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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention generally relates to a pump and dispenser for dispensing foamed liquids. More particularly, the
present invention relates to an upright pump that dispenses liquid soap as foam.

BACKGROUND OF THE INVENTION

[0002] Foamed soap has become extremely popular. Foamed soap is dispensed by wall-mounted dispensers generally in
commercial applications, such as in restrooms or hospitals, or by hand-held or upright countertop dispensers. The hand-held
dispensers are popular because they, unlike wall-mounted dispensers, may easily be transported to different areas of need and
then easily disposed of. Hand-held dispensers may be used in the growing home healthcare and food handling locations and thus
cover a broader range of traditional hand washing uses then wall-mounted dispensers.

[0003] Hand-held foam soap dispensers operate by use of a pump that differs from a conventional liquid dispensing pump by
receiving liquid soap from a soap container, combining the liquid soap with air, and dispensing the liquid and air combination as a
foam. These foam pumps thus typically include many discrete parts, are mechanically and structurally more complex than liquid
pumps, and require more assembly stages than are required for a conventional liquid pump. The number of parts and assembly
stages increase the cost and time required to manufacture a foam pump for a hand-held dispenser.

[0004] US Patent 4524888 filed 26 July 1982 titled "DISPENSER" describes a dispenser which has a piston attached to its head
and a cylinder attached to its cap and which is constructed so that it may be fitted onto a vessel through the cap and so that it
may, in accordance with the sliding movement of the piston, suck up a liquid in the vessel into the cylinder through a primary valve
and pressurize the liquid to cause the same to issue outside the dispenser through a secondary valve. The dispenser has a child-
proofing mechanism including a protruded portion formed on the cap and having an engagement groove and an engagement
projection formed on the inner wall surface of the head and, by being rotated with the piston located at its depressed position,
engaged with the engagement groove of the protruded portion to lock the piston made integral with the head to its depressed
position. An engagement projection or engagement groove is formed on or in the outer wall surface of the cap. An engagement
groove or engagement projection is formed in or on the head engageably with the engagement projection or engagement groove
of the cap. The dispenser has a mechanism for preventing the rotation and rising movement of the head, formed on a virgin seal
removably disposed between the cap and the head.

[0005] PCT Patent Application PCT/GB1992/001504 filed 14 August 1992 titled "DISPENSER PUMPS" describes a dispenser
pump, for fitting to a container neck to dispense liquids in small doses, has a pump body with a fixed discharge nozzde and a
reciprocable plunger to pump liquid through the valved inlet of the pump chamber and out through the discharge nozde. To
enable the pump body to be recessed into the container neck, the discharge nozde near the top of the pump chamber and the
outlet near the bottom of the pump chamber are connected by a discharge channel extending up through the pump body
alongside the pump chamber. Also described is a tamper-evident locking closure which holds the plunger in a particular rotational
orientation in which it is locked down. Breaking and removing the tamper-evident element simultaneously turns the plunger to free
it to rise.

[0006] US Patent 5975370 filed 16 March 1998 titled "TAMPER-EVIDENT PLUNGER-HOLD-DOWN ATTACHMENT FOR PUMP
DISPENSER" describes a cylinder-embracing support portion at least partly encircling the upper end of a pump cylinder and
having openings therein receiving hooks on the cylinder. Unitary with the support portion is a plunger hold-down portion which
engages the upper end of the actuator portion of the plunger. The attachment has a tamper-evident frangible zone located
between the cylinder-embracing support portion and the engagement with the actuator portion.

[0007] US Patent Application Number 20070151985 filed 27 February 2007 titled "Container with pump for discharging bubbles"
describes a pump for discharging bubbles. A pump for discharging bubbles is provided on a neck portion of a container body.
The pump for discharging bubbles comprises a cylinder for liquid in which a first piston slides, a cylinder for air in which a second
piston slides, a pump head on which a nozze is provided and which is connected to the first piston and the second piston so as to
drive the both pistons, a vapor-liquid mixing chamber in which liquid delivered from the cylinder for liquid and air delivered from
the cylinder for air are joined and a bubbling member provided between the nozde and the vapor-liquid mixing chamber. Liquid
within the container body and outside air are pumped up to be joined in the vapor-liquid mixing chamber and the vapor-liquid is
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bubbled via the bubbling member to be discharged in a foamy state from the nozzle by depressing the pump head.

[0008] PCT Patent Application PCT/EP2004/001182 filed 6 February 2004 titled "IMPROVED DISPENSER" describes a liquid
container and dispensing assembly, said dispensing assembly comprising an actuating member, an air pump, a liquid pump, each
said pumps being concentric, and each said pumps having a reciprocating piston /plunger unit, each said pumps also comprising
an inlet and a discharge; said actuating member adapted for operating said two pumps, and having an outflow channel having a
dispensing opening, said channel connectable to said discharge of said pumps, air pump valve means adapted for sucking up air
into the piston chamber of said air pump and to dispense air to the outflow channel, said air pump valve means present in the
inlet and discharge of the air pump, liquid pump valve means adapted for sucking up liquid into the piston/plunger chamber of
said liquid pump from said liquid container and to dispense liquid to the outflow channel, said liquid pump valve means present in
the inlet and discharge of the liquid pump, said air pump valve means comprising means adapted such that the connection
between the outflow channel and the air pump is blocked while air is being sucked in from atmosphere and when air is not sucked
in the connection between the outflow channel and the air pump is opened, the said liquid pump valve means comprising means
adapted to block the connection between the outflow channel and the liquid pump when liquid is being sucked up by the
piston/plunger chamber of the liquid pump and when liquid is not sucked in to open the connection between the outflow channel
and the liquid pump.

[0009] PCT Patent Application PCT/NL2007/000035 filed 6 February 2007 titled "SELF-CLEANING FOAM-DISPENSING DEVICE"
describes a foam-dispensing device comprising a pump assembly , which pump assembly comprises a liquid pump and an air
pump, which can be actuated by means of a common operating element, which can be moved with respect to a fixed part of the
pump assembly, for delivering a liquid and air, respectively, to a common dispensing passage where the liquid and the air are
combined to form a foam, the operating element being able to perform a stroke in order to actuate the liquid pump and the air
pump. The invention is characterized by the fact that the foam-dispensing device is designed to deliver, during a first part of the
stroke, both liquid from the liquid pump and air from the air pump to the dispensing passage in order to form a foam, and to
deliver, during a second part of the stroke, only air from the air pump to the dispensing passage.

[0010] Improvements in the field of pumps and dispensers for dispensing foamed liquid are always appreciated.

SUMMARY OF THE INVENTION

[0011] Certain embodiments of the present invention provide a pump that mounts to a container, makes a foam of the liquid in
the bottle and dispenses the foam. The pump includes pump body that forms a liquid pump body that defines a pump body cavity
that extends through the liquid pump body to an inlet passage that communicates with an interior of the container. The pump
includes an inlet valve mounted to the liquid pump body that opens in response to pressure in the container that is greater than
pressure in the pump body cavity and that closes to prevent communication between the interior of the container and the pump
body cavity in response to pressure in the pump body cavity that is greater than pressure in the container. The pump includes a
pump head including a nozzle section at an upper end of the pump head and a head tube extending from the nozze section,
wherein the nozze section defines a mouth, the pump head defines a pump head cavity that extends from the mouth through the
head tube, and an outer surface of the head tube is sized and configured to closely fit within the pump body cavity so that the
head tube slidingly moves within and along the pump body cavity. The pump includes a porous member that is positioned within
the pump head cavity. The pump includes a spring support sized to at least partially extend into the pump head cavity. The spring
support is formed to prevent passage of liquid around the spring support into the pump head cavity and defines a spring support
passage that communicates with the pump head cavity and the pump body cavity. The pump includes an outlet valve that opens
to permit communication between the pump head cavity and the pump body cavity in response to pressure in the pump body
cavity and that closes to prevent communication between the pump head cavity and the pump body cavity then not opened by
pressure in the pump body cavity, wherein said outlet valve is retained by said spring support. The pump includes a pump spring
positioned at least partially within the pump body cavity that urges the pump head tube and spring support away from the inlet
passage. The pump includes a flexible diaphragm secured to the pump head at a location separated from the pump body that
extends around the pump head and extends from the location at which it is secured to the pump head to the pump body. The
diaphragm, the pump body and the pump head define an air chamber, and movement of the pump head tube toward the inlet
passage deforms the diaphragm and thereby reduces the volume of the air chamber. The pump head defines one or more air
passageways that communicate with the air chamber and the pump head cavity located between the outlet valve seat and the
porous member.

[0012] Certain embodiments of the present invention provide a foamed soap dispenser. The dispenser includes a container
carrying liquid soap and a pump assembly connected to the container. The pump assembly includes a pump head portion, a
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spring portion and a cap portion. The pump head portion includes a tube and a diaphragm, and the cap portion is configured to
receive the tube and be connected to the diaphragm to define an air chamber. The spring portion includes a spring and a support
member that are received within the tube and the cap portion to define a liquid chamber that receives liquid from the container
through the cap portion. The liquid chamber and air chamber are in communication with a mixing chamber in the pump head
portion proximate a porous member. When the pump head portion is moved to a depressed position, the support member is
configured to compress the spring such that liquid flows from the liquid chamber to the mixing chamber and the diaphragm is
collapsed such that air flows from the air chamber to the mixing chamber, whereby the air and liquid commingle in the mixing
chamber and the air liquid mixture passes through the porous member and is dispensed from the pump head as a foam.

[0013] Certain embodiments of the present invention provide a foamed soap dispenser. The dispenser includes a container
carrying liquid and a pump assembly configured to be secured to the container. The pump assembly is configured to move
between an extended position and a depressed position such that, when the pump assembly is moved from the extended position
to the depressed position, the pump assembly draws liquid from the container and dispenses the liquid as a foam. The dispenser
includes a securing cap that is configured to be detachably connected to the pump assembly such that the pump assembly is
maintained in the depressed position.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0014]

Figure 1 illustrates a front isometric view of a hand-held foam soap dispenser that has a foam pump according to the present
invention in its depressed position.

Figure 2 illustrates a front isometric view of the dispenser of Fig. 1 with its foam pump in the extended position.
Figure 3 illustrates a front isometric view of the foam pump of Fig. 1 in the extended position.

Figure 4 illustrates an exploded view of the foam pump of Fig. 3.

Figure 5 illustrates a cross-sectional side view of the foam pump of Fig. 3.

Figure 6 illustrates a cross-sectional side view of the foam pump of Fig. 3 in the depressed position.

Figure 7 illustrates a front isometric view of the dispenser of Fig. 1 with a securing cap attached thereto.

Figure 8 illustrates a rear isometric view of the dispenser of Fig. 7.

[0015] It should be understood that the invention is not limited to the details of construction and the arrangement of the
components set forth in the following descriptions of embodiments of the invention and illustrated in the drawings. The invention
may be practiced in other embodiments and carried out other than as described and depicted. Also, it is to be understood that the
phraseology and terminology used herein are for the purpose of description and should not be regarded as limiting. The use of
"including" and "comprising" and variations thereof is meant to encompass the items listed thereafter and equivalents thereof as
well as additional items and equivalents thereof.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Figure 1 illustrates a front isometric view of a hand-held foam soap dispenser 10 according to an embodiment of the
present invention. The dispenser 10 includes a foam pump 14 mounted to a container 18. The container 18 is preferably
relatively rigid. The container 18 carries liquid therein, and, by way of example only, the container 18 carries liquid soap.

[0017] The foam pump 14 is shown in Fig. 1 in its depressed position and includes a cap 22, a disc-shaped striker 26, and a
pump head 30 that extends upwardly from the striker 26. In this embodiment, the cap 22 functions as both a body of the foam
pump 14 and a closure for the container 18. The foam pump 14 is detachably connected to the container 18. The cap 22 and
container 18 may each include threads such that the cap 22 may be threadably connected to and disconnected from the
container 18. The striker 26 is received and may be secured within the cap 22 when the foam pump 14 is in the depressed
position. The pump head 30 has a mouth 38 through which foamed soap is dispensed.
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[0018] Figure 2 illustrates a front isometric view of the dispenser 10 of Fig. 1 with the foam pump 14 in the extended position,
When the pump 14 is in the extended position, the striker 26 is above the cap 22. A conical diaphragm 34 extends downwardly
from the striker 26 to the cap 22. The diaphragm 34 is made of a flexible material so that it deforms to be positioned within the cap
22 when the foam pump 14 is in the depressed position. The diaphragm 34 extends upwardly from the cap 22 when the foam
pump 14 is in the extended position. Preferably, and by way of example only, the diaphragm 34 has a wall section that is between
0.381 mm (0.015 inches) and 1.524 mm (0.060) inches thick. The material of which the diaphragm 34 is made varies according to
the chemical constituents of the foaming liquid carried in the container 18. Preferably, the diaphragm 34 may be made of injection
molded thermoplastic elastomer, such as Santoprene™. The diaphragm 34, however, may be made of alternative thermoplastic
and thermoset elastomers, such as, by way of example only, silicon, nitrile, or flourosilicon.

[0019] Figure 3 illustrates a front isometric view of the foam pump 14 in the extended position. A cylindrical liquid pump body 42
extends downwardly from the cap 22. When the foam pump 14 is mounted to the container 18 (Fig. 1), the liquid pump body 42
extends into the container 18. A dip tube (not shown) may be connected to and extend from the liquid pump body 42. The dip
tube may be curved, inverted, and/or extend further into the container 18 when the foam pump 14 is mounted to the container 18
to provide a passage for liquid within the container 18 into the liquid pump body 42.

[0020] Figure 4 illustrates an exploded view of the foam pump 14 of Fig. 3. The foam pump 14 includes the pump head 30, a
spring system 46 and the cap 22. The pump head 30 includes a nozzle section 32 at its uppermost end that forms the mouth 38.
The striker 26 is located below the nozze section 32 and the diaphragm 34 extends downwardly from the striker 26 and outwardly
from the nozzde section 32. The pump head 30 includes a cylindrical pump head tube 50 that extends downwardly from the striker
26 within and beyond the diaphragm 34. The diaphragm 34 includes a flat rim 36 extending around its periphery at its furthest
extent from the striker 26. As indicated by Fig. 4, two gauze tubes 54 are positioned in the mouth 38.

[0021] The spring system 46 includes a spring support 58, a return spring 62, an outlet ball 66, and an inlet ball 70. The spring
support 58, spring 62, and balls 66 and 70 may, by way of example only, be made of metal or plastic. The spring support 58
defines near its lower most extent a gap 74, a seat 78 adjacent to the gap 74, and a flexible tab 80 that extends into the gap 74.
The outlet ball 66 is positioned in the gap 74 on the seat 78 and is urged onto the seat 78 by the tab 80. The spring support 58
also defines a top ledge 88 above the gap 74, a bottom ledge 86 adjacent to the seat 78, and a cylindrical end 82 that extends
downwardly from the bottom ledge 86 to form the lower-most section of the spring support 58. The end 82 is configured to be
received within a portion of the spring 62 such that a top end 90 of the spring 62 abuts the ledge 86. The inlet bail 70 is sized to
abut a bottom end 94 of the spring 62.

[0022] As shown in Figs. 4 and 5, the cap 22 has a generally cylindrical outer wall 104 and an interior base 98 that extends
inwardly from the outer cylindrical wall 104 at a location between the upper end 105 and the lower end 107 of the outer cylindrical
wall 104. The wall 104 has an inner surface 102. A groove 110 extends around the wall 104 and into the wall 104 from the inner
surface 102 at a location that is near the upper end 105. The groove 110 is sized to accept the rim 36 of the diaphragm 34. The
liquid pump body 42 extends downwardly from the interior base 98. The base 98 defines a hole 99 that opens into a cavity 101
that is defined by and extends the length of the liquid pump body 42. The liquid pump body 42 defines a seat 118 at the lower
extent of the cavity 101. The seat 118 is sized to support the inlet ball 70 within the cavity 101. A narrowed section 114 of the
liquid pump body 42 extends downwardly from the seat 118. The seat 118 and the section 114 define a passage 116 through
which liquid may enter the cavity 101.

[0023] As shown in Fig. 5, the pump head tube 50 defines an interior cavity 136 that extends along the tube 50 and
communicates with the mouth 38. The cavity 136 is sized to receive the spring support 58. The pump head tube 50 defines a
support ledge 142 along the interior cavity 136. The top ledge 88 of the spring support 58 abuts the support ledge 142 when the
spring support 58 is inserted in the cavity 136 to position the spring support 58 within the cavity 136. The ledge 88 abutting the
support ledge 142 at least substantially prevents liquid or air from passing along the cavity 136 between the ledges 88 and 142.
An upper portion of the spring 62 is received in the cavity 136 of the pump head tube 50, and the top end 90 of the spring 62
receives the end 82 of the spring support 58. The spring 62 abuts the ledge 86 of the spring support 58. A lower portion of the
spring 62 extends downwardly from the pump head tube 50 into cavity 101 defined by the liquid pump body 42. The bottom end
94 of the spring 62 engages the inlet ball 70 positioned in the seat 118 of the liquid pump body 42. The spring 62 urges the
spring support 58 and pump head 30 upwardly from the liquid pump body 42 to urge the foam pump 14 to the extended position.

[0024] As shown in the assembled foam pump 14 of Fig. 5, the pump head tube 50 is sized to closely fit within the cavity 101 and
to telescopingly move along the cavity 101. The pump head tube 50 includes a seal 126 in a groove extending around the outer
periphery of the tube 50 to maintain a seal between the pump head tube 50 and the liquid pump body 42. The cavity 101 from the
seat 118 to the lower extent of the head tube 50 and the cavity 136 in the head tube 50 from its lower extent to the bottom ledge
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86 define a cylindrical liquid chamber 122 which receives liquid soap from the container 18 (Fig. 1). The spring 62 urges the
spring support 58 and the pump head tube 50 upwardly away from the seat 118. Upward movement of the pump head tube 50
lowers the pressure in the liquid chamber 122, drawing the outlet ball 66 against the seat 78 and drawing the inlet ball 70 from the
seat 118. The inlet ball 70 allows liquid to flow into the liquid chamber 122 of the foam pump 14 through the section 114 from the
container 18.

[0025] The spring support 58 defines a cylindrical first liquid passageway 130 that communicates with the gap 74 and extends
upwardly from the gap 74 toward the mouth 38. A second liquid passageway 132 extends through the seat 78 and the end 82 of
the spring support 58 to communicate with the gap 74 and the liquid chamber 122. The first liquid passageway 130 leads to a
mixing chamber 134 in the pump head 30 that is adjacent to the upper extent of the spring support 58. The mixing chamber 134
includes a baffle or static mix feature 138 that is positioned between the liquid passageway 130 and a series of two gauze tubes
54 in the mouth 38 of the pump head 30. The gauze tubes 54 may be made of gauze or a mesh or any other kind of porous
member that allows the passage of liquid and air therethrough. By way of example only, the gauze tubes 54 may be made of
fabric, plastic, or metal. The pump head 30 may carry one or more gauze tubes 54 in the mouth 38.

[0026] The portion of the spring support 58 that extends through the cavity 136 upwardly from the support ledge 142 to the
mixing chamber 134 is sized and configured to define a passageway 144 between the spring support 58 and the pump head tube
50. The air passageway 144 extends from the lower ledge 142 of the tube 50 to the mixing chamber 134. The air chamber 106 is
formed by the interior base 98, the wall 104, the diaphragm 34 and the pump head tube 50. As shown in Fig. 5. the diaphragm 34
closely, and preferably resiliently, surrounds the pump head tube 50 below and adjacent to the striker 26. The pump head tube
50 includes two air inlets 140 that allow air to travel from the passageway 144 to an air chamber 106 that surrounds the pump
head tube 50.

[0027] The pump head tube 50 may include more than one air inlet 140 or have the inlet 140 at different locations depending on
whether the foam pump 14 is used with an upright hand soap container or in an inverted position with a wall-mounted soap
dispenser. The positions of the air inlet 140 may also be varied in order to reduce the amount of air that is drawn into the air
chamber 106 after passing from the air chamber 106 into the air passageway 144. The base 98 includes an air hole 148 that
extends from the air chamber 106 into the container 18 (Fig. 1) when the foam pump 14 is mounted to the container 18. The air
hole 148 allows air to enter the container 18 from the air chamber 106 to maintain the pressure in the container 18 such that the
container 18 does not collapse as liquid is withdrawn from the container 18. Alternatively, if the container 18 is a collapsing
container, then the base 98 does not include the air hole 148.

[0028] Figure 6 illustrates a cross-sectional side view of the foam pump 14 of Fig. 3 in the depressed position. When the foam
pump 14 is moved into the depressed position, the striker 26 is pushed down into the cap 22 and the diaphragm 34 is collapsed
between the striker 26 and the base 98 compressing air in the air chamber 106. When the diaphragm 34 is collapsed, the
diaphragm 34 covers and seals the air hole 148 in the base 98. Also, when the foam pump 14 is moved into the depressed
position, the pump head tube 50 is moved downward within the liquid pump body 42 in the direction of Arrow A until the tube 50
engages a ledge 152 proximate the seat 118 of the liquid pump body 42 and compressing liquid in the liquid chamber 122. As the
tube 50 is moved downward within the liquid pump body 42, the tube 50 engages the top ledge 88 of the spring support 58 and
pushes the spring support 58 downward in the direction of Arrow A such that the spring 62 is compressed between the inlet ball
70 and the spring support 58. When the foam pump 14 is released from the depressed position, the spring 62 decompresses and
pushes the spring support 58, and thus the tube 50 and pump head 30, upward in the direction of Arrow B until the foam pump 14
is in the extended position. As the foam pump 14 is moved back into the extended position, the striker 26 is moved upward out of
the cap 22 and the diaphragm 34 returns to its non-collapsed form as shown in Fig. 5.

[0029] The foam pump 14 may be assembled by positioning the inlet ball 70 in the cavity 101 of the liquid pump body 42 through
the hole 99 in the base 98 until the ball 70 is received within the seat 118 inside the liquid pump body 42. The spring 62 is then
inserted into the cavity 101 in a similar manner such that the bottom end 94 of the spring 62 engages the inlet ball 70. The
diaphragm 34 is positioned on the pump head tube 50. The outlet ball 66 is then positioned on the seat 78 of the spring support
58, and the spring support 58 is then inserted into the cavity 136 of the pump head tube 50. The pump head tube 50, carrying
the spring support 58, is then inserted into the cavity 101 of the liquid pump body 42 through the hole 99 in the base 98 such that
an upper portion of the spring 62 is received in the pump head tube 50 and the top end 90 of the spring 62 receives the end 82
of the spring support 58 and engages the ledge 86 of the spring support 58. The rim 36 of the diaphragm 34 is inserted into the
groove 110 such that the pump head 30 is secured to the cap 22. The interior side wall 102. base 98, and diaphragm 34 define
an air chamber 106.

[0030] Figure 7 illustrates a front isometric view of the dispenser 10 with a cylindrical securing cap 160 attached thereto. The cap
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160 fits over the striker 26 and cap 22 of the foam pump 14 to hold the foam pump 14 in the depressed position. The cap 160
includes a slot 164 which allows the cap 160 to be fit over the pump head 30. By securing the foam pump 14 in the depressed
position, the cap 160 prevents the dispenser 10 from being accidentally activated during transit and thus prevents the dispenser
10 from leaking soap during transit. The cap 160 includes a cylindrical plug 168 connected thereto by a flexible strand 172. The
plug 168 covers the mouth 38 of the pump head 30 to prevent soap from leaking from the mouth 38 and to prevent contaminants
from entering the dispenser 10. The cap 160 may be made of a flexible material such as plastic or rubber. In an alternative
embodiment, the foam pump 14 may be secured in the depressed position by a number of other features or methods such as, by
way of example only, clips, locking mechanisms, or screw-tops.

[0031] Figure 8 illustrates a rear isometric view of the dispenser 10 of Fig. 7. The cap 160 includes a tear-away strip 176 that is
defined by perforations 180 on the cap 160. The strip 176 includes a tab 184. A user pulls the tab 184 to tear the strip 176 from
the cap 160 along the perforations 180. The user then removes the nozzle cap 168 from the pump head 30 and the rest of the
cap 160 from the cap 22 and striker 26 in order to use the dispenser 10.

[0032] In operation, when the foam pump 14 is assembled with the container 18, the foam pump 14 is locked in the depressed
position by attaching the cap 160 to the foam pump 14. The entire dispenser 10 is then shipped to distributors and consumers in
the depressed position so that the dispenser 10 does not leak while in transit. Referring to Figs. 5 and 6, upon receipt of the
dispenser 10 (Fig. 1), a consumer may dispense soap by removing the cap 160 (Fig. 7) so that spring 62 is allowed to
decompress and move the foam pump 14 into the expended position. As the tube 50 moves upward in the direction of Arrow B, a
low pressure is created in the liquid chamber 122 by the seal 126 between the pump head tube 50 and the liquid pump body 42
and outlet ball 66 being in the seat 78. The vacuum draws liquid soap in the direction of arrow B up from the passageway 116
such that the liquid soap pushes the inlet ball 70 out of the seat 118 and flows between the ball 70 and seat 78 into the liquid
chamber 122. Similarly, as the foam pump 14 moves into the extended position, the diaphragm 34 is expanded and draws air
through the mouth 38, mixing chamber 134, air passageway 144, and air inlet 140 into the air chamber 106.

[0033] The consumer then dispenses foamed soap by pushing the pump head 30 down in the direction of Arrow A such that the
foam pump 14 is moved into the depressed position. As the pump head tube 50 moves downward in the direction of Arrow A
within the liquid pump body 42, the liquid soap in the liquid chamber 122 goes through the second liquid passageway 132 of the
end 82 of the spring support 58 and pushes the outlet ball 66 upward and out of the seat 78 such that the liquid soap flows into
the gap 74 and continues upward through the first liquid passageway 130 of the spring support 58 into the mixing chamber 134.
The tab 80 keeps the outlet ball 66 from being pushed up to block the first passageway 130. At the same time, air is pushed by
the collapsing diaphragm 34 from the air chamber 106 through the air inlet 140 into the air passageway 144 and the air flows
through the passageway 144 into the mixing chamber 134. As the diaphragm 34 collapses, air may also be pushed through the
air hole 148 into the container 18 (Fig. 1) to replace the volume of liquid removed from the container 18 and thus prevent the
container 18 from collapsing.

[0034] As the liquid soap and air enter the mixing chamber 134 together, the liquid soap and air engage the static mixing feature
138 which creates turbulence in the paths of the liquid soap and air and causes the liquid soap and air to combine and commingle
into a liquid-air mixture. The liquid-air mixture then flows in the direction of Arrow C through the gauze tubes 54 and out of the
mouth 38 of the pump head 30. As the pressurized iiquid-air mixture is forced through the gauze tubes 54, the porous members of
the gauze tubes 54 further mixes the liquid-air mixture into a foam and a foamed soap mixture is dispensed from the mouth 38.
After the foamed soap is dispensed, the consumer releases the pump head 30 and the spring 62 decompresses to return the
foam pump 14 back to the extended position. As the foam pump 14 returns to the extended position, liquid soap is again drawn
into the liquid chamber 122 and air is drawn into the air chamber 106 such that the process of dispensing foamed soap may be
repeated. Additionally, as the diaphragm 34 is re-inflated and draws air through the mouth 38 and into the air chamber 106, any
foam that is left in the mouth 38 is drawn back into the pump head 30. In this way, the foam pump 14 is self-cleaning after
dispensing foam.

[0035] In an alternative embodiment, the foam pump 14 may be configured for use in a wall-mounted soap dispenser to dispense
foamed soap. In addition, the foam pump 14 may be configured for use in either an upright or inverted position within the wall-
mounted soap dispenser. When the pump 14 is used in an inverted position, the hole 148 is blocked so that air does not enter
the container 18 from the air chamber 106.

[0036] In an alternative embodiment, the foam pump 14 may use valves instead of inlet and outlet balls to prevent and/or allows
the flow of liquid into and out of the liquid chamber 122.

[0037] The different embodiments of the foamed soap dispenser of the present invention provide several advantages over
conventional foamed soap dispenser systems. The pump is assembled from only three subparts: the cap, the spring system, and
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the pump head. During assembly of the pump, a worker simply places the spring system in the tube of the cap and then inserts
the tube of the pump head into the cap and snaps the diaphragm into place in the cap. By using fewer sub-assembly parts, the
pump is cheaper and easier to manufacture and assemble than conventional foamer pumps. Furthermore, because the foamer
pump includes a cap to secure the pump assembly in the depressed position during transit, the foamer pump cannot accidentally
be depressed and leak and/or dispense soap during transit.

[0038] While various spatial terms, such as, for example, upper, lower, mid, lateral, horizontal, vertical, top, back, rear, front and
the like may used to describe portions of the foam pump, it is understood that such terms are merely used with respect to the
orientations shown in the drawings. The orientations may be inserted, rotated, or otherwise changed, such that an upper portion
is a lower portion, and vice versa, horizontal becomes vertical, and the like.

[0039] The embodiments described herein explain the best modes known for practicing the invention and will enable others
skilled in the art to utilize the invention.

[0040] Various features of the invention are set forth in the following claims.
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Patentkrav

1. Pumpe (14), der er monteret pa en Dbeholder (18),
fremstiller skum af vesken i beholderen (18) og afgiver
skummet, hvilken pumpe (14) omfatter:

et pumpelegeme, der udformer et vaskepumpelegeme (42) der
definerer et hulrum 1 pumpelegemet (101), der strakker sig
gennem vaskepumpelegemet (42) hen til en indlgbspassage (116),
der har forbindelse til en indre del af beholderen (18);

en indlgbsventil, som er monteret pa vaskepumpelegemet (42),
som abner som reaktion pad et tryk i beholderen (18), der er
sterre end trykket i pumpelegemets hulrum (101), og som lukker
for at forhindre en forbindelse mellem den indre del af
beholderen (18) og pumpelegemets hulrum (101) som reaktion pa
et tryk i pumpelegemets hulrum (101), der er sterre end
trykket i beholderen (18);

et pumpehoved (30), der indbefatter et dyseafsnit (32) ved en
gverste ende af pumpehovedet (30) og et hovedrgr (50), der
straekker sig fra dyseafsnittet (32), idet dyseafsnittet (32)
definerer en &abning (38), idet pumpehovedet (30) definerer et
hulrum i pumpehovedet (136), der strakker sig fra abningen
(38) gennem hovedrgret (50), og idet en udvendig overflade af
hovedrgret (50) er dimensioneret og udformet til til at passe
ngjagtigt ind 1 pumpelegemets hulrum (101), saledes at
hovedrgret (50) bevaeger sig glidende inden for og langs
pumpelegemets hulrum (101);

et porgst element (138), der er placeret inden i1 pumpehovedets
hulrum (136);

en fjedersteotte (58), der er dimensioneret til 1 det mindste
delvist at strakke sig ind 1 pumpehovedets hulrum (136),
hvilken fjedersteotte (58):

er udformet til at forhindre en passage af vaeske rundt om
fijederstegtten (58) og ind i pumpehovedets hulrum (136), og
definerer en fjedersteottepassage, der har forbindelse til
pumpehovedets hulrum (126) og pumpelegemets hulrum (101);

en udlgbsventil, som er monteret pa fjedersteotten (58), og som
abner for at muliggere en forbindelse mellem pumpehovedets

hulrum (126) og pumpelegemets hulrum (101) som reaktion pa et
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tryk 1 pumpelegemets hulrum (101), og som lukker for at
forhindre en forbindelse mellem pumpehovedets hulrum (126) og
pumpelegemets hulrum (101), nar den ikke er abnet som fglge af
et tryvk 1 pumpelegemets hulrum (101), hvilken udlgbsventil
holdes tilbage af fjederstgtten (58);

en pumpefjeder (62), som er placeret i det mindste delvist
inden i pumpelegemets hulrum (101), og som presser
pumpehovedrgret (50) og fjederstogtten (58) vak fra
indlgbspassagen (116);

en fleksibel membran (34), som er fastgjort til pumpehovedet
(30) pd et sted, der er adskilt fra pumpelegemet (42), og som
straekker sig rundt om pumpehovedet (30) og strakker sig fra
det sted, hvor det er fastgjort til pumpehovedet (30), og hen
til pumpelegemet (42), idet membranen (34), pumpelegemet (42)
og pumpehovedet (30) definerer et luftkammer (106), og en
bevaegelse af pumpehovedrgret (50) hen mod indlgbspassagen
(116) deformer membranen (34) og i den forbindelse reducerer
luftkammerets (106) volumen; og idet

pumpehovedet (30) definerer en eller flere passager (144), der
har forbindelse til luftkammeret (106), og pumpehovedet (126)
er placeret mellem udlgbsventilens sade (78) og det porgse
element (138).

2. Pumpe ifwlge krav 1, ved hvilken fjederen (62) steder op
til fjederstgtten (58) og fjederstgtten (58) stegder op til
pumpehovedrgret, idet fjederen (62) presser pa fjederstotten
(58) og via fjederstotten (58) presser pumpehovedrgret vak fra
indlgbspassagen (116).

3. Pumpe ifelge krav 1 eller 2, ved hvilken fjederstgtten
(58) straekker sig gennem pumpehovedets hulrum fra det sted,
hvor fjederstgtten (58) forhindrer passage af vaske rundt om
fijederstegtten (58) og ind i pumpehovedets hulrum, til et sted
mellem luftpassagerne og det porgse element (138), og ved
hvilken fjederstgtten (58) 1 pumpehovedets hulrum er adskilt
fra pumpehovedrgret for at definere en luftpassage mellem
pumpehovedrgret og fjederstgtten (58), hvorved vaske passerer

gennem fijederstegttepassagen og luft passerer gennem
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luftpassagen for at Dblive Dblandet pa et sted mellem
fijederstotten (58) og det porgse element (138).

4, Pumpe if@lge et hvilket som helst af kravene 1 til 3, ved
hvilken fjederen (62) stgder op til indlgbsventilen for at
presse indlgbsventilen til lukket stilling for at forhindre en
forbindelse mellem pumpelegemets hulrum og den indre del af
beholderen (18).

5. Pumpe ifglge et hvilket som helst af kravene 1 til 4, ved
hvilken pumpehovedet (30) er forsynet med en stgdmekanisme
(26), der er placeret mellem membranen (34) og pumpelegemet,
idet stedmekanismen (26) og pumpelegemet er udformet til at ga
lgsbart i indgreb med hinanden, hvorved stgdmekanismen (26) og
pumpelegemet bevarer pumpehovedet (30) i forhold til hinanden
pa en sadan made, at pumpehovedrgret i det vasentlige befinder

sig inden i pumpelegemets hulrum.

6. Pumpe ifglge krav 5, ved hvilken stgdmekanismen (26) og
pumpelegemet er udformet til at omslutte membranen (34), nar
stgdmekanismen (26) og en hatte (22) gar 1 indgreb med

hinanden.

7. Pumpe ifwlge krav 5 eller 6, ved hvilken pumpelegemet
definerer en luftpassage, der har forbindelse til et
luftkammer (106) og den indre del af Dbeholderen, idet
luftpassagen er ©placeret saledes, at den overlejres af
membranen (34), nar stgdmekanismen (26) og pumpelegemet gar i
indgreb med hinanden for at bevare pumpehovedrgret 1 det

vesentlige inden for pumpelegemets hulrum.

8. Pumpe ifglge et hvilket som helst af kravene 1 til 7, der
desuden er forsynet med et fastgesrelseskappe (160), hvilken
fastggrelseskappe (160) gar legsbart i indgreb med pumpehovedet
(30) for at bevare pumpehovedet (30) i en nedtrykket position,

i hvilken pumpehovedrgret presses mod indlgbspassagen (116).

9. Dispenser til skumsabe (10), der omfatter:
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en beholder (18), der indeholder flydende sa&be;

en pumpeenhed (14), der er forbundet med Dbeholderen (18),
hvilken pumpeenhed (14) indbefatter en pumpehoveddel (30), en
fjederdel (46) og en hattedel (22);

idet pumpehoveddelen (30) indbefatter et zrgr (50) og en
membran (34), og idet hattedelen (22) er udformet til at
optage rgret (50) og blive forbundet med membranen (34) for at
definere et luftkammer (106), idet fijederdelen (46)
indbefatter en fjeder (62) og et stegtteelement (58), der er
optaget inden 1 rgret (50) og hattedelen (22) for at definere
et vaskekammer (122), der modtager vaeske fra beholderen (18)
via hattedelen (22), idet wvaskekammeret (122) og luftkammeret
(106) har forbindelse til et blandekammer (134) i
pumpehoveddelen (30) i nerheden af et poregst element (138),
idet pumpehoveddelen (30) bevages til en nedtrykket position,
idet stotteelementet (58) er udformet til at trykke fjederen
(62) sammen, saledes at vasken strgmmer fra vaskekammeret
(122) til Dblandekammeret (134), og membranen (34) falder
sammen, saledes at der stregmmer luft fra luftkammeret (106)
til blandekammeret (134), hvorved luften og vasken blandes i
blandekammeret (134) og blandingen af luft og vaske passerer
gennem det porgse element (138) og afgives fra pumpehoveddelen

(80) som skum.

10. Dispenser (10) ifglge krav 9, ved hvilken hattedelen (22)
er forsynet med et lufthul (148), der strakker sig mellem
luftkammeret (106) og beholderen (18), saledes at der, nar
vasken trakkes fra Dbeholderen (18) ind 1 pumpeenheden,
strgmmer luft fra luftkammeret (106) ind i beholderen (18).

11. Dispenser (10) ifglge krav 9 eller 10, wved hvilken
pumpehoveddelen (30) er forsynet med en skive (26), der er
udformet til at blive optaget inden 1 hattedelen (22) og
tildekke membranen (34) inden i hattedelen (22), nar
pumpehoveddelen (30) er trykket helt ned og membranen (34) er

faldet sammen inden 1 hettedelen (22).

12. Dispenser (10) ifglge krav 9, ved hvilken hattedelen (22)
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er forsynet med et lufthul (148), der straekker sig mellem
luftkammeret (106) og beholderen (18), idet membranen (34)
tildekker lufthullet (148), nar membranen (34) er faldet

sammen.

13. Dispenser (10) ifeglge et hvilket som helst af kravene 9
til 12, der desuden er forsynet med en fastggrelseskappe
(160), hvilken fastggrelseskappe (160) gar lesbart i indgreb
med pumpehoveddelen (30) for at bevare pumpehoveddelen (30) i
den nedtrykkede position.

14. Dispenser (10) ifeglge et hvilket som helst af kravene 9
til 13, ved hvilken stgtteelementet (58) og rgret definerer en
luftpassage, der strakker sig fra luftkammeret (106) til
blandekammeret (134), og ved hvilken rgret definerer et
luftindlegb, der har forbindelse til luftkammeret (106) og

luftpassagen.

15. Dispenser (10) ifelge et hvilket som helst af kravene 9
til 14, ved hvilken stgtteelementet (58) er forsynet med en
vaskepassage, der strakker sig fra wvaskekammeret (122) til
blandekammeret (134).

16. Dispenser (10) ifelge krav 15, ved hvilken fjederdelen
(46) er forsynet med en udlgbsventil, der er monteret 1
stgtteelementet (58) for at blokere og muliggere passagen af
vaeske fra vaeskekammeret (122) til vaskepassagen, og en
indlgbsventil, der er monteret 1 hettedelen (22) for at
blokere og muliggesre passagen af vaske fra beholderen (18) til
veskekammeret, idet der, nar fjederen (62) trykkes sammen,
strgmmer vaske fra veskekammeret (122) forbi udgangsventilen
og 1ind 1 vaskepassagen, og idet der, nar fjederen (62)
udvides, strgmmer vaske forbi indlgbsventilen og ind 1
vaeskekammeret (122) fra beholderen (18).

17. Dispenser (10) ifwlge krav 13, ved hvilken pumpeenheden
(14) er forsynet med en abning (38), der afgiver sabe, og

fastgerelseskappen (160) er forsynet med en prop, der
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tildakker abningen (38) for at forhindre, at der lgber sabe ud
fra abningen (38), og forhindre, at der slipper urenheder ind

i dispenseren (10).

18. Dispenser (10) ifglge krav 17, ved hvilken proppen er
forbundet med fastgerelseskappen ved hjaelp af en fleksibel
trad.

19. Dispenser (10) ifglge krav 13 ved hvilken
fastggrelseskappen (160) er forsynet med en aftagelig
strimmel, der er udformet til at blive fjernet fra
fastggrelseskappen (160), saledes at fastggrelseskappen (160)

kan blive fjernet fra pumpeenheden (14).
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