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(57) Abstract: A dispenser for dispensing metered amounts of a viscous liquid includes a liquid reservoir and a pump chamber
~~ having an opening in communication with the reservoir. A dispensing orifice is defined in the pump chamber. A pump mechanism is
configured with the pump chamber and is movable from a rest to a pressurizing position upon actuation thereof to pressurize liquid
within the pump chamber. A check valve mechanism is disposed in the opening. A restriction device is disposed in the dispensing
orifice and maintains a closed configuration to prevent leakage of liquid from the dispensing orifice. The restriction device opens
upon sufficient liquid pressure build-up within the pump chamber upon actuation of the pump mechanism. The restriction device
also may vent the pump chamber upon release of the pump mechanism.



w0 02/054926 A1 QRO 00 A A A

—  before the expiration of the time limit for amending the For two-letter codes and other abbreviations, refer to the "Guid-
claims and to be republished in the event of receipt of ance Notes on Codes and Abbreviations" appearing at the begin-
amendments ning of each regular issue of the PCT Gazette.




WO 02/054926 PCT/US01/48975

1

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.
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. In 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 liquid skin care product dispensers, incorporate a spring
and ball check valve system in the discharge area to prevent
leaking. However, 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.
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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. 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 as well
as a vertical 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 Iike.‘ 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 liquid reservoir. The pump includes a
pump chamber that is in communication with the liquid reservaoir.

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
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configurations may be utilized to define a pump chamber that is in
fluid communication with a liquid reservair.

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 may be defined through a
pump cylinder.

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 pressurizing position
and may be biased to the rest position. An actuator is configured
with the pump cylinder and provides a device for an operator to
move the pump cylinder to its pressurizing position in order to
dispense liquid out the dispensing orifice. The pump mechanism
may comprise a shaft and piston type of arrangement wherein the
piston is sealed against the chamber walls. Upon movement of the
shaft and piston within the pump chamber, any liquid contained
within the chamber is pressurized and uitimately dispensed out the
dispensing orifice defined in the chamber. The pump mechanism
may be a relatively simple diaphrégm that pressurizes the pump
chamber upon being compressed.

In one embodiment of the invention, the dispensing orifice is
defined as a longitudinal channel within a pump cylinder that is

slidable within the pump chamber. The channel terminates at a
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dispensing orifice defined in a delivery end of the cylinder. The
pump cylinder may be biased by a spring member towards its rest
position. The spring member may be operably configured within
the pump chamber or outside of the pump chamber. Any type of
resilient member may be utilized to bias the pump cylinder.

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 or shaft and thus moves the pump cylinder or shaft
upon an operator depressing the panel member. In an alternate
embodiment, the actuator may comprise a panel member plate,
button or the like attached directly to the front end of the pump
cylinder or shaft. 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 is
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. For example, the check
valve mechanism may comprise a ball seated within a recess that
defines the opening between the pump chamber and the reservoir.
The recess may include a tapered sealing surface against which the
ball seals upon actuation of the pump, and a lower recess portion

into which the ball falls by gravity upon release of the pump.



WO 02/054926 PCT/US01/48975

5

In an alternate embodiment, the check valve mechanism may
comprise a resilient flap member that is disposed across the
opening between the pump chamber and the reservoir. Upon
pressurization of the pump chamber, the flap member seals the
opening to the reservoir. Upon release of the pump, the flap
member hangs freely. The static head pressure of the liquid within
the reservoir will move the flap member away from the opening and
cause the liquid to refill the pump chamber.

In still another embodiment of the check valve mechanism, a
conical plug member takes the place of the ball. The plug member
is moveable into and out of engagement with a tapered sealing
surface defining the opening in the back of the pump chamber. The
plug member may have the general shape of the recess defining the
tapered sealing surface, and thus
is capable of floating freely within the recess. In an alternate
embodiment, the plug member may be guided by a spring loaded
rod that is operably connected with the pump piston. The rod may
move longitudinally within a recess or channel defined through the

piston as the piston and shaft are moved within the pump chamber.

In still another embodiment, the check valve mechanism may
comprise an elongated shuttle type valve that is slidable within the
opening between the pump chamber and reservoir. The shuttle
valve includes a sealing member 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.

The pump according to the invention also includes a
restriction device disposed operably across the dispensing orifice.
The restriction device is a generally resilient member that opens or

moves upon sufficient liquid pressure build up within the pump
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chamber. Upon release of the pump mechanism, the restriction
device serves two purposes. As the pump mechanism, for example
the piston and shaft configuration, cylinder, or diaphragm
configuration, moves back to its rest position, the restriction device
defines a vent path for venting the pump chamber. As the vacuum
within the chamber increases upon release of the pump mechanism,
the resilient member is drawn towards the pump chamber and thus
opens to define a vent path into the chamber. Once the pump
mechanism has reached its rest position, the restriction device
closes to completely seal the dispensing orifice, and thus, prevents
leakage or drippage from the orifice. With the restriction device
disposed within the dispensing orifice, it is not necessary to
separately vent the pump chamber around the pump shaft or
cylinder or to separately vent the dispenser reservoir.

The invention will be described in greater detail below

through embodiments illustrated in the figures.



WO 02/054926 PCT/US01/48975

7

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a prospective view of a viscous liquid dispenser

according to the invention;

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

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

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

Figure b5a is a partial perspective and cross sectional view of
an embodiment of the pump mechanism;

Figure 5b is a partial perspective and cross sectional view of
the pump mechanism shown in Fig. 5a particularly illustrating a
locking feature thereof;

Figure Ga is a perspective view of a restriction device
according to the invention;

Figure 6b is a perspective operational view of the restriction
device illustrated in Fig. 6a;

Figure 7 is a cross sectional view of an alternate embodiment
of a pump mechanism according to the invention;

Figure 8a is a cross sectional view of a pump mechanism
particularly illustrating a conical plug check valve device;

Figure 8b is a cross sectional view of a pump mechanism

~according to the invention particularly illustrating a flap type of
check valve mechanism;

Figure 8c is a cross sectional view of an embodiment of a
pump mechanism according to the invention particularly illustrating
a plug and rod check valve configuration;

Figure 9 is a cross sectional view of an alternate embodiment
of a pump mechanism utilizing a diaphragm device for pressurizing

the pump chamber; and
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Figure 10 is a cross sectional view of an alternate
embodiment of a pump cylinder and chamber configuration.’

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 of the invention. For

example, features illustrated or described as part of one = &

e N

w

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.

The present invention relates to a unique dosing pump 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 according to the invention.

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
include a front housing member 16 that is connected to a back
housing member 12. The dispenser 10 illustrated in Fig. 1 is
configured as a disposable liquid soap dispenser that can be
removably attached to a wall mounted bracket or the like. For this
purpose, mounting structure, generally 12, is integrally formed on
the back side 18 of the housing 14. The dispenser illustrated in
Fig. 1 is described in detail in co-pending and commonly owned
U.S. Patent Application Serial No. (TO BE
SUPPLIED UPON RECEIPT OF THE SERIAL NO.) entitled “Self-
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Contained Viscous Liquid Dispenser” filed concurrently with this
application and which is incorporated herein in its entirety for all
purposes.

The dispenser 10 includes a liquid reservoir, generally 20
(Figs. 2-4). A dosing pump is configured with the dispenser to
dispense metered doses of the viscus liquid contained within the
reservoir 20 upon a user depressing or manipulating a pump
actuator. The pump actuator may be any structural member that is
configured with or connected to a pump mechanism to dispense the
viscus liquid from the dispenser 10. The pump mechanism will be
described in greater detail below. In the illustrated embodiments,
the pump actuator, generally 60, is illustrated as a panel member
62. The panel member 62 adds to the aesthetically pleasing overall
configuration of the dispenser 10 and may take on any shape. The
panel member 62 illustrated in Figs. 1-4 is pivotally attached to the
front component 16 of the housing 14 by way of protrusions 64
that reside in recesses 66 defined in the front component 16. In an
alternate embodiment illustrated in Fig. 7, the actuator 60 may
comprise a‘ panel member 62 that is attached directly to the front of
the pump mechanism. In this regard, the actuator 60 may
comprise any type of plate, button, cap, or like structure that is
directly fixed to the pump mechanism. The actuator 60 need not
be connected to the housing 14.

Various embodiments of the dosing pump apparatus 24 are
illustrated in the figures. The apparatus 24 includes a pump
chamber 26 defined by any manner of structural components. For
example, the pump chamber 26 may be defined by wall members
that are molded or otherwise formed on an internal surface, i.e., the
bottom surface 22 of the housing 14. In this embodiment, the
pump chamber 26 is thus disposed completely within the housing

14. In alternate embodiments, for example as illustrated in Figs. 7-
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9, the pump chamber 26 is 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 26 is in
liqguid communication with the reservoir 20. For example, the pump
chamber 26 may include a back wall 36 having an opening 38
defined therethrough placing the pump chamber 26 in liquid
communication with the reservoir 20. In the embodiment of Figs.
2-4, the back wall of the pump chamber 26 is defined by an end
cap member 35 having the opening 38 defined therethrough. This
configuration may be used when it is necessary to insert the pump
mechanism into the pump chamber 26 prior to sealing the chamber
26.

The pump chamber 26 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.

A dispensing orifice 40 is also provided in the pump chamber
26 and defines the exit path for the viscous liquid from the pump
chamber 26. The dispensing orifice 40 may be defined in any
structural member of the pump chamber 26. For example, in the
embodiments illustrated in Figs. 7-9, the dispensing orifice 40 is
defined by a channel member in the lower surface of the chamber
26. In the embodiment illustrated in Figs. 2-4, the dispensing
orifice 40 is defined in a member of the pump mechanism,
particularly a cylinder 42 that extends through an opening 32 in a
front wall 30 of the pump chamber 26. The pump mechanism of
Figs. 2-4 will be described in greater detail below.

As mentioned, the pump apparatus 24 includes a pump
mechanism 25 that is operably configured with the pump chamber

26 to pressurize the viscous liquid contained within the pump
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chamber upon a user actuating the pump mechanism. Various
configurations of devices may be utilized in this regard. For
example, the pump mechanism 25 may be a cylinder member 42
that is slidable within the pump chamber 26, as illustrated in Figs.
2-4. The cylinder 42 extends through an opening in the front wall
30 of the pump chamber and is prevented from being pulled out of
the chamber 26 by a flange or piston member 50. The piston
member 50 also sealingly engages against the walls of the pump
chamber 26. An O ring, may be provided on the piston member 50
for this purpose. The cylinder 42 has a longitudinal channel 48
defined therethrough. Channel 48 terminates at the dispensing end
of the cylinder 42 at the dispensing orifice 40. Thus, in this
embodiment, the dispensing orifice 40 is actually defined in the
moveable pump cylinder 42.

The cylinder 42 is moveable between a rest position
illustrated in Fig. 2 to a pressurized or dispensing position illustrated
Fig. 3. The cylinder 42 is biased to its rest position by any
conventional device, for example a spring 56 disposed within the
pump chamber 26. The spring 56 has a forward and fitted in a
recess 54 defined by a conical flange member 52. The rear end of
the spring 56 is fitted around a cylindrical extension 37 of the end
cap 35. Referring to Figs. 2-4, the actuator 60 configured as a
panel member 62 is disposed in contact against the forward end of
the cylinder 42 so that upon a user depressing the panel member
62 from the front side of the dispenser 10, the cylinder 42 is
caused to move rearward within the pump chamber 26, as is
operationally depicted in Fig. 3.

Referring to Fig. 3, as the cylinder 42 moves into the pump
chamber 26, a check valve mechanism (described in greater detail
below) seals the opening 38 in the rear wall 36 of the pump

chamber in response to an increase in liquid pressure within the
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chamber. As the pressure of the liquid increases within the
chamber, the liquid is eventually dispensed out of the dispensing
orifice 40. In the embodiment of Figs. 2-4, the liquid is caused to
travel through the longitudinal channel 48 to be dispensed out of
the dispensing end of the cylinder 42, as illustrated in Fig. 3.

Upon release of the actuator 60, the cylinder 42 is caused to
return to its rest position, as illustrated in Fig. 4. As the cylinder
moves to the right, a vacuum is drawn within the pump chamber
26 that causes the check valve mechanism to unseat. Liquid from
the reservoir 20 is then free to flow into the pump chamber 26 to
be dispensed upon the next subsequent actuation of the pump
mechanism.

Figures 5a and 5b illustrate a locking feature of the cylinder
42. A longitudinal channel 104 is defined in the top surface of the
cylinder 42 and is engaged by a tab 34 of the front wall 30. The
cylinder 42 thus slides along the tab 34 upon depression of the
actuator and is prevented from rotating in use. The orientation of
the dispensing orifice 40 is thus ensured. A partial circumferential
groove 106 is also defined in the surface of the cylinder 42.
Groove 106 is located at a position that corresponds essentially to
the fully depressed position of the cylinder 42. Referring to Fig. 5,
once the cylinder 42 has been fully depressed, the cylinder 42 may
be rotated and engaged by the tab 34. The cylinder 42 is then
locked into position. This locking feature is particularly useful
during shipment of the dispenser.

Figures 7-8c illustrate alternate embodiments of a pump
mechanism utilizing a shaft and piston configuration. A shaft 44
extends through an opening of the front wall 30 of the pump
chamber 26. The shaft is connected to a piston 50 that moves
within the chamber 26 to pressurize the liquid contained therein.

An O-ring 58 is provided on the outer circumference of the piston
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50 to ensure a sealing engagement against the pump chamber
walls. The actuator 60 is connected or in contact against the front
of the piston. A spring 56 or other resilient type member is used to
bias the shaft and piston to the rest position. It should be noted
that, in this embodiment, the spring 56 is disposed outside of the
pump chamber 26. Upon depressing the actuator 60, the piston 50
is caused to move into the pump chamber 26 and thus pressurizes
the viscous liquid contained therein. The liquid is dispensed
through the dispensing orifice 40 defined in a wall of the pump
chamber 26.

Figure 9 illustrates an embodiment of the pump apparatus 24
wherein the pump mechanism 25 comprises a diaphragm 102 for
pressurizing the pump chamber 26. The diaphragm 102 also serves
as the pump actuator. To operate the device of Fig. 9, a user
manually simply depresses the diaphragm 102 inward to pressurize
and dispense the liquid within the chamber 26. The ball check
valve mechanism operates according to the embodiment of Fig. 7.

As mentioned, a check valve mechanism, generally 68, is
operably disposed in the opening 38 between the pump chamber
26 and the reservoir 20 to seal the opening upon actuation of the
pump mechanism 25. Various embodiments of the check valve
mechanism 68 are illustrated in the figures. Referring to Figs. 2-5b,
the check valve mechanism 68 comprises an elongated shuttle
valve 88. The shuttle valve 88 is slidable within the opening 38 in
the cap member 35 and has a plurality of radially extending arms
90. Liquid from the reservoir 20 is free to flow past the arms 90
and into the pump chamber 26 so long as the shuttle valve 88 is
not sealed against the opening 38. Referring to Fig. 3, the shuttle
valve 88 includes a cap 92 that sealingly engages against the end
cap member 35 upon actuation of the pump mechanism 25. The

cap 92 prevents the liquid contained within the reservoir 20 from



WO 02/054926 PCT/US01/48975

14

escaping through the opening in the chamber 26 and back into the
reservoir 20 upon actuation of the pﬁmp mechanism 25. Upon
release of the pump mechanism 25, the shuttle valve 88 moves
into the chamber 26 and thus unseals the opening 38, as
particularly illustrated in Fig. 4. The static head pressure of the
liquid within the reservoir 20 should be sufficient to cause the
shuttle valve 88 to unseat and move into the pump chamber 26 to
allow the chamber 26 to refill with liquid from the reservoir 20.
Unseating of the shuttie valve 88 will be further aided by the
vacuum drawn in the chamber 26 upon return of the cylinder 42 to
its rest position.

Figure 7 illustrates an alternate embodiment of the check
valve mechanism 68 that utilizes a ball 76 within a recess 72 that
also defines the opening or path between the pump chamber 26
and the reservoir 20. The recess 72 includes a tapered sealing
section 76 against which the ball 70 is forced upon actuation of the
pump mechanism 25. The ball 70 moves into the tapered section
76 and seals the opening 38. Upon release of the pump
mechanism 25, the ball will fall by gravity into a lower portion of
the recess 72, as illustrated in Fig. 7. Liquid is then free to flow
from the reservoir 20 into the pump chamber 26. The static head
pressure of the liquid within the reservoir 20 will also aid in
unseating the ball 70 from the tapered section 76.

Figure 8a illustrates an embodiment of the check valve
mechanism that utilizes a conical member 79 disposed within the
recess 72. Upon actuation 6f the pump mechanism 25, the conical
member 79 is forced into engagement against the tapered section
76 of the recess 72 to seal the opening 38. Upon release of the
pump mechanism 25, the conical member 79 will move away from
the tapered section 76 and thus allow fluid from the reservoir 20 to

flow back into the pump chamber 26. The conical member 79 has
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a general overall shape complimenting that of the recess 72 and is
thus able to “float” within the chamber 72.

Figure 8b.illustrates an alternate embodiment of the check
valve mechanism that utilizes a resilient flap member 78. Upon
actuation of the pump mechanism 25, the flap member 78 moves
against the chamber and thus seals the opening 38. Upon release
of the pump mechanism 25, the flap member 78 is free to move
away from the wall, and liquid from the reservoir 20 is free to flow
into the pump chamber 26. Again, the static head pressure of the
liquid within the reservoir 20 will aid in moving the flap member 78.
The increase of vacuum within the chamber 26 will also move the
flap member away from the wall.

Figure 8c illustrates an embodiment of the check valve
mechanism 68 that incorporates a plug member 80 mounted on a
guide rod 82. The guide rod 82 is operably connected to the piston
50 so that the piston physically moves the plug member 80 into
engagement against the walls of recess 72. The rod 82 may move
within a longitudinal recess 84 defined in the piston 50 and shaft
44, A spring 86 may be provided to bias the plug member 80
away from the piston 50.

The pump apparatus according to the invention also includes
a restriction device, generally 94, operably disposed across the
dispensing orifice 40. In the illustrated embodiment, the restriction
device 94 includes at least one resilient flap member 98, and
preferably a plurality of flap members 98 defined by slits 94.
Referring particularly to Figs. 2-4, 6a, and 6b, the resilient flaps 94
have a concave configuration, and the restriction device 94 is
disposed within the dispensing orifice so that the concave flaps are
oriented upwards or towards the pump chamber 26. Upon
sufficient pressure within the pump chamber 26, the liquid causes

the resilient flaps 98 to buckle towards the dispensing orifice 40, as
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illustrated particularly in Fig. 6b, and the liquid flows through the
dispensing orifice 40. Upon release of the pump mechanism 25
and return of the mechanism to its rest position, the resilient flaps
move back into engagement against themselves. However, due to
the vacuum drawn in the pump chamber as the pump mechanism
returns to its rest position, the flaps are pulled slightly apart and
towards the pump chamber 26. The flaps move apart just enough
so that the pump chamber is vented as the pump mechanism 25
returns to its rest position. Once the pump mechanism has
returned to its rest position, the flaps 98 again completely seal
against each other and prevent leakage or drippage of liquid from
the pump chamber.

The restriction device 94 provides a relatively simple means
of preventing leakage from the pump chamber, particularly in
embodiments of the invention wherein the pump chamber is
horizontally disposed at the bottom portion of the pump reservoir
where static pressure of the liquid within the reservoir is greatest.
The restriction device 94 also provides a relatively simple means for
venting the pump chamber 26 and eliminates the need to vent the
pump mechanism around the pump shaft or cylinder which may
result in leakage problems. Additionally, the pump mechanism may
be incorporated with unvented dispensers since a vent path is
defined through the pump mechanism.

Figure 10 illustrates another embodiment of the dosing pump
that is similar in many regards to the embodiment of Figs. 2-4.
However, in this embodiment, the channel 28 defined through the
pump cylinder 42 has an inlet 49 defined radially with respect to
the channel 48. The pump chamber includes a smaller diameter
section 27 “upstream” of the piston member 50 and a wall member
53 against which the piston member 50 engages in the rest

position of the pump mechanism. The inlet 49 to the channel 48 is
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disposed in the chamber section 27 in the rest position of the pump
mechanism. The piston member 50 is configured so that viscous
liquid within chamber 26 flows through or around the piston
member 50 as the cylinder is pushed into the chamber 26. The
piston member may include any manner of opening or bypasses for
this purpose, but has enough surface area to ensure that the liquid
within the chamber 26 is pressurized upon movement of the
cylinder 42 into the chamber 26. Upon actuation of the cylinder
42, the cylinder moves into the chamber 26 and the liquid passes
into the inlet 49, through the channel 48, and out the dispensing
orifice 40. A seal, such as an O-ring 51 is provided around the
cylinder 42 upstream of the inlet 49 to seal the chambers 26 and
27. The embodiment of Fig. 10 is useful in that in the rest position
of the cylinder 42 as seen in Fig. 10, the smaller diameter chamber
27 is essentially sealed from the larger diameter chamber 26, and
thus also from the pressure of the liquid within the reservoir 20.
Thus, the dispensing orifice 40 is essentially isolated from the
relatively high static head pressure of the reservoir. Larger reservoir
volumes could be used without fear of overcoming the sealing
pressure of the restriction device 98 or the seal 51.

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
viscous liquid, comprising:

a liquid reservoir;

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

a dispensing orifice in communication with said pump
chamber;

a pump mechanism configured with said pump chamber and
movable from a rest position to a pressurizing position upon
actuation thereof to pressurize liquid within said pump chamber;

an actuator operably connected with said pump mechanism;

a check valve mechanism operably disposed in said opening,
upon actuation of said pump mechanism said check valve
mechanism movable to seal said opening and upon release of said
pump mechanism said check valve mechanism movable to unseal
said opening wherein a metered amount of viscous liquid flows
automatically from said reservoir into said pump chamber for
dispensing upon the next subsequent actuation of said pump
mechanism; ‘

a restriction device disposed in said dispensing orifice, said
restriction device maintaining a closed configuration to prevent
leakage of liquid from said dispensing orifice and opening upon
sufficient liquid pressure build-up within said pump chamber upon
actuation of said pump mechanism ; and

wherein said restriction device is configured to vent said
pump chamber upon release of said pump mechanism.

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 a delivery end extending through a front wall of said



WO 02/054926 PCT/US01/48975

19

pump chamber and having a dispensing channel disposed
therethrough, said dispensing orifice disposed at a forward end of
said dispensing channel.

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

4., The dispenser as in claim 2, wherein said dispensing
channel comprises an inlet axially aligned with said channel.

5. The dispenser as in claim 2, wherein said dispensing
channel comprises a radially extending inlet, and said pump
chamber comprises a larger diameter section and a smaller diameter
section, said inlet disposed within said smaller diameter section in
said rest position of said pump cylinder.

6. The dispenser as in claim 1, wherein said pump
mechanism comprises a piston slidable within said pump chamber
and movable from said rest position to said pressurizing position,
and a shaft connected to said piston and extending through a front
wall of said pump chamber, said actuator configured at a front end
of said shaft.

7. The dispenser as in claim 6, further comprising a
biasing element disposed to bias said piston to said rest position.

8. The dispenser as in claim 1, wherein said pump
mechanism comprises a diaphragm member disposed across a front
wall of said pump chamber, said diaphragm member comprising a
front surface that defines said actuator and is depressible by a user
to dispense liquid from said dispenser.

9. The dispenser as in claim 1, wherein said dispensing
orifice is defined through a lowermost portion of said pump
chamber.

10. The dispenser as in claim 1, wherein said pump

chamber is disposed on the outside of said reservoir.
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11.  The dispenser as in claim 1, wherein said pump
chamber is disposed at least partially within said reservoir.

12. The dispenser as in claim 11, wherein said reservoir
comprises a molded bottom surface, said pump chamber molded
integral with said bottom surface.

13. The dispenser as in claim 1, wherein said actuator is
pivotally mounted and engaged against said pump mechanism.

14. The dispenser as in claim 1, wherein said actuator is
attached directly to said pump mechanism.

15. The dispenser as in claim 1, wherein said restriction
device comprises at least one flexibie flap member that is movable
to an open position upon pressurization of the liquid in said pump
chamber and automatically returns to a closed position upon said
pump mechanism moving to said rest position.

16. The dispenser as in claim 15, further comprising a
plurality of said flap members that define an opening therethrough
in said open position and seal against each other in said closed
position.

17. The dispenser as in claim 1, wherein said check valve
mechanism comprises a ball seated within a recess that defines said
opening in said pump chamber, said recess defining a sealing
surface against which said ball seals upon pressurization of the
liquid within said pump chamber.

18. The dispenser as in claim 1, wherein said check valve
mechanism comprises a resilient flap member having one end
mounted within said chamber, said flap member disposed across
said opening in said pump chamber.

19. The dispenser as in claim 1, wherein said check valve
mechanism comprises a conical plug member movable into and out

of engagement with said opening in said pump chamber.
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20. The dispenser as in claim 18, wherein said plug
member is slidable along a guide rod.

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

22. The dispenser as in claim 1, wherein said pump
chamber is vented through said restriction device upon release of
said actuator.

23. The dispenser as in claim 1, further comprising a vent
disposed in said reservoir.

24. A dosing pump apparatus for dispensing metered
amounts of a viscous liquid from a reservoir, said mechanism
comprising:

a pump chamber having an opening therein in liquid
communication with a liquid reservoir;

a dispensing orifice defined in said pump chamber;

a pump mechanism configured with said pump chamber to
pressurize liquid within said pump chamber upon actuation of said
pump mechanism;

a check valve mechanism operably disposed in said pump
chamber opening and movable upon actuation of said pump
mechanism to seal said opening and movable upon release of said
pump mechanism to unseal said opening so that a metered amount
of liquid flows automatically through said opening into said pump
chamber;

a resilient restriction device disposed operably across said
dispensing orifice, said restriction device opening upon sufficient
liguid pressure build-up within said pump chamber; and

said restriction device configured to vent said pump chamber
upon release of said pump mechanism prior to completely closing to

seal said dispensing orifice.
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25. The pump apparatus as in claim 24, wherein said
pump mechanism comprises a pump cylinder slidably disposed and
retained in said pump chamber and biased to a rest position, said
pump cylinder further comprising a delivery end extending through a
front wall of said pump chamber and having a dispensing channel
disposed therethrough, said dispensing orifice disposed at a forward
end of said dispensing channel.

26. The pump apparatus as in claim 24, wherein said
pump mechanism comprises a piston slidable within said pump
chamber and biased to a rest position, and a shaft connected to
said piston and extending through a front wall of said pump
chamber.

27. The pump apparatus as in claim 24, wherein said
pump mechanism comprises a diaphragm member disposed across
a front wall of said pump chamber, said diaphragm depressible by a
user to pressurize and dispense liquid from said pump chamber.

28. The pump apparatus as in claim 24, wherein said
dispensing orifice is defined through a lowermost portion of said
pump chamber.

29. The pump apparatus as in claim 24, wherein said
restriction device comprises at least one flexible flap member that is
movable to an open position upon pressurization of the liquid in said
pump chamber and automatically returns to a closed position upon
said pump mechanism moving to a rest position.

30. The pump apparatus as in claim 29, further comprising
a plurality of said flap members that define an opening therethrough
in said open position and seal against each other in said closed
position.

31. The pump apparatus as in claim 24, wherein said
check valve mechanism comprises a ball seated within a recess that

defines said opening in said pump chamber, said recess defining a
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sealing surface against which said ball seals upon pressurization of
the liquid within said pump chamber.

32. The pump apparatus as in claim 24, wherein said
check valve mechanism comprises a resilient flap member having
one end mounted within said chamber, said flap member disposed
across said opening in said back end of said pump chamber.

33. The pump apparatus as in claim 24, wherein said
check valve mechanism comprises a conical plug member movable
into and out of engagement with said opening in said pump
chamber.

34. The pump apparatus as in claim 24, wherein said
check valve mechanism comprises an elongated shuttle valve

slidable within said opening in said pump chamber.






PCT/US01/48975

WO 02/054926

2/10




PCT/US01/48975

WO 02/054926

3/10

\ 1
\
\ I 3
. \
A
/ /
oy |
i
}
\ux N R\

3
v

WAV
N\

he

LTI T
A A
u ~
| 99 \
e SR
/J__;% " ﬂ
iy, ——»" | |
m«% /Qw@t ﬂm&w _ /
X\m % |
\ \i \_\ 7 V71T 7 _
/% b L5 | ) W
N ) mq




PCT/US01/48975

4/10

/ AIISTTTY
- m | /
- |
] &Y |
Vo
.‘ : X Im\ _
, ,Tmﬁ_ ﬁi - \ e <~

L

WO 02/054926

L



0000000000




WO 02/054926

PCT/US01/48975



WO 02/054926

7/10

PCT/US01/48975

PN =

Uy

N

1
% R
46

AN
/ SN

&O

e

vs
> 63

=



WO 02/054926 PCT/US01/48975




WO 02/054926

9/10

PCT/US01/48975

77}

220

Lan 4

S

7
4,(

M%%‘%@{t_
L

uo



PCT/US01/48975

WO 02/054926

10/10

a2

43
o7

|

Bl , A .
N/ . .
0 ab . g ~.. * H - ”_ /./
Vs s\ )
= A= S \
I 1 18
“\. A ﬁlmmm _“ \
H/(mm | ﬂ
Lol i _ N\
H _ /
\\\\E\ AR
M\v\\\ €5 w5 mm 4 u\\((

ac




INTERNATIONAL SEARCH REPORT rationat Application No
PCT/US 01/48975

CLASSIFICATION OF SUBJECT MATTER

TPe T CARIKB 12 B6BDAT/34

According to Intemnational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system folfowed by classification symbols)

IPC 7 BO5B A47K

Documentation searched other than minimum documentation to the extent that such documents are included in the fislds searched

Electronic data base consulled during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5 816 453 A (SPENCER JEFFREY WILLIAM 1-4,6,7,
ET AL) 6 October 1998 (1998-10-06) 10,
13-15,
17-26,
29,31-34

column 5, line 34 -column 6, line 9
column 6, Tine 59 -column 7, Tine 7
column 7, line 20 - 1ine 60; figures

X US 4 991 747 A (VAN BROCKLIN OWEN F) - 1-4,6,7,
12 February 1991 (1991-02-12) 11,14,
17-26,
31-34

column 6, 1ine 5 ~ Tine 32; figure 2

-

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents : ) . )

*T* later document published after the international filing date
or priority date and not in confiict with the application but
cited to understand the principle or theory underlying the
Invention

'A* document defining the general state of the art which is not
considered to be of particular relevance

'E* earlier document but published on or after the international X' document of particular relevance; the claimed invention
fiing date ) cannot be considered novel or cannot be considered 1o

L docr:m?‘em M{hlgl; masgt/ lglrohwl?‘oubt?J lon tprloréty clafim(s) t?r Involve an inventive step when the document is taken alone
which is cited fo establish the publication date of another *y* document of particular relevance; the claimed Invention
citation or other special reason (as specified) cannot be considered to involve an Inventive step when the

*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed *&' document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
8 May 2002 21/05/2002
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31~70) 3402040, Tx. 31 651 eponi, 2y
Fax: (+31-70) 340-3016 Brévier, F

Form PCT/ASA/210 {second sheet) {July 1992)

page 1 of 2



INTERNATIONAL SEARCH REPORT

rnational Application No
PCT/US 01/48975

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

abstract; figures 1-4

Category ° | Citation of document, with indication,where appropriate, of the relevant passages Relevant to claim No.
X US 6 119 902 A (KISHI TAKAO ET AL) 1-4,6,7,
1 19 September 2000 (2000-09-19) 11,14,
17-26,
31-34
column 50, line 59 -column b1, Tine 30;
figures 50-53
A GB 2 155 435 A (BRIGHTWELL DISPENSERS) 6-10,13,
25 September 1985 (1985-09-25) 26,27
page 4, line 10 - 1ine 30; figures
A US 4 036 406 A (DELUCA RAYMOND F ET AL) 9,10,12,
19 July 1977 (1977-07-19) 13,26,28
abstract; figure 2
A US 2 622 539 A (MARTIN ORLIE E) 5-7,9,
23 December 1952 (1952-12-23) 10,28
figure 1
A EP 0 395 380 A (LIQUID MOLDING SYSTEMS 1,24.
INC) 31 October 1990 (1990-10-31)
column 15, line 26 -column 16, Tine 12;
figures 1A-16A
A WO 00 68038 A (SEAQUIST CLOSURES FOREIGN 15,16,
INC) 16 November 2000 (2000-11-16) i 29,30

Form PCT/ASA/210 (continuation of second sheet) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

‘ Eriational Appiication No
PCT/US 01/48975

Patent document

Publication

Patent family

Publication

cited in search report date member(s) date
US 5816453 06-10-1998 AU 1956395 A 09-10-~1995
EP 0751832 Al 08-01~-1997
WO 9525600 Al 28-09~1995
JP 9510397 T 21-10~-1997
UsS 4991747 12-02-1991 DE 68918441 D1 27-10-1994
EP 0407494 Al 16-01-1991
Wo 9003929 Al 19-04-1990
US 6119902 19-09-2000 JP 8198303 A 06-08-1996
JP 8198302 A 06-08-1996
JP 8268458 A 15-10-1996
AU 717120 B2 16-03~-2000
AU 4496596 A - 14-08-1996
CA 2186614 Al 01-08-1996
CN 1145609 A 19-03-1997
EP 0757004 Al 05~02-1997
Wo 9622924 Al 01-08-1996
us 5924604 A 20~-07-1999
GB 2155435 25-09-1985 DE 3507930 Al 26~-09-1985
FR 2560762 Al 13~09-1985
GB 2181790 A ,B 29-04-1987
ZA 8500079 A 28-08-1985
US 4036406 19-07-1977 AR 205199 Al 12-04-1976
BR 7503443 A 25-05-1976
CA 1023710 Al 03-01-1978
CA 1020915 A2 15-11-1977
DE 2524624 Al 18-12-1975
- DE 2559761 Al 03-11-1977
DK 246175 A ,B, 04-12-1975
DK 559576 A 13-12-1976
FR 2288702 Al 21-05-1976
GB - 1506942 A 12-04-1978
GB 1506941 A 12-04-1978
IT 1038628 B 30-11-1979
JP 51139466 A 01-12-1976
JP 1072755 C 30-11-1981
JpP 51008076 A 22-01-1976
JP 56014560 B 04-04-1981
ZA 7503522 A 26-05-1976
US 2622539 23-12~-1952  NONE
EP 0395380 31-10-1990 US 5033655 A 23-07-1991
us 4991745 A 12-02-1991
AT 94135 T 15-09-1993
AU 627021 B2 13-08-1992
AU 5364690 A 01-11-1990
CA 2014789 Al 25-10-1990
DE 69003160 D1 14-10-1993
DE 69003160 T2 10-02-1994
DK 395380 T3 25-10-1993
EP 0395380 A2 31-10-1990
ES 2044435 T3 01-01-1994
JP 2689009 B2 10-12-1997
JP 3124568 A 28-05~-1991

Form PCT/ISA/210 (patent family annex) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

» arnational Application No
PCT/US 01/48975

Patent family

Patent document Publication Publication

cited in search report date member(s) date
EP 0395380 A KR 162090 Bl 01-12~-1998
WO 0068038 A 16-11-2000 US 6112952 A 05-09-2000
: AU 4978600 A 21-11~-2000
BR 0010335 A 13-02-2002
EP 1175315 Al 30-01-2002
WO 0068038 Al 16-11-2000

Form PCT/ISA/210 (patent family annex) (July 1882)

page 2 of 2




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

