT AT AN RN AR R AN ENL LN N l.l\\\‘l‘
'
- ¥
0
- .
- - -
- '
' - - - - ————-—m- - —-—-—em e mmm-——- 0 memeeme-- N
- -
'
DA A e adh ANOL
- " - - A -



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - abstract drawing

