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(57) Abrége/Abstract:
A dispenser for dispensing metered amounts of a viscous liquid Includes a liguid reservoir and a pump chamber having an
opening (33) In communication with the reservoir. A dispensing orifice (32) Is defined In the pump chamber. A pump mechanism
Is configured with the pump chamber (30) and is movable from a rest position to a pressurizing position upon actuation thereof to
pressurize liguid within the pump chamber. A check valve mechanism (82) Is disposed In the opening. A sealing member (76) Is
disposed within the pump chamber to seal the dispensing orifice upon an initial movement of the pump mechanism to its
pressurizing position. The sealing member Is moveable within the pump chamber upon subseguent further movement of the
pump mechanism to its pressurizing position to unseal the dispensing orifice. Upon Initilal return movement of the purmnr
mechanism to Iits rest position, the sealing member remains unsealed relative to the dispensing orifice as a partial vacuum

drawn In the pump chamber and then moves to seal the dispensing orifice upon further subseguent movement of the purr
mechanism to its rest position.
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Wf) (57) Abstract: A dispenser for dispensing metered amounts of a viscous liquid includes a liquid reservoir and a pump chamber
having an opening (38) in communication with the reservoir. A dispensing orifice (32) is defined in the pump chamber. A pump
mechanism is configured with the pump chamber (30) and is movable from a rest position to a pressurizing position upon actuation
~ thereof to pressurize liquid within the pump chamber. A check valve mechanism (82) is disposed in the opening. A sealing member
(76) is disposed within the pump chamber to seal the dispensing orifice upon an initial movement of the pump mechanism to its
pressurizing position. The sealing member is moveable within the pump chamber upon subsequent further movement of the pump
mechanism to its pressurizing position to unseal the dispensing orifice. Upon initial return movement of the pump mechanism to
its rest position, the sealing member remains unsealed relative to the dispensing orifice as a partial vacuum is drawn in the pump
chamber and then moves to seal the dispensing orifice upon further subsequent movement of the pump mechanism to its rest position.
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TITLE OF THE INVENTION
DOSING PUMP FOR LIQUID DISPENSERS
FIELD OF THE INVENTION

The present invention relates generally to liquid dispensers, and

particularly to a dosing pump for a viscous liquid dispenser and a dispenser
Incorporating such a pump.

BACKGROUND OF THE INVENTION

Viscous liquid dispensers are well known in the art for dispensing any

manner of viscous liquid, for example lotions, soap, and the like. The
conventional dispensers utilize a wide variety of pumping mechanisms which
allow a user to depress or manipulate a pump actuator in order to dispense
liquid from the dispenser. Exemplary devices are shown, for example, in U.S.
Patent Numbers 5,810,203; 5,379,919; 5,184,760; and 4,174,056.

Conventional dispensers and pump mechanisms are configured generally
for vertical mode operation. [n other words, the dispenser stands generally
upright with the pumping device configured at the top of the unit. These
pump devices are generally vented around the stem of the pump and should a
user attempt to use the dispenser in a horizontal mode, the dispenser will, in
all likelihood, leak around the pump stem.

An additional problem noted with conventional pumps, particularly lotion
or soap dispenser pumps, is that there is a tendency for leakage of residual
liquid left in the pump head. Certain types of combination pumps, such as
peristaltic pumps common to liguid skin care product dispensers, incorporate a
spring and ball check valve system in the discharge area to prevent leaking.
Howeyer, this type of check valve system is relatively expensive and
complicated, and the components may be subject to corrosion and/or sticking
when used with certain chemical compositions. |

Diaphragm type valves are used in certain applications, for example
squeeze actuated bottles of hand lotion, in which the bottle is squeezed by a

user to provide the liquid pressure required to open the diaphragm valve.
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However, with these configurations, there is no discreet control over the

amount of liquid dispensed.
Thus, there is a need in the art for a dosing pump that can dispense a
metered amount of viscous liquid in a horizontal mode while preventing

leakage from around the pump mechanism without complicated check valve

devices.

SUMMARY OF THE INVENTION

Objects and advantages of the invention will be set forth in part in the

following description, or may be obvious from the description, or may be
learned through practice of the invention.

The present invention provides a unique dosing pump that is particularly
well suited for viscous liquid dispensers, for example, soap dispensers, lotion
dispensers, and the like. The pump may be oriented in a generally horizontal
configuration and thus allows greater flexibility as to the design and
configuration of a dispenser utilizing the pump.

The pump may be utilized with any manner or shape of dispenser. The
dispenser will generally comprise a housing member or members that define a
liguid reservoir. The pump includes a pump chamber that is in communication
with the liquid reservoir. In one embodiment, the pump chamber may be
defined internally of the dispenser housing. For example, the pump chamber
may comprise and integrally molded component of the housing. In an
alternative embodiment, the pump chamber may be configured on the outside
of the reservoir or housing with a channel or passage defining a liquid
communication path between the reservoir and the pump chamber. It should
be appreciated that any number of configurations may be utilized to define a
pump chamber that is in fluid communication with a liquid reservoir.

The pump chamber has a volume that generally defines the metered
dose of liquid to be dispensed. A dispensing orifice is defined in the pump
chamber. The orifice may be defined in any wall member of the chamber, or
in one particular embodiment according to the invention, the orifice is defined

in a bottommost wall of the pump chamber.
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A pump mechanism is configured with the pump chamber to pressurize

liquid within the pump chamber upon actuation of the pump mechanism. The
pump mechanism may be any member or configuration of components that
pressurizes the liquid contained within the chamber in order to expel or
dispense the liquid through the dispensing orifice. In one particular
embodiment according to the invention, the pump mechanism includes a pump
cylinder that is slidably disposed and retained in the pump chamber. The
pump cylinder is moveable from a rest position to a pressurizingn position. The
cylinder may be biased to the rest position with a spring or other biasing
element.

An actuator is configured with the pump cylinder and provides a device
for a user to move the pump cylinder to its pressurizing position in order to
dispense liquid out the dispensing orifice. The invention is not limited to any
particular type of device for actuating the pump. In one particular
embodiment, the actuator may comprise a panel member that is pivotally
mounted to the dispenser housing. The panel member rests against a front
end of a pump cylinder and thus moves the pump cylinder or shaft upon a user
depressing the panel member. In an alternate embodiment, the actuator may
comprise a plate, button or the like attached directly to the front end of the
pump cylinder. The actuator may be configured in any shape to contribute to
the aesthetically pleasing look of the dispenser.

A check valve mechanism is operably disposed in the opening between
the pump chamber and the liquid reservoir. Upon actuation of the pump, the
check valve mechanism moves to seal the pump chamber so that the liquid
within the chamber can be pressurized. Upon release of the pump actuator,
the check valve mechanism moves to unseal the pump chamber so that a
metered amount of viscous liquid is able to flow automatically from the
reservoir into the pump chamber for dispensing upon the next subsequent
actuation of the pump. The check valve mechanism may take on a number of
configurations, such as a ball check valve, a flap member, and the like. In one
particular embodiment, the check valve mechanism may comprise an

elongated shuttle type valve that is slidable within the opening between the
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pump chamber and reservoir. . The shuttle valve includes a sealing member,

such as an elastomeric cap, that seals the opening upon actuation of the pump
device. Upon release of the pump, the shuttle valve unseals, and liquid is free
to flow past the shuttle valve and into the pump chamber. In the embodiment
wherein the shuttle valve includes an elastomeric cap or similar type of sealing
member, movement of the pump cylinder back to its rest position causes a
slight vacuum to be drawn in the pump chamber before the elastomeric cap
unseats. This vacuum is beneficial in that any liquid remaining in the
dispensing orifice will be drawn back into the pump chamber.

A seaiing member is disposed within the pump chamber to seal the
dispensing orifice upon an initial movement of the pump cylinder towards the
pressurizing position. For example, in one embodiment the sealing member
may remain stationary relative to the pump cylinder and the pump chamber as
the pump cylinder is moved initially towards its pressurizing position. In an
alternate embodiment, the sealing member may have a longitudinal length so
as to move with the initial movement of the pump cylinder while maintaining a
seal of the dispensing orifice. As long as the dispensing orifice is sealed by
the sealing member and the pump cylinder is moved towards the pressurizing
position, liquid within the pump chamber is pressurized.

Upon further movement of the pump cylinder towards the pressurizing
position, the sealing member eventually moves and unseals the dispensing
orifice. At this point, liquid within the pump chamber will flow out of the
dispensing orifice. |

Upon initial return movement of the pump cylinder to its rest position,
the sealing member remains unsealed relative to said dispensing orifice. So
long as the check valve does not immediately unseat, at least a partial vacuum
is drawn in the pump chamber causing any liquid in the dispensing orifice to
be drawn back into the pump chamber. Upon further movement of the pump
cylinder towards its rest position, the sealing member moves to seal the
dispensing orifice and, after the check valve has unseated, liquid is drawn

from the reservoir past the check valve and into the pump chamber.
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This sealing member may be, for example, a multiple lip elastomeric seal

disposed circumferentially around the pump cylinder and sealingly engaged
against the interior wall of the pump chamber. The sealing member may be
moved to seal and unseal the dispensing orifice by engagement members
defined on the pump cylinder. For example, a first engagement member may
come into contact with and move the sealing member off of the dispensing
orifice as the pump cylinder is moved towards the pressurizing position. A -
second engagement member may come into contact with and move the
sealing member over the dispensing orifice as the pump cylinder is
subsequently returned to its rest position.

The pump cylinder may include an internal longitudinally extending
channel defined therein having an inlet and an outlet. Once the dispensing
orifice Is unsealed, pressurized liquid within the pump chamber may enter the
channel inlet and be dispensed out the channel outlet, the outlet being aligned
with the dispensing orifice. In this configuration, the longitudinal channel thus
defines a by-pass path for the liquid around the sealing member.

The present invention<also includes any manner of dispenser
incorporating the unique dosing pump as described herein.

The invention will be described in greater detail below through

embodiments illustrated in the figures.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partial prospective view of a viscous liquid dispenser
according to the invention;

Figure 2 is a cross sectional view of the pump apparatus taken along
the lines indicated in Fig. 1;

Figure 3 is a cross sectional operational view of the pump apparatus;

Figure 4 is a cross sectional operational view of the pump apparatus;

Figure 5 is a cross sectional operational view of the pump apparatus;
and

Figure © is a cross sectional operational view of the pump apparatus.
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DETAILED DESCRIPTION

Reference will now be made in detail to embodiments of the invention,

one or more examples of which are provided in the drawings. Each example is
provided by way of explanation of the invention and not meant as a limitation

5 of the invention. For example, features illustrated or described as part of one
embodiment may be utilized with another embodiment to yield still a further
embodiment. It is intended that the present invention include such
modifications and variations as come within the scope of the appended claims
and their equivalents.

10 The present invention relates to a unique dosing pump apparatus for use
with any manner of liquid dispenser. The pump apparatus is particularly well
suited for use with any manner of viscous liquid dispenser, for example soap
dispensers, lotion dispenser, and the like. The present invention also
encompasses a dispenser utilizing the unique pump apparatus. Such a

15 dispenser is not limited in any way in its point of use or style. For example, a
dispenser according to the invention may be used to dispense liquid soap in a
public washroom, or may be used to dispense shampoo or soap in residential
or commercial bath facilities. All such uses of the dispenser are within the
scope and spirit of the invention.

20 Figure 1 illustrates a viscous liquid dispenser 10 that is particularly
suited as a liquid soap dispenser. The dispenser 10 comprises a housing,
generally 14. The housing 14 may comprise any number of components. For
example, the housing 14 may iInclude a front housing member 16 that is
connected to a back housing member 12 that defines a back surface 18. The

25 dispenser 10 illustrated in Fig. 1 is configured to be removably attached to a
wall or other vertical surface. For this purpose, any suitable mounting device
or structure may be provided or formed on the back surface 18.

The dispenser 10 includes a liquid reservoir, generally 20. A dosing
pump apparatus, generally 22, is configured with the dispenser to dispense

30 metered doses of the viscus liquid contained within the reservoir 20 upon a
user depressing or manipulating a pump actuator 24. The pump actuator may

be any structural member that is configured with or connected to a-
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pressurizing member of the pump apparatus 22 to dispense the viscus liquid

from the dispenser 10. The pump apparatus will be described in greater detail
below. In the illustrated embodiments, the pump actuator is illustrated as a
panel member 26. The panel member 26 adds to the aesthetically pleasing
overall configuration of the dispenser 10 and may take on any shape. The
panel member 26 may be pivotally attached to the front housing member 16.
Although not illustrated, the actuator 24 may be attached directly to the front
of the pressurizing member of the pump apparatus. In this regard, the
actuator 24 may comprise any type of plate, button, cap, or like structure that
Is directly fixed to the pump apparatus.

An embodiment of the dosing pump apparatus 22 is illustrated in Figs.
2 - 6. The apparatus 22 includes a pump chamber 30 defined by any manner
of structural components. For example, the pump chamber 30 may be defined
by wall member or members 34 that are molded or otherwise formed on an
iInternal surface, i.e., a bottom surface, of the housing 14. In this
embodiment, the pump chamber 30 is thus disposed completely within the
housing 14. In alternate embodiments, the pump chamber 30 may be defined
by structural wall members that are attached to the outside surface of the
housing member 14 by any conventional means. In either case, the pump
chamber 30 is In liquid communication with the reservoir 20. For example,
the pump chamber 30 may include a back wall 36 having an opening 38
defined therethrough placing the pump chamber 30 in liquid communication
with the reservoir 20. In the illustrated embodiment, the back wall of the
pump chamber 30 is defined by an end cap member 40 having the opening 38
defined therethrough. This configuration may be used when it is necessary to
insert a pump cylinder (described in greater detail below) into the pump
chamber 30 prior to sealing the chamber.

The pump chamber 30 has an internal volume that essentially defines
the metered amount or dose of liquid to be dispensed therefrom. In this
regard, the pump chamber can be configured with any desired volume

depending on the intended use of the dispenser 10.
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A dispensing orifice 32 is provided in the pump chamber 30 and defines

the exit path for the viscous liquid from the pump chamber. The dispensing
orifice 32 may be defined in any structural member of the pump chamber 30.
For example, in the illustrated embodiment, the dispensing orifice 32 is defined
by a channel in the lower surface of the chamber 30.

As mentioned, the pump apparatus 22 includes a pressurizing

mechanism that is operably configured within the pump chamber 30 to

pressurize the viscous liquid contained within the pump chamber upon a user

~ actuating the apparatus. Various configurations of devices may be utilized in

this regard. For example, in the illustrated embodiment, the pressurizing
mechanism is a cylinder member 48 that is slidable longitudinally within the
pump chamber 30. The cylinder 48 extends through an opening 46 in a front
wall 44 of the pump chamber 30. The cylinder 48 has a front actuating end
52 engaged by the actuator 24. The cylinder may have various
configurations. For example, the cylinder 48 may have a first forward section
00, a middle section 56, and an end section 58. A seal ring 54 may be
disposed circumferentially around the first section 50 and form a liquid tight
seal with the chamber wall 34. The second section 56 has a reduced
diameter and defines a longitudinally extending space between the first section
50 and end section 58. The end section 58 includes a flange-like member 60
having passages defined therein so that liquid can flow past the flange
member 60 upon movement of the pump cylinder to its pressurizing position.
For example, the flange member 60 may comprise an open pattern, such as a
star or spoke shape. A cylindrical protrusion 62 may extend rearward from
the flange member 60.

The cylinder 48 may have a longitudinal channel 66 defined
therethrough, particularly along the second section 56. Channel 66 includes
an inlet 68 nearer to the third section 58, and an outlet 70 nearer to the first
section 50. |

A sealing member is also configured with the pump cylinder 48. In the
illustrated embodiment, the sealing member is a ring member 76 having

multiple lips 78 that slidably engage against the chamber wall 34. The ring
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member 76 is disposed around the second section 56 of the cylinder 48. The

ring is also slidable relative to the cylinder 48 along the section 56. The ring
/6 is made of an elastomeric material and is capable of maintaining a seal
against chamber wall 34 while also being able to slide or move longitudinally
within the pump chamber 30. The multiple lip configuration of the ring
member 76 aids in this regard.

A biasing element, such as a spring 64, is disposed within the pump
chamber 30 to bias the cylinder 48 to its rest position shown in Fig. 2. The
spring 64 is mounted at one end around the protrusion 62 of flange member
60 and at the other end around a protrusion 42 extending from the rear cap
member 40.

A check valve mechanism 82 is operably disposed within the opening
38 between the pump chamber 30 and the reservoir 20 to seal the opening

upon actuation of the pump mechanism. Various types of check valves may

be used in this regard. In the illustrated embodiment, the check valve
mechanism 82 is an elongated shuttle valve having a body member 84 slidable
within the opening 38 in the cap member 40. The body member 84 has a
plurality of spaced apart radially extending arms 85. Liquid from the reservoir
20 is free to flow past the arms 85 and into the pump chamber 30 so long as
the shuttle valve 84 is not sealed against the opening 38.

A significant feature of the invention is the “suck-back” capability of the
device wherein residual liquid in the dispensing orifice 32 is drawn back into
the pump chamber after actuation of the pump mechanism. To enhance this
capability, the shuttle valve may include an elastomeric cap 86 that sealingly
engages against the back wall 36 of the pump chamber 30 upon actuation of
the pump mechanism. The cap 86 may be formed of any suitable elastomeric
polymer, such as an elastomeric polyurethane or polyester material. The cap
has a particular shape, for example the mushroom shape having a
circumferential flange 87/ illustrated in the figures, so as to compress and
deform slightly as it is pressed against the wall 36, similar to a “plunger”
effect. The cap 86 thus-seals against the wall 36 to prevent the liquid

contained within the reservoir 20 from escaping through the opening 38 and
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back into the reservoir 20 upon movement of the cylinder 48 from its rest

position shown in Fig. 2 to its pressurizing position shown in Fig. 4. As
explained in greater detail below, the cap 86 remains sealed against the wall
36 briefly as the cylinder 48 moves from it pressurizing position back to its
rest position resulting in a vacuum being drawn in the purhp chamber 30. This
vacuum causes any residual liquid in the dispensing orifice to be “sucked”

back into the pump chamber 30.

Operation of the pump apparatus 24 will now be explained with the aid
of the sequential operational Figs. 2 through 6.

Fig. 2 illustrates the pump apparatus 24 in its rest position awaiting
actuation by a user. Liquid from reservoir 20 has entered into the pump
chamber 30 through the opening 38 in the back wall of the chamber. The
sealing member 76 is positioned so as to seal the dispensing orifice 32. Thus,
the liquid in chamber 30 is prevented from leaking out of the chamber.

Fig. 3 illustrates the initial position of the actuator panel 26 and cylinder

48 upon a user pressing the panel member 26 to dispense a metered dose of

liquid from the dispenser 10. The sealing member 76 remains stationary as
the cylinder moves towards the left and continues to seal the dispensing
orifice 32 as movement of the cylinder pressurizes the liquid within the
chamber 30. The sealing member 76 will remain stationary until engaged by a
first engagement member 72 provided on the cylinder 48. The engagement
member may be any structural member of the cylinder 48. As the cylinder
moves initially towards the left, the check valve body 84 is moved to the left
until the elastomeric cap 86 engages and seals against the back wall 36 and
the liquid within the chamber 30 is thus pressurized. Under pressure, the
liquid within the chamber flows through the inlet 68 of the longitudinal
channel 66 within the cylinder 48, and out through the outlet 70. The seal
ring 54 thus defines a pressure boundary of the chamber 30 and the channel
66 defines a by-pass around the sealing member 76.

As the cylinder 48 continues to move further towards its pressurizing
position, the sealing member 76 is engaged and moved longitudinally within

the chamber 30 until the dispensing orifice 32 is uncovered, as seen
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particularly in Fig. 4. Once the orifice 32 is unsealed, the liquid is free to flow

from the chamber 30 out through the orifice 32, as show by the arrows in Fig.
4. The metered amount of liquid within the chamber 30 is thus dispensed
from the dispenser 10.

Fig. 5 depicts movement of the cylinder 48 back towards its rest
position upon a user releasing the actuating panel "26. The biasing device 64,
l.e. a spring, pushes the cylinder towards the right. Meanwhile, the
compressed head of the elastomeric cap 86 remains sealed against the back
wall 36. This action draws a vacuum within the chamber that sucks any
liquid remaining in the dispensing orifice 32 back into the pump chamber 30,
as depicted by the arrows in Fig. 5. The elastomeric cap 86 remains sealed
against the wall 36 until the vacuum is great enough (in combination with
static head pressure of the liquid within the reservoir 20) to unseat the cap
86. At this point, the check valve body 84 moves towards the right and liquid

from the reservoir flows past the arms 85, through the opening 38, and into

the pump chamber 30.

As the cylinder 48 moves back towards its rest position, the sealing
member 76 remains stationary until engaged by a second engagement member
74 defined on the cylinder 48. The engagement member 74 .may be any
structural member of the cylinder 48. The sealing member 76 is engaged and
moved by the cylinder so as to move across and seal the dispensing orifice 32
at essentially the same time that the cap 86 unseats from the wall 36, as
depicted in Fig. 6. Thus, the liquid drawn into the chamber 30 is prevented
from leaking out of the orifice 32 and the chamber is “refilled” with a metered
dose of the liquid to be dispensed upon the next actuation of the pump
mechanism.

It should be appreciated by those skilled in the art that various
modification or variations can be made in the invention without departing from
the scope and spirit of the invention. It is intended that the invention include
such modifications and variations as come within the scope of the appended

claims and their equivalents.
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WHAT IS CLAIMED IS:
1. A dispenser for dispensing metered amounts of a liquid,
comprising:

a liquid reservoir, and a pump chamber having an opening in
communication with said reservoir;

a dispensing orifice defined in said pump chamber;

a pump mechanism configured at least partially within said pump
chamber and movable from a rest position to a pressurizing position to
pressurize liquid within said pump chamber:

a check valve mechanism operably disposed in said opening and
moveable to seal said opening upon movement of said pump mechanism to
sald pressurization position, and moveable to unseal said opening upon
movement of said pump mechanism to said rest position;

a sealing member disposed within said pump chamber to seal said
dispensing orifice upon an initial movement of said pump mechanism to said
pressurizing position, said sealing member subsequently moveable within said
pump chamber upon further movement of said pump mechanism to said
pressurizing position to unseal said dispensing orifice; and

wherein upon initial return movement of said pump mechanism to said
rest position, said sealing member remains unsealed relative to said dispensing
orifice as at least a partial vacuum is drawn in said pump chamber and then
moves to seal said dispensing orifice upon further subsequent movement of
said pump mechanism to said rest position.

2. The dispenser as in claim 1, wherein said pump mechanism
comprises a pump cylinder slidably disposed and retained in said pump
chamber, said pump cylinder further comprising an actuating end extending
through a front wall of said pump chamber.

3. The dispenser as in claim 2, further comprising a biasing element
disposed to bias said pump cylinder to said rest position.

4. The dispenser as in claim 2, wherein said sealing member is

disposed circumferentially around said pump cylinder, said pump cylinder
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moveable relative to said sealing member along at least a portion of its said

initial travel from said rest position to said pressurizing position.

b. The dispenser as in claim 4, wherein said pump cylinder
comprises a first engagement member disposed to engage and move said
sealing member to unseal said dispensing opening upon said further movement
of said pump cylinder to said pressurization position.

0. The dispenser as in claim 5, wherein said pump cylinder further
comprises a second engagement member disposed to engage and move said
sealing member to seal said dispensing opening upon said movement of said
pump cylinder to said rest position.

7. The dispenser as in claim 2, wherein said pump cylinder
comprises an internal longitudinally extending dispensing channel defined
therein, said dispensing channel further comprising an outlet alignable with
said dispensing orifice at said pressurization position of said pump cylinder.

3. The dispenser as in claim 1, wherein said pump chamber is
disposed at least partially within said reservoir.

9. The dispenser as in claim 1, further comprising an actuator
configured with said pump mechanism, said actuator providing for manual
movement of said pump mechanism to operate said dispenser.

10. The dispenser as in claim 9, wherein said actuator is attached
directly to a front end of said pump mechanism.

11. The dispenser as in claim 1, wherein said check valve mechanism
comprises an elongated shuttle valve slidable within said opening in said pump
chamber.

12. The dispenser as in claim 11, wherein said shuttle valve
comprises an elastomeric cap member.

13. A dispenser for dispensing metered amounts of a liquid,
comprising: |

a liquid reservoir, and a pump chamber in liquid communication with

said reservoir:
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a pump cylinder slidable within said pump chamber from a rest position

to a pressurizing position to pressurize and expel liquid from a dispensing
orifice defined in said pump chamber:

a sealing member disposed within said pump chamber circumferentially
around said pump cylinder, said sealing member moveable relative to said
pump cylinder and said pump chamber;

wherein upon initial movement of said pump cylinder to said
pressurizing position, said sealing member is stationary relative to said pump
cylinder and seals said dispensiﬁg orifice, and upon subsequent further
movement of said pump cylinder to said pressurizing position said sealing
member is engaged and moved by said pump cylinder to unseal said
dispensing orifice; and

wherein upon initial return movement of said pump cylinder to said rest
position, said sealing member is stationary an unsealed relative to said
dispensing orifice until engaged and moved by said pump cylinder to seal said
dispensing orifice.

14. The dispenser as in claim 13, further comprising an opening
between said pump chamber and said reservoir, and a check valve mechanism
disposed in said opening.

15. The dispenser as in claim 13, wherein said pump cylinder is
biased towards said rest position.

16. The dispenser as in claim 13, wherein said pump cylinder
comprises an internal longitudinally extending dispensing channel defined
therein, said dispensing channel further comprising an outlet alignable with
said dispensing orifice at said pressﬁrization position of said pump cylinder.

17. A dispenser for dispensing metered amounts of a liquid,
comprising:

a liquid reservoir, and a pump chamber having an opening in
communication with said reservoir;

a dispensing orifice defined in said pump chamber;



10

15

20

25

30

CA 02441250 2003-09-15

WO 02/078502 PCT/US02/05698

15
a pump mechanism configured at least partially within said pump

chamber and movable from a rest position to a pressurizing position to
pressurize liquid within said pump chamber;

a check valve mechanism operably disposed in said opening and
moveable to seal said opening upon movement of said pump mechanism to
said pressurization position, and moveable to unseal said opening upon
movement of said pump mechanism to said rest position, said check valve

member comprising an elastomeric cap having a shape so as to at least

partially collapse against a wall of said pump chamber defining said opening

upon movement of said pump mechanism to said pressurization position; and
wherein upon return movement of said purhp mechanism to said rest
position, said cap initially remains sealed against said wall causing an initial
vacuum to be drawn in said pump chamber.
18. The dispenser as in claim 17, wherein said check valve
mechanism comprises an elongated body member, said cap disposed at an end

of said body member.

19. The dispenser as in claim 17, wherein said cap comprises an

elastomeric flange member.

20. The dispenser as in claim 19, wherein said cap is configured

generally in a mushroom-like shape.
21. A dosing pump apparatus for dispensing metered amounts of a
viscous liquid from a reservoir, said apparatus comprising:

a pump chamber having an opening for receipt of viscous liquid from a

reservolr;

a dispensing orifice defined in said pump chamber;

a pump mechanism configured at least partially within said pump
chamber and movable from a rest position to a pressurizing position to
pressurize viscous liquid within said pump chamber;

a check valve mechanism operably disposed in said opening and
moveable to seal said opening upon movement of said pump mechanism to
said pressurization position, and moveable to unseal said opening upon

movement of said pump mechanism to said rest position;
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a sealing member disposed within said pump chamber to seal said

dispensing orifice upon an initial movement of said pump mechanism to said
pressurizing position, said sealing member moveable within said pump
chamber upon subsequent further movement of said pump mechanism to said
pressurizing position to unseal said dispensing orifice; and

wherein upon initial return movement of said pump mechanism to said
rest position, said sealing member remains unsealed relative to said dispensing
orifice as at least a partial vacuum is drawn in said pump chamber and then
moves to seal said dispensing orifice upon further subsequent movement of
said pump mechanism to said rest position.

22. The pump apparatus as in claim 21, wherein said pump
mechanism comprises a pump cylinder slidably disposed and retained in said
pump chamber, said pump cylinder further comprising an actuating end
extending through a front wall of said pump chamber.

23. The pump apparatus as in claim 22, further comprising a biasing
element disposed to bias said pump cylinder to said rest position.

24. The pump apparatus as in claim 22, wherein said sealing member
is disposed circumferentially around said pump cylinder, said pump cylinder
moveable relative to said sealing member along at least a portion of its travel
from said rest position to said pressurizing position.

25. The pump apparatus as in claim 22, wherein said pump cylinder
comprises an internal longitudinally extending dispensing channel defined
therein, said dispensing channel further comprising an outlet alignable with
said dispensing orifice at said pressurization position of said pump cylinder.

206. The pump apparatus as in claim 21, further comprising an
actuator configured with said pump mechanism, said actuator providing for
manual movement of said pump mechanism to operate said dispenser.

27. The pump apparatus as in claim 21, wherein said check valve
mechanism comprises an elongated shuttle valve slidable within said opening
in said pump chamber.

28. A dosing pump apparatus for dispensing metered amounts of a

viscous liquid from a reservoir, said apparatus comprising:
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a pump chamber;

a pump cylinder slidable within said pump chamber from a rest position
to a pressurizing position to pressurize and expel liquid from a dispensing
orifice defined in said pump chamber;

a sealing member disposed within said pump chamber circumferentially
around said pump cylinder, said sealing member moveable relative to said
pump cylinder and said pump chamber;

upon initial movement of said pump cylinder to said pressurizing
position, said sealing member is stationary relative to said pump cylinder and
seals said dispensing orifice, and upon subsequent further movement of said
pump cylinder to said pressurizing position said sealing member is engaged
and moved by said pump cylinder to unseal said dispensing orifice; and

upon initial return movement of said pump cylinder to said rest position,
said sealing member is stationary an unsealed relative to said dispensing
orifice until engaged and moved by said pump cylinder to seal said dispensing
orifice.

29. The pump apparatus as in claim 28, further comprising an
opening in said pump chamber for communicating with a reservoir, and a

check valve mechanism disposed in said opening.

30. The pump apparatus as in claim 28, wherein said pump cylinder
is biased towards said rest position.

31. The pump apparatus as in claim 28, wherein said pump cylinder
comprises an internal longitudinally extending dispensing channel defined
therein, said dispensing channel further comprising an outlet alignable with
said dispensing orifice at said pressurization position of said pump cylinder.

32. A dosing pump apparatus for dispensing metered amounts of a
viscous liquid from a reservoir, sald apparatus comprising:

a pump chamber having an opening for receipt of viscous liquid from a

reservoir:

a dispensing orifice defined in said pump chamber;
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a pump mechanism configured at least partially within said pump

chamber and movable from a rest position to a pressurizing position to
pressurize viscous liquid within said pump chamber:

a check valve mechanism operably disposed in said opening and moveable
to seal said opening upon movement of said pump mechanism to said
pressurization position, and moveable to unseal said opening upon movement of
sald pump mechanism to said rest position, said check valve member comprising
an elastomeric cap having a shape so as to at least partially collapse against a
wall of said pump chamber defining said opening upon movement of said pump
mechanism to said pressurization position; and

wherein upon return movement of said pump mechanism to said rest

position, said cap initially remains sealed against said wall causing an initial

vacuum to be drawn in said pump chamber.
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