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TITLE OF THE INVENTION

ADJUSTABLE DOSING DISPENSERS AND METHODS FOR USING THE SAME

BACKGROUND OF THE INVENTION

[0001] Field of the Invention: Embodiments of the invention relate to dosing

dispensers and more particularly to selectable dosing dispensers that may be primed and

actuated with single-handed use.

[0002] State of the Art: The ability to dose or provide a specific dose of a product for

a user is desirable. As a result, many different types of dosing dispensers and devices have

been developed for everything from home cleaning products to healthcare products and

medications. Such dosing dispensers come in many sizes, shapes, and forms.

[0003] One example of a dosing dispenser is a syringe. A syringe allows a user to

draw a measured portion of a liquid or product into a body or barrel of the syringe for later

dispensing. The body or barrel of the syringe may be marked with graduations to allow a

user to measure or visually see the amount - or dose - of product that has been drawn into the

syringe. In this way, a user may manually select an amount of product to collect and later

dispense with the syringe.

[0004] Another example of a dosing dispenser is a measuring cup. A measuring cup

having graduations marking specific doses may be filled to the desired dose and then emptied

in a desired manner on a desired surface or into a receptacle.

[0005] While other dosing dispensers and devices exist, improvements are desired.

For example, many of the dosing dispensers may not be operated with one hand. In the case

of the syringe, a user must hold the syringe, immerse the opening of the syringe into the

liquid to be loaded into the syringe, and pull the plunger to load the syringe. At times, this

must also be done while holding a bottle containing the product to be used. For instance,

many children's medications utilize syringes as a dosing device to allow a caregiver to

administer a proper dosage of medicine to a child. In use, the syringe must be inserted into a

bottle of the medicine and the syringe plunger raised to load the syringe. The caregiver must

hold the bottle - or secure it in a non-movable position on a surface - while keeping the

syringe inserted sufficiently in the bottle to ensure that product is loaded into the syringe

while the syringe plunger is moved. This requires two hands. In addition, as the bottle of

medicine is used up, the syringe must be inserted further into the bottle to acquire product.

With children's medicine, this often means that the dose graduations on the syringe are

within the bottle and are not visible to the caregiver. The caregiver must therefore guess at



when they have reached the correct dose and pull the syringe out and check or draw too much

medicine into the syringe and then push the extra back into the bottle or container, risking

contamination of the medicine.

BRIEF SUMMARY OF THE INVENTION

[0006] According to various embodiments of the invention, a dispensing system may

include a dispenser and a container having a product therein. The dispenser may be

configured to include a dosing chamber that may be filled and emptied to distribute a dose of

product from the container to a desired location. In some embodiments, a dosing chamber

may be filled by raising a dispenser head that partially defines the dosing chamber to a

predetermined height. A dose contained within the dosing chamber may be distributed or

delivered by pushing on the dispenser head - or applying a force to the dispenser head -

which thereby pushes the dose of product out of the dispenser.

[0007] According to some embodiments of the invention, a dispenser includes a

dispenser head includes having a lever associated therewith. A valve system within the

dispenser allows product to flow into a dosing chamber defined by an interior of the

dispenser head when the dispenser head is raised or moved by a user. In some embodiments,

a user may apply a force to the lever to move the dispensing head. When a user applies an

opposite force to the lever or the dispenser head, the valving system allows product to be

dispensed from the dosing chamber or from within the dispenser in an amount substantially

equivalent to the amount of product that was drawn into the dosing chamber.

[0008] In certain embodiments of the invention, a cap may be fitted over a portion of

a dispenser head of a dispenser. The cap may include one or more lever paths along which a

lever associated with a dispenser head may travel when moved by a user. The one or more

lever paths may have different lengths such that each lever path defines a dosage amount or

allows only that dosage amount into a dosing chamber. For example, a first lever path may

be half as long as a second lever path. The first lever path allows the dispenser head to travel

a first distance and fill the dosing chamber with a dose having a first volume. When the lever

of the dispenser head is aligned with the second lever path and the dispenser head is moved to

fill the dosing chamber, a second distance is traveled and the dosing chamber is filled with a

dose having a second volume. The lever paths may be configured such that the first and

second doses are for a child and an adult, respectively, or such that the second dose is exactly

double the first dose. Other configurations may also be used such that a user may customize



the dosage amount based upon the desired use or desired dose of product required from the

dispenser.

[0009] In some embodiments of the invention, a dispenser may include a base, a seal

seated on the base and having a fluid flow path therethrough, a dispenser head seated over the

seal and part of the base, a valve sleeve and a valve seated in the valve sleeve, the valve

having both an inlet and an outlet valve. A dosing chamber may be defined by an interior

space between the dispenser head and the seal. Product may be drawn into the dosing

chamber through the fluid flow path in the seal and then dispensed back through the fluid

flow path as the volume of the dosing chamber is reduced. In certain embodiments of the

invention, the volume in the dosing chamber is altered by movement of the dispenser head

relative to the seal and the base. When the dispenser head is drawn away from the base, the

inlet valve may open or unseat, allowing product to flow into the dosing chamber. Upon

movement of the dispenser head towards the base, the inlet valve may be reseated and the

outlet valve opened, allowing product to flow out of the dispenser.

[001 0] According to various embodiments of the invention, a dispenser may be used

with either an airless or a vented system. In an airless system, a piston may be used with a

container to provide the necessary follower-piston for the product in a container. In other

airless systems, a pouch or bag may be attached to the dispenser. In vented systems, a

dispenser may be used with a dip-tube or other conduit for providing or delivering a product

to the dispenser for use and dispensing of the product.

BRIEF DESCRIPTION OF THE DRAWINGS

[001 1] While the specification concludes with claims particularly pointing out and

distinctly claiming particular embodiments of the invention, various embodiments of the

invention can be more readily understood and appreciated by one of ordinary skill in the art

from the following descriptions of various embodiments of the invention when read in

conjunction with the accompanying drawings in which:

[0012] FIG. 1 illustrates a dosing dispenser according to various embodiments of the

invention;

[001 3] FIG. 2 illustrates a user actuating a dosing dispenser according to various

embodiments of the invention;

[0014] FIG. 3 illustrates a user dispensing a product from a dosing dispenser

according to various embodiments of the invention;



[0015] FIG. 4 illustrates a dispenser and dispensing system according to various

embodiments of the invention;

[0016] FIG. 5 illustrates a dispenser and dispensing system according to various

embodiments of the invention;

[0017] FIG. 6 illustrates the components of a dispenser and dispensing system

according to various embodiments of the invention;

[0018] FIG. 7 illustrates a cross-sectional view of a dispenser and dispensing system

according to various embodiments of the invention;

[0019] FIG. 8 illustrates the components of a dispenser and dispensing system

according to various embodiments of the invention;

[0020] FIG. 9 illustrates a cross-sectional view of a dispenser according to various

embodiments of the invention;

[0021] FIG. 10 illustrates a rear-view of a dispensing device according to various

embodiments of the invention;

[0022] FIG. 11 illustrates a rear-view of a dispensing device according to various

embodiments of the invention;

[0023] FIG. 12 illustrates a rear-view of a dispensing device according to various

embodiments of the invention;

[0024] FIG. 13 illustrates a side-view of a dispensing device according to various

embodiments of the invention;

[0025] FIG. 14 illustrates a front-view of a dispensing device according to various

embodiments of the invention;

[0026] FIG. 15 illustrates a top-view of a dispensing device according to various

embodiments of the invention;

[0027] FIG. 16 illustrates a cross-sectional view of a dispensing device according to

various embodiments of the invention;

[0028] FIG. 17 illustrates a cross-sectional view of a dispensing device in a non-

actuated state according to various embodiments of the invention;

[0029] FIG. 18 illustrates a cross-sectional view of a dispensing device during loading

of a dosing chamber according to various embodiments of the invention;

[0030] FIG. 19 illustrates a cross-sectional view of a loaded dispensing device

according to various embodiments of the invention;



[0031] FIG. 20 illustrates a cross-sectional view of a dispensing device during

delivery of a dose of product from the dispensing device according to various embodiments

of the invention;

[0032] FIG. 2 1 illustrates a cross-sectional view of a dispensing device according to

various embodiments of the invention; and

[0033] FIG. 22 illustrates a cross-sectional view of a dispensing device according to

various embodiments of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0034] According to various embodiments of the invention, a dispenser may be

loaded and actuated by a user to dispense a particular dose of fluid or other product. In some

embodiments of the invention, the loading, dosing, and actuation of the dispenser may be

accomplished using one hand. In various embodiments, the dispenser may be used with a

venting container and in other embodiments it may be used with a non- venting container or

an airless container system.

[0035] A dispenser 100 according to certain embodiments of the invention is

illustrated in FIGs. 1 through 3 . As illustrated, a dispenser 100 may include a shroud 110 and

a dispenser head 120. The dispenser head 120 may include a lever 122 as illustrated. In

other embodiments, the lever 122 may be a separate component but in communication with

the dispenser head 120 such that the lever 122 may be used to move the dispenser head 120.

[0036] The dispenser head 120 may be movable with respect to the shroud 110. For

example, as illustrated in FIG. 2, a user may push on or apply a force to the lever 122 to

move the dispenser head 120 away from the top of the shroud 110. As illustrated in FIG. 3,

the dispenser head 120 may be moved downward - or towards the shroud 110 - by a user

applying a force to the lever 122. Alternatively, a user may apply a force directly to the top

of the dispenser head 120 to push the dispenser head 120 back towards the shroud 110.

[0037] As illustrated in FIGs. 1 through 3, a dispenser 100 according to various

embodiments of the invention may be attached to a container 900 containing a product, such

as a liquid or fluid. In some embodiments the shroud 110 may attach to the container 900

while in other embodiments a base of the dispenser 100 may attach to the container 900 to

retain the dispenser 100 on the container 900 and hold the shroud 110.

[0038] According to certain embodiments of the invention, a dispensing system 950

including a dispenser 100 and a container 900 attached thereto may be operated by a user

with one hand. As illustrated in FIG. 2, a user may apply a force to the lever 122 to raise the



dispenser head 120 or move it away from the shroud 110. As the dispenser head 120 moves

away from the shroud 110, a dosing chamber 190 on an interior of the dispenser head 120

may fill with product pulled from the container 900 into the dosing chamber 190. Upon

reaching the desired dose, a user may cease applying force to the lever 122 such that the

dispensing device 950 is ready to dispense the dose of product contained in the dosing

chamber 190 or an equivalent dose thereof.

[0039] As illustrated in FIG. 3, a user may apply a downward force - or force directed

at the shroud 110 - to the lever 122 to move the dispenser head 120 back towards the shroud

110. As the dispenser head 120 moves towards the shroud 110, the product contained in the

dosing chamber 190 may be pumped, pushed, or otherwise dispensed from the dispensing

device 950 onto a surface, into a receptacle, or into a patient's mouth as illustrated. In some

embodiments of the invention, the dose of product may be dispensed through a nozzle or

spout that is part of the shroud 110 or is attached to the shroud 110. For example, as

illustrated in FIG. 3, a nozzle of the dispenser 100 may be inserted in a baby's mouth and the

dispenser head 120 moved to dispense a dose of product into the baby's mouth.

[0040] According to certain embodiments of the invention, the dispenser head 120

may be constructed of a transparent, semi-transparent, or clear material such that a user may

visually confirm that a product has entered the dosing chamber 190 upon use of the

dispensing device 950. In some embodiments, the dispenser head 120 may also include one

or more markings, graphics, or graduations marked on the dispenser head 120 such that a user

may visually adjust the dose within the dosing chamber 190 to the desired dose. For

example, the dispenser head 120 may include graduations representing 5mL, l OmL, and

15mL. If a user desires 5mL of a product, the user may move the lever 122 until the dosing

chamber 190 is filled to the 5mL mark. If a user wished to have 15mL of a product, the

dispenser head 120 could be move away from the shroud 110 until 15mL of product filled the

dosing chamber 190 as evidenced by graduated markings on the dispenser head 120.

[0041] As an alternative to markings - or a secondary feature to be used with

markings - certain embodiments of the invention may include locks to restrict movement of

the dispenser head 120 through a limited range of motion such that a defined dose may be

filled in the dosing chamber 190. For example, a restriction may prevent lever 122 from

moving up past that point at which 5mL of product fills the dosing chamber 190. The

restriction may be moved for other dosing requirements such that l OmL or 15mL or other

desired amount could fill the dosing chamber 190.



[0042] The dispenser 100 according to various embodiments of the invention

illustrated in FIGs. 1 through 3 is illustrated in use with a venting system that includes a dip-

tube for delivering product from within the container 900 to the dispenser 100. In such

systems, air is allowed back into the container 900 to replace the space from which the fluid

or product was removed. While a dispenser 100 according to various embodiments of the

invention may work with a venting system, a dispenser 100 may also work with an airless or

non-venting system as illustrated in FIGs. 4 and 5 .

[0043] As illustrated in FIG. 4, the dispensing system 950 may include a dispenser

100 mounted on or attached to a container 900. The container 900 may include a piston 9 10

contained piston within the container 900. As the dispenser 100 is actuated and product is

removed from the container 900, the piston 910 may move up the interior container 900 walls

allowing the displacement of fluid from the interior of the container 900 through the

dispenser 100. Such airless dispensing systems are known and used with other types of

dispensers and pumps.

[0044] The dispensing system 950 illustrated in FIG. 4 is at rest or in a non-loaded

and non-actuated state. Upon the application of a generally upward force - or force away

from the container 900 - to the lever 122 by a user, the dispensing head 120 may be raised or

moved to the position illustrated in FIG. 5, filling the dosing chamber 190 with a product

from container 900. As product fills the dosing chamber 190, the piston 9 10 moves up the

walls of the container 900. In some embodiments of the invention, the container 900 may

include clear or opaque walls or a window in a portion of the container 900 along with

graduations or other markings to represent doses or an amount of product in the container

900. For example, as illustrated in FIGs. 4 and 5, the container 900 may include graduation

markings showing the volume of product in the container in mL or other volume or unit. As

illustrated in FIG. 5, when the dosing chamber 190 is filled, the amount of product removed

from the container 900 and into the dosing chamber 190 is l OmL as represented by

movement of the piston 9 10 marking 80mL in FIG. 4 and 70mL in FIG. 5 .

[0045] A user may dispense the product from the dosing chamber 190 illustrated in

FIG. 5 by applying a downward force against the lever 122 to push the lever 122 towards the

container 900 which moves the dispenser head 120 towards the shroud 110 and dispenses the

product from the dosing chamber 190 through the spout 130. In other embodiments, a user

may apply a downward force directly against a top surface of the dispenser head 120 to push

the dispenser head 120 towards the shroud 110 and container 900. Application of such force

pushes product out the spout 130.



[0046] A dispenser 200 and dispensing system 950 according to other embodiments

of the invention are illustrated in FIGs. 6 through 8 . As illustrated in FIG. 6, a dispensing

system 950 may include the components of a dispenser 200 along with a container 900 and

piston 910 for an airless dispensing system.

[0047] A dispenser 200 according to certain embodiments of the invention may

include a base 250, a valve seat 260, a valve 270, a dispenser head 220, a lock cylinder 280, a

shroud 210 and a spout 230. An optional spout valve 257 may also be used with various

embodiments of the invention.

[0048] A base 250 according to various embodiments of the invention may include

one or more features capable of mating with or connecting to a container 900. According to

some embodiments of the invention and as illustrated in FIG. 7, a bead seal may snap into a

channel in a container 900 to retain the base 250 and the dispenser 200 on the container 900.

Other features or methods could also be used, for example, a screw closure system having

threads on the base 250, container 900, or both may be used. In other embodiments a bayonet

closure system could be used with lugs on the base 250, container 900, or both. Different

methods and configurations for mating and connecting a pump or dispenser base to a

container are known and any such method or features may be utilized with various

embodiments of the invention.

[0049] As illustrated in FIG. 7, a base 250 may include an inlet path 252 and an outlet

path 254. Product or fluid from within a container 900 attached to the base 250 may flow

into the inlet path 252 and out the outlet path 254 during operation of the dispenser 200. A

base 250 may also include an orifice 259 at an end of the outlet path 254. The orifice 259

may be configured to dispense a product in a desired shape, through a desired opening, or to

retain an optional spout valve 257 at the end of the outlet path 254. The inlet path 252 and

outlet path 254 may also be configured to mate with other components of the dispenser 200.

[0050] A valve seat 260 according to various embodiments of the invention is

illustrated in FIG. 7 . As illustrated, the valve seat 260 may include a top disc portion having

a seal edge 265 about a periphery of the disc. The seal edge 265 may abut against and seal

with an interior wall of the dispenser head 220 as illustrated. An inlet tube 262 and an outlet

tube 264 may extend off of a portion the disc, providing flow paths for a product in the

dispenser 200. The inlet tube 262 may include an inlet valve seat portion at the point that the

inlet tube 262 meets the disc and the outlet tube 264 may include a outlet valve seat portion at

the point where the outlet tube 264 interfaces with the disc. A valve retention portion 267



may be integrated with the valve seat 260 to retain one or more valves 270 on the valve seat

260.

[005 1] As illustrated in FIG. 7, the valve seat 260 may mate with or connect to the

base 250. An outer rim of the disc may sit or rest on a portion of the base 250 and the seal

edge 265 may extend up and away from the portion of the outer rim of the disc contacting the

base 250. An inlet tube 262 and an outlet tube 264 may extend from the disc of the valve seat

260 towards the base 250 to connect with or join with the base 250. In some embodiments of

the invention, the inlet path 252 of the base 250 may be at least partially defined by an inlet

path tube 253 or may mate with the inlet path tube 253 such that product may flow from the

inlet path 252 into the inlet path tube 253. The inlet tube 262 of the valve seat 260 may fit

within the inlet path tube 253 of the base 250 and seal therewith to allow product to flow

through the inlet path tube 252 and into the inlet tube 262 as illustrated in FIG. 7 . Similarly,

a portion of the outlet path 254 of the base 250 may be defined by an outlet path tube 255 or

may mate therewith. The outlet tube 264 of the valve seat 260 may fit within the outlet path

tube 255 and seal therewith, forming a flow channel for product from the dosing chamber 290

into the outlet path 254 of the base 250. While the inlet tube 262 and outlet tube 264 of the

seal valve 260 are illustrated in FIG. 7 as being inside of the inlet path tube 253 and outlet

path tube 255 of the base 250, it is understood that the connections could be reversed or

configured as desired to create the required seals and sealing surfaces to allow the dispenser

200 to operate appropriately.

[0052] A valve 270 including an inlet valve 272 and an outlet valve 274 may be

seated in, attached to, mated with, or fixed to the valve seat 260. As illustrated in FIGs. 6 and

7, the inlet valve 272 and outlet valve 274 may be part of a singular valve unit. In other

embodiments of the invention, an inlet valve 272 and an outlet valve 274 may be separate

components attached to or otherwise seated against the valve seat 260. The inlet valve 272

may seat against a valve seat at the intersection of the inlet tube 262 with the top disc portion

of the valve seat 260 such that the inlet valve 272 acts as a valve to restrict flow of a product

out of the inlet tube 262. The outlet valve 274 may seat against a valve seat at the

intersection of the outlet tube 264 with the valve seat 260 disc.

[0053] As illustrated in FIG. 7, the valve 270 may include an inlet valve 272 seated in

the inlet valve seat portion at the intersection of the inlet tube 262 with the valve seat 260 disc

portion and an outlet valve 274 seated in the outlet valve seat portion at the intersection of the

outlet tube 264 with the valve seat 260 disc portion. The inlet valve 272 may disengage from

the inlet valve seat to allow product to flow through the inlet path tube 252, the inlet tube



262, and into a dosing chamber 290 formed by the intersection of the dispenser head 220 with

a seal edge 265 of the valve seat 260. Upon retaining or loading a dose of product into the

dosing chamber 290, the inlet valve 272 may again seat on the inlet valve seat. Application

of a force to the dispenser head 220 - by pushing on a portion of the dispenser head 220 or

using a lever 222 associated with the dispenser head 220 - may open the outlet valve 274 or

unseat the outlet valve 274 from the outlet valve seat such that product may flow out of the

dosing chamber 290 and into the outlet tube 264.

[0054] A dispenser head 220 may be mounted to or assembled with a base 250 and

valve seat 260 as illustrated in FIG. 7 . A lever 222 integrated with the dispenser head 220 or

attached thereto may extend outward from the dispenser 200 as illustrated. In some

embodiments of the invention, the lever 222 may extend at a right angle to the dispenser head

220 and in other embodiments it may be configured at an angle to provide an ergonomic

position for a user to utilize the dispenser 200 with one hand.

[0055] According to various embodiments of the invention, a dispenser head 220 may

be of any desired shape. As illustrated, a dispenser head 220 may include a tubular shape

having a first, closed end and a second, opposite, open end. The open end of the dispenser

head 220 may fit over portions of an assembled base 250 and valve seat 260. A seal edge 265

about a periphery of the valve seat 260 may contact and seal against an interior surface of the

dispenser head 220. A space or volume between the closed end of the dispenser head 220

and the valve seat 260 may define a dosing chamber 290 into which product may flow. A

dosing chamber 290 may have a varying volume depending upon the movement of the

dispenser head 220. When the dispenser head 220 is closest to the container 900 as

illustrated in FIG. 7, the dosing chamber 290 may have a first volume. As the dispenser head

220 is moved away from the container 900, the volume of the dosing chamber 290 increases.

When the dispenser head 220 is moved away from the container 900 a second volume may

exist in the dosing chamber 290 which second volume is greater than the first volume. As

illustrated in FIG. 7, a dispenser head 220 in a non-actuated state may rest on a portion of the

base 250 such that the base 250 prevents further movement of the dispenser head 220 towards

the bottom of the container 900. In some embodiments, a dispenser head 220 may also

include one or more features to help retain the dispenser head 220 within the base 250 when

assembled. For example, a snap bead may prevent movement of the dispenser head 220

vertically away from the bottom of the container 900 past a pre-determined position.

[0056] According to certain embodiments of the invention, a lock cylinder 280 may

be assembled over a dispenser head 220 to retain or help retain the dispenser head 220 in a



proper position within the dispenser 200. As illustrated in FIGs. 6 and 7, a dispenser head

220 may be assembled to the base 250 and a lock cylinder 280 assembled over the dispenser

head 220 to retain the dispenser head 220 on the dispenser 200. A lock cylinder 280

according to certain embodiments of the invention may include locking features configured to

mate with the base 250 or locking features on the base 250 such that the locking cylinder 280

may be locked to or snap fit to the base 250, retaining the valve seat 260 and dispenser head

220 on the base 250.

[0057] A shroud 210 may be fitted over the lock cylinder 280 for aesthetic purposes,

to hold the lock cylinder 280 in place, or for other purposes. The shroud 210 may also assist

retaining the dispenser head 220 on the dispenser 200 in some embodiments of the invention.

A shroud 210 according to various embodiments of the invention may include a tubular-like

structure or shape having two open ends. A first end may fit over the lock cylinder 280 and a

second end may provide an opening in the top of the dispenser 200 in which a portion of the

dispenser head 220 is visible and through which the dispenser head 220 may move during

actuation of the dispenser 200. In other embodiments of the invention, the shroud 2 10 may

include one or more stop limits for the lever 222 such that the one or more stop limits may

limit the upward mobility of the lever 22 and in turn the dispenser head 220. By limiting the

movement of the dispenser head 220 with a stop limit, the volume in the dosing chamber 290

may be limited such that only a desired dose is pulled into or pumped into the dosing

chamber 220.

[0058] In other embodiments of the invention, a lock cylinder 280 may include one or

more stop limits. The one or more stop limits may restrict the movement of a lever 222 and

thus the dispenser head 220 such that the stop limit dictates the amount of product drawn into

or pumped into the dosing chamber 290 during use of the dispenser 200.

[0059] In still other embodiments of the invention, both a shroud 210 and a lock

cylinder 280 may include features that define one or more stop limits capable of restricting

movement of a lever 222. In still further embodiments, a shroud 2 10, lock cylinder 280, or

both may include features that limit the movement of the dispenser head 220 and in turn a

lever 222 associated therewith. For example, a dispenser head 220 may include one or more

projections that may contact one or more stop limits or projections incorporated into the

shroud 210, lock cylinder 280, or both. Such interaction may stop the movement of the

dispenser head 220 and thus the continued filling of the dosing chamber 290.

[0060] A dispenser 200 according to various embodiments of the invention may also

include a spout 230. A spout 230 may fit over, connect to, or contact a portion of the base



250 and shroud 2 10 as illustrated in FIG. 7 . According to certain embodiments of the

invention, a spout 230 may provide a surface configured and shaped to allow dispensing of a

product into the mouth of a user or person the user is interacting with. For instance, as

illustrated in FIGs. 6 and 7, a spout 230 may be shaped to allow a user or subject to put their

lips about the spout 230 so that a product could be delivered from the dispenser 200 to the

user or subject.

[0061] According to some embodiments of the invention, a spout 230 may be

detached from the dispenser 230 for cleaning or sanitizing. In addition, different sized spouts

230 may be used to account for different sized mouths of users or subjects. For example, in

some embodiments a dispenser 200 may be sold with multiple spouts 230 having different

sizes. A spout 230 may be selected and snap-fit or otherwise connected to the dispenser 200

about an orifice 259 associated with the base 250. A user may obtain a dose of product by

moving lever 222 to fill the dosing chamber 290 with a desired dose of product. The spout

230 may then be put in the mouth of the user or a subject that the user is assisting and the

dispenser head 220 or lever 222 pressed to deliver a product through the outlet path 254, the

orifice 259, and into a user's or subject's mouth or other dispensing vessel. Following use,

the spout 230 could be removed and washed before the next use. In other embodiments of

the invention, a spout 230 may be disposable, such that it is removed and discarded after one

use. In still other embodiments, the spout 230 may be washed while attached to the dispenser

200, for example by running the spout 230 under hot water.

[0062] In some embodiments of the invention, an orifice 259 may be fitted with a

spout valve 257. A spout valve 257 may provide an additional valve at the end of the outlet

path 254 capable of shutting off the flow of a product through the outlet path 254. Thus, as

product is dispensed through the spout valve 257, the flow will stop and the spout valve 257

will shut once a desired dose has been pushed through the dispenser 200 or when pressure on

the discharge head 220 ceases. A spout valve 257 may include any type of valve as desired.

In some embodiments of the invention, a duck-bill-type valve may be used as a spout valve

257.

[0063] In addition to assisting with the stoppage of flow of a product, a spout valve

257 may provide peace-of-mind or more sanitary cleaning of the spout 230 and the dispenser

200. For instance, a dispenser 200 fitted with a spout valve 257 may include a spout 230 that

remains fixed to the dispenser 200 and a user may wash the spout 230 under warm water

without worry of contamination or backflow of water into the dispenser 200 because the



spout valve 230 may prevent such backflow or contamination of residual product in the outlet

path 254.

[0064] A dispenser 200 according to various embodiments of the invention may be

assembled with the parts illustrated in FIG. 6 . In some embodiments, a valve seat 260 may

be seated on a base 250. A valve 270 may be fitted or secured to the valve seat 260. A

dispenser head 220 may be fitted over the valve seat 260 and onto the base 250 with a lock

cylinder 280 assembled over the dispenser head 220. The lock cylinder 280 may secure the

dispenser head 220 to the base 250 such that the dispenser head 220 may move relative to the

base 250 and lock cylinder 280. A shroud 2 10 may be fitted over the lock cylinder 280. An

optional spout valve 257 may be inserted into the orifice 259 of the base 250. A spout 230

may be fit over a portion of the base 250, with an opening in the spout 230 about the orifice

259 of the base 250.

[0065] The assembled dispenser 200 may be attached to a container 900 as illustrated

in FIG. 7, forming a dispensing system 950. In most instances, the container 900 may

already have a piston 9 10 installed therein and the container 900 may be filled with a product.

In other instances, the container may not include a piston 9 10 but the base 250 may be

connected to a dip tube capable of transferring a product from the inside of the container 900

into the dispenser 200. In some embodiments of the invention, the dispenser 200 and

container 900 with piston 9 10 may be shipped as a complete unit such that a pharmacist may

mix a formulary product, add it to the container 900 and assemble the dispenser 200 for use

by a customer.

[0066] A dispensing system 950 according to other embodiments of the invention is

illustrated in FIGs. 8 through 22. Various components of a dispensing system 950 according

to certain embodiments of the invention are illustrated in FIG. 8 . For example, a dispensing

system 950 may include a container 900 and piston 9 10 combination attached to a dispenser

300 having a base 350, a cap 310, a seal 360, a dispenser head 320, a valve 370, a valve

sleeve 392, and a spout 330.

[0067] While a dispensing system 950 may include a container 900 and piston 9 10 for

airless applications and formulations as illustrated in FIG. 8, other embodiments of the

invention may include a container 900 that may be fitted to a dispenser 300 having a dip tube

included therewith. A dispenser 300 having a dip tube may be used with formulations that

are not sensitive to contamination by air or the atmosphere. A dispenser 300 may be

connected to a container 900 by one or more connection points. For example, as illustrated in

FIG. 8, a container 900 may include one or more container projections 951 that may mate



with one or more base projections 35 1 to form a connection between the base 350 and the

container 900. In some embodiments of the invention, the container projections 951 and base

projections 351 may include threads to allow the base 350 to be screwed onto the container

900. In other embodiments, the container projections 951 and base projections 35 1 may be

snap-fit type projections that allow the base 350 to be snap-fit to the container 900. In still

other embodiments of the invention, the base projections 351 and container projections 95 1

may include a bayonet-type closure system allowing the base 350 to be fixed to the container

900 in either a removable or non-removable configuration. Depending on the application, the

base 350 and container 900 may be configured to be separable or inseparable upon initial

joinder of the two parts.

[0068] In still other embodiments of the invention, a base 350 may be connected to a

pouch 510 or bag filled with product as illustrated in FIG. 2 1. The pouch 510 or bag may be

inserted into a container 900 and the base 350 secured on the container 900 such that the

pouch 510 or bag is contained within the container 900.

[0069] Components of a dispenser 300 according to various embodiments of the

invention are illustrated in an unassembled state in FIG. 8 . As illustrated, a dispenser 300

may include a base 350, a cap 310, a seal 360, a dispenser head 320, a valve 370, a valve

sleeve 392, and a spout 330. In some embodiments of the invention, a dispenser 300 may be

assembled, shipped, or otherwise transported to a different location before being assembled

or connected to a container 900.

[0070] A cross-sectional view of a dispenser 300 according to various embodiments

of the invention is illustrated in FIG. 9 . As illustrated, a base 350 may include a base

platform 352 having one or more base skirts 353 projecting off of and away from the base

platform 352. One or more base projections 351 may be positioned on an interior or exterior

of a base skirt 353. As illustrated in FIG. 9, a base projection 351 may extend away from an

outer surface of a base skirt 353 and may be configured to mate with one or more container

projections 951 or slots, whereby such interaction between the base projection 351 and

container projection 951 may retain the base 350 on a container 900. In other embodiments,

a base skirt 353 may interact with a container 900 to retain the base 350 on the container 900.

[007 1] A base 350 may also include a base support wall 354 extending away from the

base wall 352 in a direction opposite the base skirt 353. As illustrated in FIG. 9, a base

support wall 354 may include a substantially cylindrical tube or tube portion extending

upward from the base wall 352. A top of the base support wall 354 may define an opening

into the cylindrical tube or tube portion of the base 350. A base seal seat 356 may be



positioned within an interior of the base support wall 354 tube or tube portion as illustrated.

A base seal seat 356 may include a tubular member extending towards the opening at the top

of the base support wall 354. The base seal seat 356 may include projections, tapered

portions, or other features capable of interacting with or connecting to a seal 360 according to

various embodiments of the invention.

[0072] A base 350 may also include a valve sleeve seat 357 configured to accept and

retain a valve sleeve 392. As illustrated in FIG. 9, a valve sleeve seat 357 may include a

tubular opening within the base 350 configured to retain a valve sleeve 392. As illustrated, a

valve sleeve seat 357 may be angled such that a valve sleeve 392 fitted in the valve sleeve

seat 357 may project at a desired angle away from the base 350. While the valve sleeve seat

357 illustrated in FIG. 9 is tubular in shape, it is understood that other shapes or configuration

may also be used with various embodiments of the present invention. For example, a valve

sleeve 392 may include a square or rectangular portion to be fitted with or connected to a

base valve sleeve seat 357.

[0073] An inlet 355 in the base 350 may include an opening positioned at an end of

the valve sleeve seat 357 as illustrated in FIG. 9 . Thus, in some embodiments of the

invention, a base 350 may define a valve sleeve seat 357 having an opening at one end to

accept assembly of a valve sleeve 392 and an inlet 355 at the opposite end of the valve sleeve

seat 357. Product may flow from an interior of a container 900 attached to a dispenser 300

through the inlet 355 and into the dispenser 300. According to some embodiments of the

invention, an inlet 355 may also be configured to retain a dip tube such that product from

within a container 900 may be drawn through the dip tube and in turn through the inlet 355

into the dispenser 300. In still other embodiments of the invention, the inlet 355 may be

adjacent to or part of a connection configured to be sealed to a bag or pouch. Product from

within the bag or pouch may flow through the inlet 355 and into the dispenser 300.

[0074] According to certain embodiments of the invention, a seal 360 may include a

seal body 361 having one or more seal edges 365 projecting therefrom. As illustrated in

FIGs. 8 and 9, a seal body 361 may include a top surface 369 having one or more seal skirts

363 projecting away from the top surface. One or more seal edges 365 may project outward

or away from an outer surface of the an outermost seal skirt 363. A portion of the one or

more seal edges 365 may rest on ends of, or portions of, the base support wall 354. A portion

of the seal skirts 363 may extend into an interior area bounded by the base support wall 354

and may interact with the base support wall 354. For example, in certain embodiments of the

invention, a portion of a seal skirt 363 may fit against an interior portion of the base support



wall 354 such that an interference between the seal skirt 363 and the base support wall 354

retains the seal 360 in a position mounted to the base support wall 364.

[0075] According to certain embodiments of the invention, a seal 360 may include

one or more flow passages through the seal 360. As illustrated in FIG. 9, a seal 360 may

include a single flow passage 362 extending through the seal 360. A flow passage 362 may

include a tubular structure having a first opening adjacent the top surface 369 and a second

opening at the opposite end of the flow passage 362. The tubular structure may depend from

the top surface 369 downward into an interior space defined by the base support wall 354.

An end portion of the flow passage 362 adjacent the second opening may be fitted into or

around a portion of the base seal seat 356. As illustrated in FIG. 9, the flow passage 362 may

fit into the base seal seat 356 and may be secured there. In some embodiments, the base seal

seat 356 may be configured with one or more features to retain an end of the flow passage

362 in the base seal seat 356 once inserted therein or an outer surface of the flow passage 362

may be configured with one or more features to retain the end of the flow passage 362 in the

base seal seat 356.

[0076] A flow passage 362 according to various embodiments of the invention may

act as both an inlet and outlet passageway for fluid or product passing through the inlet 355

from a container 900. For example, as illustrated in FIG. 9, fluid flowing in the inlet 355 may

flow through the flow passage 362, into a dosing chamber 390 and out of a dosing chamber

390 into an interior portion of the valve sleeve 392.

[0077] A dispenser 300 according to various embodiments of the invention may also

include a dispenser head 320. A dispenser head 320 may include a hollow structure having a

single open end that may fit over or around a base support wall 354. A top, closed end of the

dispenser opposite the open end may define portion of a dosing chamber 390 defined by the

dispenser head 320 and seal 360. As illustrated in FIG. 9, a dispenser head 320 may fit over

over and around a base support wall 354. One or more seal edges 365 of a seal 360 fixed to

the base support wall 354 may abut against an interior wall or surface of the dispenser head

320 in a fluid-tight manner. A region between the top surface 369 of the seal and the interior

surface of the closed end of the dispenser head 320 may define a dosing chamber 390.

[0078] According to various embodiments of the invention, movement of the

dispenser head 320 may increase or decrease the size of the dosing chamber 390. For

example, when a closed end of a dispenser head 320 is moved vertically away from a seal

360, the dosing chamber 390 expands. When a closed end of a dispenser head 320 is moved

towards a seal 360, the dosing chamber 390 shrinks or decreases in size. Product may be



drawn into the dosing chamber 390 by moving the dispenser head 320 vertically away from

the seal 360 and pushed out of the dosing chamber 390 by pushing the closed end of the

dispenser head 320 towards the seal 360.

[0079] A lever 322 may extend off of a dispenser head 320 as illustrated in FIG. 8 . A

lever 322 may be used to move a dispenser head 320 up-and-down or in a rotational manner.

For example, in some embodiments of the invention, a dispenser head 320 may be rotated

about an axis through the center of the dispenser head 320 to select a desired dose to be

obtained using the dispenser 300. A lever 322 extending off of the dispenser head 320 may

be used to initiate such movement. In addition, a lever 322 may be used to move the

dispenser head 320 vertically away from a container 900 or downward, towards a container

900 during use of the dispenser 300.

[0080] According to certain embodiments of the invention, a dispenser head 320 may

include a sleeve opening 321 in a portion thereof as illustrated in FIG. 8 . The sleeve opening

321 may be configured to allow the dispenser head 320 to rotate about a central axis without

interference from a valve sleeve 392 being used with the dispenser 300.

[008 1] Dispenser heads 320 according to various embodiments of the invention may

be made of any desired material. However, in some embodiments, it may be beneficial for

the dispenser head 320 to be made of a clear, transparent, or semi-transparent material such

that a dose of product contained in the dosing chamber 390 defined by the dispenser head 320

may be visible through the dispenser head 320. For example, many users wish to visually

confirm the size or look of a dose of medicine. Utilizing a dispensing device 950 having a

dispenser head 320 made of a transparent material according to various embodiments of the

invention, a user may confirm the presence of a dose of medicine in the dosing chamber 390

before administering the dose of medicine.

[0082] A dispenser 300 according to various embodiments of the invention may

include a valve sleeve 392 fitted into a base valve sleeve seat 357. A valve sleeve 392 may

be configured to retain one or more valves therein to control dispensing of a fluid or product

from the dispenser 300. As illustrated in FIG. 9, a valve sleeve 392 may include an opening

on a first end thereof and an opening on a second end thereof. The opening on the first end

may be adjacent one or more connection portions configured to mate with or fit into a base

valve sleeve seat 357. As illustrated, in some embodiments a secondary flange extending off

of a first end of the valve sleeve 392 may be configured to snap-fit, interference fit,

compression fit, or otherwise connect to the base 350 at the base valve sleeve seat 357. Other



connection systems may be developed or used with various embodiments of the invention to

secure a valve sleeve 392 with a base 300.

[0083] According to various embodiments of the invention, a valve sleeve 392 may

include a valve seat at a second end of the valve sleeve 392 adjacent the second opening. In

some embodiments of the invention, the valve sleeve 392 may include a tapered interior

surface as illustrated in FIG. 9 against which a valve 370 may rest or seat to seal-off and

close the second opening in the valve sleeve 392. While such feature is illustrated in FIG. 9,

other embodiments of the invention may include a differently configured valve seat. In still

other embodiments of the invention, there may be no valve seat and instead a valve may be

attached to the end of the valve sleeve 392. For example, a duck-bill type valve may be fitted

to the end of a valve sleeve 392 adjacent the second opening to limit flow of product out of

the interior portion or chamber of the valve sleeve 392.

[0084] The interior chamber formed within the valve sleeve 392 may be configured as

desired. During operation of a dispenser 300, product or fluid may reside within a portion of

the interior chamber formed within the valve sleeve 392.

[0085] One or more valves 370 may be seated within the interior chamber - or a

portion thereof - of the valve sleeve 392. In some embodiments of the invention, a valve may

be seated at the second end of the valve sleeve 392 to prevent leakage or dispensing of a

product from the interior chamber of the valve sleeve 392 until the valve 370 is moved or

unseated. For example, a valve 370 according to various embodiments of the invention is

illustrated in FIGs. 8 and 9 . As illustrated, a valve 370 may include an inlet valve 372 and an

outlet valve 374. The inlet valve 372 may be seated about the inlet 355 or in a valve seat

adjacent to the inlet 355. The outlet valve 374 may be seated in the second end of the valve

sleeve 392 and may prevent fluid or product from leaving the interior of the valve sleeve 392

until the outlet valve 374 is unseated.

[0086] According to various embodiments of the invention, a valve 370 may include

a singular valve unit having an outlet valve 374 on one end thereof and an inlet valve 372 on

the opposite end. As illustrated in FIGs. 8 and 9, the outlet valve 374 may include a head that

seats in a valve seat and the inlet valve may include a bellow or disc capable of flexing or

moving. According to certain embodiments of the invention, a valve stem 373 may be

connected to the outlet valve 374 and inlet valve 372 and in some embodiments the outlet

valve 374 is at one end of the valve stem 373 and the inlet valve 372 is located at the other

end of the valve stem 373.



[0087] An inlet valve 372 may include a bellow or domed portion having an inlet

valve rim 379 about an outer edge thereof. In some embodiments, the inlet valve 372 may

include a concave dome made of a flexible material. An inlet valve rim 379 may seat against

a portion of the base 350 and form a seal therewith. The inlet valve 372 may move or flex in

such a manner as to unseat or break contact between the inlet valve rim 379 and the base 350.

[0088] According to certain embodiments of the invention, a valve 370 as illustrated

in FIGs. 8 and 9 may function through movement of the inlet valve 372 relative to the valve

stem 373 and movement of the valve stem 373 and outlet valve 374 relative to the inlet valve

372. In a non-actuated state, the inlet valve 372 may rest against or sit against a portion of

the base 350 about the inlet 355. Fluid entering or passing through the inlet 355 applies a

force to the surface of the inlet valve 372. Upon sufficient application of force, the inlet

valve 372 separates from contact with the base 350, allowing product to pass into an interior

portion of the valve sleeve 392, up through the flow passage 362 in the seal 360, and into the

dosing chamber 390. When fluid is passing out of the dosing chamber 390 and back into an

interior portion of the valve sleeve 392, such fluid applies a force to the back-side of the inlet

valve 372, causing it to flex and move the valve stem 373 which in turn unseats the outlet

valve 374, allowing product to be dispensed from the dispensing device 950.

[0089] A dispenser 300 may also include a spout 330 positioned over the valve sleeve

392 or a portion thereof. According to various embodiments of the invention, a spout 330

may be fixed to the dispenser 300. In other embodiments, a spout 330 may be attached to the

dispenser 300 in a removable manner such that spout 330 may be removed from the dispenser

300 for cleaning or other purposes.

[0090] As illustrated in FIGs. 8 and 9, a spout 330 may be shaped to fit a user's

mouth. The shape and size of the spout 330 may be configured to allow a user to more easily

receive a product from a dispenser 300. For example, if a child is to receive a dose of

product from the dispenser 300, the spout 330 may be of a smaller size than a spout 330

shaped to fit the mouth of an adult. According to certain embodiments of the invention, a

spout 330 may provide a surface configured and shaped to allow dispensing of a product into

the mouth of a user or person the user is interacting with. For instance, a spout 330 may be

shaped to allow a user or subject to put their lips about the spout 330 so that a product could

be delivered from the dispenser 300 to the user or subject.

[0091] A cap 310 may be fit on or to the base 350, enclosing portions of the dispenser

head 320, seal 360, and base 350. In addition, a cap 310 may include one or more lever paths

312. A lever path 312 according to various embodiments of the invention may include a path



through which a lever 322 associated with dispenser head 320 may move during operation of

the dispenser 300. In some embodiments, more than one lever path 312 may be included in a

cap 310 such that each level path 312 may have a different length, allowing a lever 322 to

move along the lever path 312 for the given distance. According to certain embodiments of

the invention, the length of the lever path 312 may prevent the dispenser head 320 from

further movement, thereby regulating the dose or amount of product drawn into the dosing

chamber 390. For example, if two lever paths 312 exist, a first lever path 312 may allow

sufficient movement of the dispenser head 320 to load 10 mL of product into the dosing

chamber 390 while a second lever path 312 may allow sufficient movement of the dispenser

head 320 to load 20 mL of product into the dosing chamber 390. The lever path 312 lengths

may be designed to allow for a desired dosing based on the size or volume of the dosing

chamber 390 of the dispenser 300.

[0092] According to some embodiments of the invention, a dispenser head 320 may

also include one or more projections or features extending off of an outer surface thereof and

a cap 310 having one or more projections or features extending off of an interior surface

thereof. The features on the dispenser head 320 may interact with the features on the cap 310

to limit vertical or up-and-down movement of the dispenser head 320 relative to the cap 310 .

By limiting the movement of the dispenser head 320, the volume of the dosing chamber 390

may be limited. In some embodiments of the invention, the features on the dispenser head

320 and cap 310 may correspond with movement of the lever 322 or the lever paths 312 and

may provide additional stopping positions or reinforced stopping positions such that a user

will not be capable of over-dosing or changing the desired dose for a given lever 322 position

relative to the lever paths 312.

[0093] According to various embodiments of the invention, a dispenser 300 may be

assembled from a base 350, a seal 360, a dispenser head 320, a valve 370, a valve sleeve 392,

and a spout 330. In some embodiments, a valve 370 and valve sleeve 392 may be fitted to a

base 350 with the valve 370 on an interior of the valve sleeve 392. A seal 360 may be seated

on the base 350 and a dispenser head 320 assembled over the seal 360 and about a base

support wall 354. A cap 310 may be assembled over the dispenser head 320 and snap-fit or

otherwise connected to the base 350. A spout 330 may be fit over the valve sleeve 392 and

attached to the base 350. In some embodiments, a spout 330 may not be assembled with the

dispenser 300 but shipped or provided separately. For example, in some embodiments of the

invention, an assembled dispenser 300 may be provided with one or more detachable spouts

330 that can be assembled to and removed from the dispenser 300 for washing, sanitizing, or



changing for a particular user. The dispenser 300 may be assembled to a container 900 or a

container 900 containing a product.

[0094] A dispensing system 950 according to various embodiments of the invention is

illustrated in FIGs. 10 through 16. While particular configurations and aesthetics of a

dispensing system 950 are shown, it is understood that alternate aesthetics and configurations

could be designed utilizing a dispenser 300 according to various embodiments of the

invention.

[0095] A rear-view of a dispensing system 950 in a non-dispensing mode or position

is illustrated in FIG. 10 . As illustrated, a dispensing system 950 according to certain

embodiments of the invention includes a dispenser 300 attached to a container 900. The

dispenser 300 includes a dispenser head 320 in a down, or nonactuated position. A lever 322

attached to the dispenser head 320 is adjacent the container 900 and is aligned with the first

of two lever paths 312, the first lever path 312 being shorter than the second lever path 312.

[0096] FIG. 11 illustrates a rear-view of the dispensing system 950 illustrated in FIG.

10 in a primed state, or in a state in which product has been drawn into a dosing chamber 390

defined in an interior portion of the dispenser head 320. As illustrated, the lever 322 attached

to the dispenser head 320 has been raised or moved along the first lever path 312 to the end

thereof. Further movement of the dispenser head 320 in a vertical position is prevented by

interaction of the lever 322 with the top, stop portion of the lever path 312.

[0097] Similarly, FIG. 12 illustrates a rear-view of the dispensing system 950

illustrated in FIG. 10 in a primed state, or in a state in which product has been drawn into the

dosing chamber 390. Unlike the dispensing system 950 illustrated in FIG. 11, the dispenser

300 illustrated in FIG. 12 includes the lever 322 positioned in a top portion of the second

lever path 312, resulting in a larger dosing chamber 390. As illustrated, the lever 322

illustrated in FIG. 10 may be moved or rotated from a position adjacent the first lever path

312 to a position adjacent the second lever path 312 and then moved vertically along the

second lever path 312 to a stop position at the top portion of the second lever path 312.

[0098] As illustrated in FIGs. 10 through 12, a dispensing system 950 according to

various embodiments of the invention may be used to load different doses of a product into a

dosing chamber 390 of a dispenser 300 based on the selection of a lever path 312 and

movement of a lever 322 along the lever path 312. As illustrated, a shorter lever path 312

restricts a dose loaded into the dosing chamber 390 to a smaller dose than that allowed by the

longer lever path 312. In this manner, a user may select a desired dose and load the dosing

chamber 390 with the selected dosage amount.



[0099] The dispensing system 950 illustrated in FIG. 12 is also illustrated in FIGs. 13

through 16. As illustrated in FIG. 13, when a dispenser 300 is loaded with a dose of product,

the dispenser head 320 extends above the top edge of the cap 310 and the lever 322 is at the

top end of a lever path 312. To dispense the dose of product in the dosing chamber 390, a

user may press down on the top of the dispenser head 320 or on the lever 322. As the

dispenser head 320 is moved downward, product from within the dosing chamber 390 is

dispensed from the dispenser 300.

[0100] A front view of the dispensing system 950 is illustrated in FIG. 14 and atop

view is illustrated in FIG. 15. A cross-sectional view of the dispensing device 950 in the

charged or loaded position is illustrated in FIG. 16.

[0101] Operation of a dispensing system 950 according to various embodiments of

the invention is illustrated in FIGs. 17 through 20. A dispensing system 950 in an unloaded

state is illustrated in FIG. 17. The dispenser head 320 is in an initial position such that the

interior surface of a top portion of the dispenser head 320 is adjacent the seal 360. The

dosing chamber 390 has little to no volume and the valve 370 is seated with the outlet valve

374 sealed against the orifice end of the valve sleeve 392 and the inlet valve 372 seated

against the base 350. In this configuration, the dispensing device 950 is ready to be loaded

with a dose of product from container 900.

[0102] To load the dosing chamber 390 with a dose of product from container 900, a

user may move the dispenser head 320 vertically, away from the seal 360 or the container

900 as illustrated in FIG. 18 . For example, a user may push on a lever 322 which may ride or

be guided by a lever path 312. As an upward force is applied to the lever 322, the dispenser

head 320 moves upwards or vertically, increasing the volume within the dosing chamber 390.

As the volume in the dosing chamber 390 is increased, force is applied to the inlet valve 372,

lifting at least a portion of the edges of the inlet valve 372 off of base 350 and product is

drawn through inlet 355, past the inlet valve 372, and into the dosing chamber 390 as

represented by the arrow illustrating the product flow path in FIG. 18. As product is moved

into the dosing chamber 390, piston 910 moves upward into the displaced product space.

[0103] A fully loaded dosing chamber 390 is illustrated in FIG. 19. Once loaded, the

inlet valve 372 seats back against the base 350 and the dispenser head 320 is in a vertical

position ready for dispersing the product from the dosing chamber 390. In some

embodiments, where the dispenser head 320 is made of a clear, transparent, or otherwise see-

through material, a user may confirm that there is a dose of product in the dosing chamber

390 in such position.



[0104] In order to dispense a dose of product from the dosing chamber 390 illustrated

in FIG. 19, a user may apply a force to the dispenser head 320. A force may be applied to the

dispenser head 320 by applying a force to a lever 322 connected thereto or by applying a

force to a top surface of the dispenser head 320 as illustrated by the three force arrows in

FIG. 20. As the force is applied, the volume of the dosing chamber 290 is reduced, pushing

product from the dosing chamber 390 back through the flow passage 362 and into an interior

space of the valve sleeve 392. Pressure build-up within the valve sleeve 392 pushes on the

interior surface - or back-side surface - of the inlet valve 372, causing the inlet valve 372 to

deform towards the inlet 355. This deformation moves the valve stem 373 and in turn

unseats the outlet valve 374 from the end of the valve sleeve 392, creating an opening

through which product may escape or be dispensed. As illustrated in FIG. 20, product may

flow through the interior chamber of the valve sleeve 392 and out the end thereof along the

fluid flow path illustrated by the fluid flow arrow.

[0105] Upon dispensing the dose contained in the dosing chamber 390, the valve 370

resets with the inlet valve 372 seated against the base 350 and the outlet valve 374 seated

against the valve sleeve 392 and the dispenser head 320 is in a down or unloaded position as

illustrated in FIG. 17.

[0106] It is understood that in some embodiments of the invention it may be difficult

to dispense all of the product contained in a dosing chamber through the dispenser to a

targeted point such as a surface or a user because of the dead-space or space contained in the

spout or interior portion of a valve sleeve of a dispenser. While it may be true that the dose

contained in the dosing chamber may not be fully dispensed during actuation of the

dispenser, an equivalent amount of product contained in the dispenser is dispensed. Thus, the

amount shown in the dosing chamber is equivalent to - or is substantially equivalent to - the

amount of product that will be dispensed by the dispenser. For example, as illustrated in

FIGs. 17 through 20, an interior of the valve sleeve 392 of the dispenser 300 includes a

volume through which the product exiting the dosing chamber 390 must pass before being

dispensed. A single actuation is not sufficient to dispense the product in the dosing chamber

390 because at the end of the actuation, at least a portion of the product that has exited the

dosing chamber 390 remains resident in the interior of the valve sleeve 392. However, once

primed, the dispensing system 950 includes product in the valve sleeve 392 such that when

the dosing chamber 390 is emptied, the product leaving the dosing chamber 390 pushes

product already in the interior portion of the valve sleeve 392 out of the dispenser 300. In

this manner, after the dispenser 300 is primed, the dispenser 300 will dispense an amount of



product that is substantially similar to the amount of product contained in the dosing chamber

390.

[0107] Dispensing systems 950 according to other embodiments of the invention are

illustrated in FIGS. 2 1 and 22. As illustrated in FIG. 2 1, a dispenser 300 may be connected to

a container 900 and a pouch 510 or bag. The pouch 510 may be connected to the base 350 of

the dispenser 300 using any known connection system. For example, the base 350 may

include a canoe portion to which a pouch 510 may be sealed such that product passes from

the pouch 510, through the canoe, and into an inlet 355 . In other embodiments of the

invention, a base 350 may be configured to accept a dip tube 520 as illustrated in FIG. 22.

Use of a dip tube 520 may be desirable for non-airless systems.

[0108] While various embodiments of the invention are described herein, it is

understood that the particular embodiments defined by the appended claims are not to be

limited by particular details set forth in the description, as many apparent variations thereof

are contemplated. Rather, embodiments of the invention are limited only by the appended

claims, which include within their scope all equivalent devices or methods which operate

according to the principles of the embodiments of the invention described.



CLAIMS

What is claimed is:

1. A dispensing device, comprising:

a container comprising an opening and an internal volume;

a dispenser fixed about the opening of the container, the dispenser comprising:

a shroud; and

a dispenser head, wherein the dispenser head is movable in a direction away from the

container and in a direction towards the container;

a dosing chamber at least partially defined by an interior of the dispenser head, wherein the

dosing chamber has at least a first volume when the dispenser head is nearest the

container and a second volume when the dispenser head is moved in a vertical

direction away from the container, the second volume being greater than the first

volume.

2 . The dispensing device of claim 1, further comprising a product in the

container, wherein movement of the dispenser head in the direction away from the container

draws product into the dosing chamber.

3 . The dispensing device of claim 2, wherein movement of the dispenser head in

the direction towards the container pushes product in the dosing chamber out of the

dispenser.

4 . The dispensing device of claim 1, further comprising a lever connected to the

dispenser head.

5 . The dispensing device of claim 1, wherein the dispenser head is made of a

material selected from the group consisting essentially of a transparent material and semi-

transparent material.

6 . The dispensing device of claim 5, further comprising graduated markings on

the dispenser head.



7 . The dispensing device of claim 1, further comprising a dip tube connected to

the dispenser and extending into the internal volume of the container.

8 . The dispensing device of claim 1, further comprising a piston in the container.

9 . The dispensing device of claim 8, further comprising a window in at least a

portion of the container through which at least a portion of the piston is visible.

10 . The dispensing device of claim 9, further comprising graduated markings on

the container.

11. A dispenser, comprising:

a base, comprising:

an inlet;

a base seal seat in fluid communication with the inlet; and

a base valve sleeve seat;

a seal seated on the base, comprising:

a seal edge about an outer periphery portion of the seal; and

a flow passage in fluid communication with the inlet;

a dispenser head seated on the base and over the seal, wherein an interior wall of the

dispenser head is in communication with the seal edge and the dispenser head is

moveable;

a dosing chamber defined by an interior of the dispenser head and the seal, wherein the

dosing chamber is in fluid communication with the flow passage;

a valve sleeve mounted to the base, comprising:

an interior volume in fluid communication with the flow passage;

a first opening at a first end of the valve sleeve; and

a valve seat adjacent a second opening opposite the first opening;

a valve seated at least partially in the valve seat, the valve comprising:

an inlet valve seated against the base about the inlet;

an outlet valve seated in the valve seat; and

a cap mounted to the base.



12. The dispenser of claim 11, wherein the base further comprises:

a base platform;

a skirt projecting off of and away from the base platform;

at least one base projection on the skirt;

a base support wall extending away from the base platform in a direction opposite the skirt;

and

wherein the base seal seat is in an interior of the volume defined by the base support wall.

13 . The dispenser of claim 11, wherein the dispenser head further comprises a

lever.

14. The dispenser of claim 13, further comprising at least one lever path in the

cap, wherein the lever may move along the at least one lever path.

15 . The dispenser of claim 11, further comprising:

a lever connected to the dispenser head;

a first lever path in the cap;

a second lever path in the cap, wherein the second lever path is longer than the first lever

path; and

wherein the dispenser head is rotationally movable to align the lever with the first lever path,

the second lever path, or a stop and is longitudinally moveable along the first lever

path or the second lever path.

16 . The dispenser of claim 15, wherein movement of the lever along the entire

length of the first lever path changes the volume of the dosing chamber to a first volume and

movement of the lever along the entire length of the second lever path changes the volume of

the dosing chamber to a second volume which is greater than the first volume.

17 . The dispenser of claim 11, wherein the dispenser head may be moved away

from the base to increase the volume of the dosing chamber and towards the base to decrease

the size of the dosing chamber.



18 . The dispenser of claim 11, further comprising graduated markings on the

dispenser head.

19 . A dispensing device, comprising:

a container, comprising an opening and an internal volume;

a piston within the internal volume of the container;

a dispenser fixed to the opening, the dispenser comprising:

a base, comprising an inlet path and an outlet path;

a seal seated in the base, the seal comprising a top disc portion, an inlet tube in fluid

communication with the inlet path, and an outlet tube in fluid communication

with the outlet path;

a bi-valve seated in the seal, the bi-valve comprising an inlet valve seated in a valve

seat in the inlet tube and an outlet valve seated in a valve seat in the outlet

tube;

a dispenser head seated on the base and in contact with the seal, wherein the seal and

an interior portion of the dispenser head define a dosing chamber;

a lock cylinder seated on the base; and

a cap seated over the lock cylinder on the base;

wherein the dispenser head is movable between at least a first position having a dosing

chamber with a first volume to a second position having a dosing chamber with a

second volume, the second volume being greater than the first volume.
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