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(57) Abstract: A pump (14) for dispensing fluid that includes a
pump head (30) having a mixing chamber (134) and a porous mem-
ber (54). The pump head includes a tube (50) and diaphragm (34).
The pump includes a cap (22) having a body (42) defining a cav-
ity (101) that receives the tube. The cap is connected to the di-
aphragm to define an air chamber (106) communicating with the
mixing chamber. The pump includes a spring system (46) received
in the tube and cavity. The tube, cavity, and spring system define
a liquid chamber (122) that communicates with the mixing cham-
ber. The spring system includes a spring (62) positioned to be com-
pressed such that liquid is urged from the liquid chamber (122) to
the mixing chamber and the diaphragm is configured to be com-
pressed such that air is drawn from the air chamber to the mix-
ing chamber. The liquid and air commingle into a mixture that is
pushed through the porous member to form a product.
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DEVICE FOR DISPENSING FLUID

FIELD OF THE INVENTION

The present invention generally relates to a pump and dispenser for

LA

dispensing foamed lguids. More particularly, the present invention relates o an

upright pump that dispenses fiquid soap as foam.

BACKGROUND OF THE INVENTION

Foamed soap has become extremely popular. Foamed socap is dispensed
14 oy wall-mounted dispensers generally in commetcial appiications, such as in
restrooms or hospilals, or by hand-held or upright countertop dispensers. The

o

hand-held dispensers are popular because they, unlike wall-mounted dispensers,

may sasily be transporied o different areas of nead and then easily disposed of
Hand-held dispensers may be used in the growing home healthcare and food

ih

--h

handiling locations and thus cover g broader range of fraditional hand washing
uses then wall-mounted dispensears.

Hand-held foam soap dispensers operate by use of a pumgp that differs
from a conventional liquid dispensing pump by receiving liquid soap from a soap
container, combining the liguid soap with alr, and dispensing the liquid and alr
28 sombination as a foam. These foam pumps thus typically include many discreie

parts, are mechanically and structurally more complex than liguid pumps, and
reguire more assembly stages than are required for a conventional liquid pump.

The number of parts and assembly stages increase the cost and time regquired to

manufacture a foam pump for a hand-held dispenser.

H
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SUMMARY OF THE INVENTION

Certain embaodiments of the present invention provide a vump that mounis
o a pottle, makes a foam of the liguid in the botlie 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 liguid pump body to an inlet passags that

commuricates with an interior of the bottie. The pump includes an inlet vaive

L}

mounted to the liguid pump body that opens in response 1o pressure in the botlle
that is greater than pressure in the pump body cavity and that closes to prevent
communication belween the interior of the bottle and the pump body cavity in

response {o pressure in the pump body cavily that is greater than pressure in the

=
P
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bottle. The pump includes a pump head including a nozzle secti

[

£

nupper
end of the pump head and a head tube extending from the nozzle section,
wherein the nozzle section defines a mouth, the pump head defines a pump head
cavily that extends from the mouth through the head tube, and an outer surface
of the head fube is sized and configured to closely fit within the pump body cavily
so that the head tube slidingly moves within and along the pump body cavity.

The pump includes a porous member that is positionad within the pump head
cavity, The pump includes a spring support sized to at least partizily extend into
the pump head cavity The spring support is formed to prevent passage of liguid
araund the spring support into the pump head cavity and defines a spring

1

support passage that communicates with the pump head cavity and the pump

o

Tt

body cavity. The pump includes an outist valve that opens to permit

commurication batween the pump head cavity and the pump bady cavily in

R

response to pressure in the pump body cavity and that closes to prevent

R
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communicaiion between the pump head cavity and the pump body cavity when
not opened by pressure in the pump body cavity. The pump inciudes a pump

spring positioned al least partially within the pump body cavity that urges the
pump head fube and spring support away from the inlet passage. The pump
inciudes @ Hexible diaphragm securad o the pump head at a location separated
from the pump body that extends around the pump head and exiends from the
tocation at which i is secured fo 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 twbe toward the inlet passage deforms the
diaphragm and thereby reduces the volume of the alr 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.

Certain embodimants of the present invention provid
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dispenser. The dispenser includes a container carrying figuid scap and a pump

assembly connected fo the container. The pump assembly includes a pump

head portion, a spring portion and a cap portion. The pump head portion
includes a tube and a diaphragm, and the cap portion is configured 1o receive the

fube and be connected to the diaphragm to define an air chamber. The spring

portion includes a spring and 3 support member that are received within the tube

oy

and the cap portion o define g liquid chamber that recaives liquid from the

ontainer through the cap portion. The liquid chamber and air chamber are in

communication with a mixing chamber in the pump head portion proximate a

¥

io & depressed posit

Y

porous member. When the pump head portion is movead

the support member is configured to compress the spring such that liquid flows

-~
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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 liguid mixiure passes
through the porous member and is dispensed from the pump head as a foam.
Certain ambodiments of the present invention provide a foamed scap
dispenser. The dispenser includes a container carrving Hquid and a pump
assembily configured {o be secured o the container. The pump assembly is
configured to move between an extended position and a deprassed position such
that, when the pump assembly is moved from the extended position to the
depressad position, the pump assembly draws liguid from the container and

dispenses the liquid as a foam. The dispenser includes a securing cap thatis

Ll

~

v

corfigurad o be detachably connected o the pump assembly such that the pump

assambly s mainiained in the depressed position.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

Figure 1 Hllusirates a front isometric view of 3 hand-held foam soap
dispenser that has a foam pump according to the present invention in its
depressed position.

Figure 2 fllusirates a front isometric view of the dispenser of Fig. 1 with its

foam pump in the extended position.

Figure 3 lllustrates a front isometric view of the foam pump of Fig. 1 inthe

Figure 4 flustrates an exploded view of the feam pump of Fig. 3.

4

gure b llustrates a cross-sectional side view of the foam pump of Fig. 3.

5%
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Figure © lHlustrates a cross-sectional side view of the foam pump of Fig. 2
in the depressed position.

Figure 7 Hlustrates a front isometric view of the dispenser of Fig. 1 with a
sgouring cap attached thereto,

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

i should be understood that the invention is not limited {0 the details of
construction and the arrangement of the components set forth in the following
descriptions of embodiments of the invention and lustrated in the drawings. The
nvention may be practiced In other embodiments and carried out other than as
described and depicted. Also, it is to be undersiood that the phraseology and
terminclogy used herein are for the purpose of description and shouid not be
regarded as limiting. The use of "including” and "comprising” and variations
theraof is meant to encompass the items listed thereafter and equivalents thereof

as well as additional ttems and eguivalents thereof.

DETAILED DESCRIPTION OF THE INVENTION

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

The foam pump 14 is shown in Fig. 1 In #s depressed position and
includes a cap 22, a disc-shaped striker 28, and a pump head 30
upwardly from the striker 28, In this embodiment, the cap 22 functions as both a

pody of the foam pump 14 and a closure for the container 18, The foam pump 14

“n
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is detachably connected o the container 18, The cap 22 and container 18 may
2ach include threads such that the cap 22 may be threadably connected o an
disconnected from the container 18, The striker 26 is received and may be
secured within the cap 22 when the foam pump 14 18 in the depressed position.
The pump head 30 has a mouth 38 through which foamed soap is dispensead.
Figure 2 illustrates a front isometric view of the dispenser 10 of Fig. 1 with

the foam pump 14 in the exiended position. Whean the pump 14 isin the
extended position, the siriker 28 is above the cap 2. A conical diaphragm 34
extends downwardly from the stiiker 26 {o the cap 22, The diaphragm 34 is

ade of g tlexible material so that it deforms to be positioned within the cap 22

I

when the foam pump 14 is in the depressed position. The digphragm 34

¥

wisnds

(ﬁ

upwardly from the cap 22 when the foam pump 14 is i1 the extendad position.

e

reterably, and by way of example only, the diaphragm 34 has a wall section that

is between 0.015 inches {0.381 mm) and 0.080 inche

2]

material of which the digphragm 34 is made varies according o 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

it T

Santoprens . The diaphragm 34, however, may be made of alternative
thermoplastic and thermoset elastomers, such as, by way of example only,

stiicon, nitriie, or flourosilicon.

1

ure 3 Hustrates a front isometric view of the foam pump 14 inthe
exiended position. A cyiindrical iquid pump body 42 extends downwardly from
the cap 22. When the foam pump 14 is mounied {o the container 18 {Fig. 1), the
fauid 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

6
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curved, inverted, and/or extend further into the container 18 when the foam pump
14 18 mounted to the container 18 {o provide a passages for liquid within the
container 18 into the Hguid pump body 42

Figure 4 fliusirates an expioded view of the foam pump 14 of Fig. 3. 1
foam pumgp 14 includes the pump head 30, a spring system 48 and the cap 22,
The pump head 30 includes a nozzie saction 32 at s uppermost end that forms
the mouth 38, The striker 28 is located below the nozzle saction 32 and the

digphragm 34 exiends downwardly from the siriker 28 and outwardly from the

nozzie section 32, The pump head 30 includes a cylindrical pump head tube 50
that extends downwardly from the siriker 26 within and bevond the diaphragm 34
The diaphragm 34 includes a flat rim 38 extending around its periphery at fis

furthest extent from the striker 28, As indicated by Fig. 4, two gauze tubes 54 are

The spring system 48 includes a spring support 58, a return spring 82, an
outlet ball 66, and an inlet ball 70. The spring support 58, spring 82, and balls 88

and 70 may, by way of example only, be made of metal or plastic. The spring

Lit]

support 58 defines near its lowsr most extent a gap 74, a seat 78 adjzcent io the

he outiet ball 88 is

=,

{

gap 74, and a flexible tab 80 that extends into the gap 74, T
nositionad in the gap 74 on the seat 78 and is wged onto the seat 78 by the tab
80, The spring support 58 also defines a top ledge 88 above the gap 74, 5
botiom ledge 88 adjacent to the seat 78, and a cylindrical end 82 that extends
downwardly from the bottom ledge 86 {o form the lower-maost section of the
spring support 88, The end 82 s configurad to be recaived within a portion of the
spring 82 such that g top end 90 of the spring 62 abuts the ledge 88. The inlet

Bail 70 is sized o abut a botlom end 94 of the spring 82.
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As ghowt in Figs. 4 and &, the cap 22 has a generaily cvlindrical cuter wall
104 and an interfor base 88 that exdends inwardly from the outer cylindrical wall

\aw

104 at a jocation between the upper end 105 and the lower end 107 of the outer

cviindrical wail 104, The wall 104 has an inner swrface 102, A groove 110

extends around the wall 104 and info the wall 104 from the inner surface 102 ata
tacation that is near the upper end 105, The groove 110 is sized o aecept the
rim 30 of the diaphragm 34, The liquid pump body 42 extends downwardly from

the interior base 88, The base 88 defines a hole 98 that opens inio a cavity 101

~

that is defined by and extends the length of the liguid pump body 42. The liquid
pump body 42 defines a seat 118 at the lower extent of the cavity 101, The seat
118 i3 sized to support the iniet 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 118 through which figuid may enter the
oavity 101

As shown in Fig. 5, the pump head tube 50 defines an interior cavity 138
that extends along the tube 50 and communicates with the mouth 38, The cavity

136 18 sized to receive the spring support 58, The pump head tube 50 defines a

suppaort ledge

,.

142 aiong the interior cavity 138, The lop ledge 88 of the spring
support 58 abuis the support iedge 142 when the spring support 58 is inserted in
the cavity 138 to position the spring support 58 within the cavity 138, The ledge
88 abutting the support ladge 142 at least substantially prevents liquid or air fron
passing along the cavily 136 betwaen the ledges 88 and 142. An upper portion

of the spring 82 is received in the cavity 128 of the pump head tube 50, and the

top end 80 of the spring 62 receives the end 82 of the spring support 58, The

¥

e

spring 62 abuts the ledge 86 of the spring support 58. A lowsr portion of the
8
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spring 62 extends downwardly from the pump head fube 50 into cavity 101

,)

defined by the Hquid pump body 42. The bottom end 84 of the spring 82 engages

the inlet ball 70 positioned in the seat 118 of the licuid pump body 42, The spring
82 urges the spring support 38 and pump head 30 upwardly from the liquid pump
body 42 1o urge the foam pump 14 1o the extended position.

As shown in the assembied foam pump 14 of Fig. 5, the pump head tubs
50 is sized {o clossly fit within the cavity 101 and o islescopingly move along the

,..

101, The pump head fube 50 includes a seal 126 i & groove axdanding

b=

cavity

c<~

around the ouler periphery of the tube 50 to maintain a seal between the pump

§

head fube 50 and the Hquid pump body 42, The cavity 101 from the seat 118 1o
the lower extent of the head tube 50 and the cavily 138 in the head tbe 50 from

s lower exient to the botlom ledge 88 define a oyvlindrical liguid chamber 122

3 - o

which receives liquid soap from the container 18 {(Fig. 1). The spring 84 urges

the spring support 58 and the pump head tube 50 upwardly away from the seal
118, Upward movement of the pump head tube 50 lowers the presswre in the
iquid chamber 122, drawing the outlet ball 88 against the seat 78 and drawing

the inlet ball 70 from the sseat 118, The inlet ball 70 allows liguid {o flow into the

-

quid chamber 122 of the foam pump 14 through the section 114 from the

m

cortainer 18.
The spring support 58 defines a cyiindrical first liquid passageway 130 that
communicates with the gap 74 and extends upwardly from the gap 74 toward the

mouth 38, A second liguid passageway 132 extends through the seat 78 and the

g

gnd 82 of the spring support 58 to communicale with the gap 74 and the liquid

oY ™o

chamber 122, The first iguid passageway 120 leads fo a mixing chamber 134 in

~

the pump head 30 that is adjacent to the upper extent of the spring support 52

@
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Thea mixing chamber 134 includes a hafle or siatic 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

figuid and air therethrough, By way of example only, the gauze tubes

UJ

54 may be
made of fabric, plastic, or metal. The pump head 30 may carry ong of more

gauze fubes 54 in the mouth 38

The portion of the spring support 58 that extends through the cavity 138
upwardly from the support ledge 142 1o the mixing chamber 134 is sized and

configured o define a passageway 144 between the spring support 58 and the
oump head tube 50, The air passageway 144 extends from the lower ledge 142
of the iube 50 to the miking 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. &, the diaphragm 34 closely, and preferably resiliently, surround
the pump head tube 50 below and adiacent to the striker 28. The pumgp head
tubs 50 includes two air inlets 140 that allow air to fravel from the passageway
144 to an air chamber 106 that surrounds the pump head tube &0
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 i3

ad with an upright hand soap containar or in an inveried posidion 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 alr chamber 106 after

passing from the air chamber 108 inlo the air passageway 144, The base 88

e

includes an air hole 148 that extends from the air chamber 108 into the container

-~

18 {Fig. 1) when the foam pump 14 is mounied to the container 18. The air hole

’(..2

i
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148 aliows air to enter the container 18 from the air chamber 108 to maintain the
pressuwre in the container 18 such that the container 18 does not collapse as
Hquid is withdrawn from the container 18, Alternatively, if the container 1Sis a
coflapsing container, then the base 98 does not include the air hole 148,

f,..

Figure 6 diustrates a cross-sectional side view of the foam pump 14 of Fig.
3 in the depressed position. Whaen the foam pump 14 is moved info the
depressad position, the siriker 26 is pushed down info the cap 22 and th
digphragm 34 is collapsed between the striker 28 and the base 98 compressing
air iy the air chamber 108, When the diaphragm 34 is collapsad, the diaphragm
34 covers and seals the air hole 148 in the base 98. Also, when the foam pump
14 is moved info the depressed position, the pump head tube 50 is moved

downward within the liguid pump body 42 in the direction of Arrow & undif the tube

50 engages a ledge 152 proximate the seat 118 of the liquid pumg body 42 and

o

compressing liquid in the liquid chamber 122, As the tube 50 is move

~

dgowrnward within the liquid pump body 42, the tube 50 engages the to

17

ledge 88

o

of the spring support 58 and pushes the spring support 58 downward in the
direction of Arrow A such that the spring 82 is comprassed between the inlet ball
70 and the spring support §8, 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

unti the foam pump 14 is in the extended postlion. As the foam pump 14 is
moved back into the extended position, the striker 28 is moved upward out of the
cap 22 and the diaphragm 34 retumns to its non-collapsed form as shown in Fig.
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The foam pump 14 may be assembied by positioning the inlet ball 70 in
2 cavily 101 of the liquid pump body 42 through the hole 89 in the base 88 until
the ball 70 s received within the seat 118 inside the liquid pump body 42. The

oring 2 is then inserted into the cavity 101 in a sivilar manner such that the

(Va1

bolfom end B4 of the spring 62 engages the inlet ball 70, The diaphragm 34 is
positioned on the pump head tube 50, The outlet ball 88 is then positioned on
the seat 78 of the spring support 58, and the spring support 58 is then inserted
into the cavity 138 of the pump head tube 50, The pump head fube 50, carying
the spring support 58, is then inssrted into the cavity 101 of the liguid pump body

el

10 42 through the hole 88 in the base 88 such that an upper portion of the spring 82

8]

is received in the pump head tube 50 and the top end 80 of the spring 8

receives the end 82 of the spring support 58 and engages the ledge 88 of the

r[l

spring

Rec

upport 58, The rim 36 of the diaphragm 24 is inseried into the groove
110 such that the pump head 30 is secured to the cap 22. The interior side wall
13 102, base and diaphragm 34 define an air chamber 106,
Figure 7 illustrates a front isometric view of the dispenser 10 with a
cyiindrical securing cap 160 altached thereto. The cap 180 fits over the siriker 26
and cap 22 of the foam pump 14 to hold the foam pump 14 in the depressed

position. The cap 180 includes a slot 164 which allows the cap 160 o be it over

(I}

20 the pump head 30. By securing the foam pump 14 in the depressed position, the
cap 160 preventis the dispenser 10 from being accidentally activated during
transit and thus prevenis the dispenser 10 from leaking soap during transit. The
cap 160 includes a cylindrical plug 188 connected thereto by a flexible strand
172, The plug 168 covers the mouth 38 of the pump head 30 to prevent scap

25 from leaking from the mouth 38 and to prevent contaminants from entering the

B2

1
i
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dispenser 18, The cap 180 may be made of a flexible material such as plastic o
rubber. In an alternative embaodiment, the foam pump 14 may be secured in the
depressed position by a number of other fealures or methods such as, by way of
axample only, clips, locking mechaniams, or screw-iops.

Figure 8 fllustrates a rear isometlric view of the dispenser 10 of Hig. 7. The
cap 160 includes a tear-away strip 176 that is defined by perforations 180 an the
cap 1680, The strip 170 includes a tab 184, A user pulls the tab 184 v tear the
sirip 178 from the cap 160 along the perforations 188, The user then ramoves
the nozzle cap 168 from the pump head 30 and the rest of the cap 180 from the
cap 22 and striker 28 0 order {o use the dispenssr 10,

in operation, when the foam pump 14 is gssembled with the conlainer 18,

the foam pump 14 is iocked in the depressed position by attaching the cap 160 o

4

the foam pump 14, The entire dispenser 10 is then shipped to dishributors and

I,/,

consumers in the depressed position so that the dispenser 10 does not leak whils
i transit. Referring to Figs. 5 and 8, upon receipt of the dispenser 10 (Fig. 1), a

3
<

Cf)

consumer may dispense soap by removing the cap 160 {Fig. 7} so that spring
is allowed 1o decompreass and move the foam pump 14 into the extendesd
position. As the tube 50 moves upward in the direction of Arrow B, a low
pressuye is created in the liguid chamber 122 by the seal 128 belween the pump
head tube 50 and the liquid pump body 42 and outiet ball 88 being in the seat 78,
The vacuum draws liquid soap in the direction of arrow B up from the
passageway 118 such that the liquid scap pushes the inlet ball 70 out of the seat
118 and fiows between the ball 70 and seat 78 inlo the liquid chambey 122

Similarly, as the foam pump 14 moves into the exiended position, the diaphragm

,,M
i
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24 s expanded and draws air through the mouth 38, mixing chamber 134, air
passageway 144, and air inlet 140 into the air chamber 108

The consumear then dispenses foamed soap by pushing the pump head 30
down in the direction of Arrow A such that the foam pump 14 is maoved into the
depressed position. As the pump head fube 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 cutlet ball 88 upward and out of the seat 78 such that
the iguid soap flows into the gap 74 and continuss upward through the first liquid
passageway 130 of the spring support 88 into the mixing chamber 134, The tab
80 keeps the outlet ball 65 from being pushed up to block the first passageway
130, Al 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} io replace the volume of liguid removed from the conlainer

A

18 and thus prevent the container 18 from collapsing.

Az the liquid scap and air enter the mixing chamber 134 togather, the

s

Hquid soap and air engage the static mixing feature 138 which creates turbulence

i the paths of the liquid soap and air and causes the liquid scap and air to
combine and commingle into a liquid-alr mikiure. 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 liquid-alr mixture is foroed ¢ through
the gauze twbes 54, the porous members of the gauze tubes 54 further mixes the

figuid-alr mixture into a foam and a foamed soap mixture is dispensad from the

4

Y
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mouth 38, After the foamed soap is dispensed, the consumer releases the pump
head 30 and the spring 82 decomprasses to return the foam pump 14 back to the
axtended position. As the foam pump 14 retumns {o the exdended position, liguid
s0ap i again drawn into the guid chamber 122 and al is drawn inlo the an
chamber 108 such that the process of dispensing foamed svap may be repeated.
Additionally, as the diaphragm 34 is re-inflated and draws air through the mouth
38 and into the air chamber 108, any foam that is left in the mouth 38 is drawn
back info the pump head 30, In this way, the foam pump 14 iz self-cleaning after
dispensing foam

in an alternative embodiment, the foam pumgp 14 may be configured for
use in a wallbmounied soap dispenser {o dispense foamsd soap. In addilion, the
foam pump 14 may be configured for use in either an upright or inveried position
within the wall-mounted soap dispenser. When the pump 14 is used in an
nverted position, the hole 148 is blocked so that air dees not enter the container
18 from the air chamber 106,

In an alternative embodiment, the foam pump 14 may use valves instead
of inlet and outlel balls 1o prevent andfor allows the flow of iquid into and cut of
the Hquid chamber 122,

The different embodiments of the foamed soap dispenser of the present
invention provide several advaniages over conventional foamed soeayp dispenser
systems. The pump is assembled from only three subparis: the cap, the spring
system, and the pump head. During assembly of the pump, a worker simply
piaces the spring system in the ube of the cap and then inseris the fube of the
oump head into the cap and snaps the diaphragm into place in the cap. By using

fewer sub-assembly paris, the pump is cheaper and easier to manufacture and

i

(4]
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assembie than conventional foamer pumps. Furthermore, because the foame
pump includes a cap o secure the pump assembly in the depressed position
during transit, the foamer pump cannot accidentaily be depressed and leak
andfor dispense scap during fransit

Whilte 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, & is understood that such terms are merely used with
respect {o the origniations shown in the drawings. The orientations may be
inverted, rotated, or otherwise changed, such that an upper portion is a lower
partion, and vice versa, horizontal becomes vertical, and the lke.

YVariations and maodifications of the foregoing are within the scope of the

esent invention. It is understood that the invention disclosed and defined
herein extends to all alternative combinations of two or more of the individual
fzatures mentionad or evident from the text and/or drawings. All of these
different combinations constitule various alternative aspects of the present
invention. Tt
praciicing the invention and will enable others skilled in the art to utilize the
invention. The claims are to be construed to include alternative embodimenis to

the axtaent permitted by the prior art.

Vartous fealures of the invention are set forth in the foliowing claims.
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CLAIMS
A pump that mounts {o a baottle, makes a foam of the figuid in the

botile and dispenses the foam, the pump comprising:

a pump body that forms a liquid pump body that defines a pump bod
cavity that extends through the liquid pump body o an inlet passage that
communicales with an interior of the botile;

an inlet valve mountad to the liguid pump body that opens in response to
pressure in the bottle that is greater than pressure in the pump body cavity and
that cioses to prevent communication between the interior of the bottle and the
pump body cavity in response {o pressure in the pumg body cavity that is greater
than pressura in the bottle

& pump head including a nozzle section at an upper end of the pump head
and a head tube extending from the nozzie section, the nozzle section defines a

the mouth

v ot

maouth, the pump head defines a pump head cavity that extends from
through the head tube, and an outer surface of the head fube is sized and
configured fo closely fit within the pump body cavity so that the head fube
siidingly moves within and along the pump body cavity;

a porous member is positioned within the pump head cavity;

a spring support sized to at least partially extend into the pump head
cavity, the spring support:

formed to prevent passage of liquid around the spring support into the

pump head tube cavity, and

defining a spring support passage that communicates with the pump head

cavity and the pump body cavity;
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an outlet valve mounted 1o the spring support that opens o permit
communication belween the pump head cavity and the pump body cavity in
rasponse 10 presswre in the pump body cavity and that closes o prevent
sommunication betweaen the pump head cavily and the pump body cavity when

! not openad by pressure in the pump body cavity;
a pump spring positioned at least parlially within the pump body cavity that

urges the pump head tube and spring support away from the inlet pagsags;

a Hlexible diaphragm securad to the pump head at a location separated
from the pump body, extending arcund the pump head and extending from the

iocation at which it is securad to the pump head {o the pump body, the

o
)
s

i

diaphragm, the pump body and the pump head defining an alr chamber and
maovement of the pump head tube toward the inlet passage deforms the
digphragnt and thereby reduces the volume of the air chamber, and
the pump head defining one or more air passageways that communicate
13 with the alr chamber and the pump head cavity located between the cutiet valve

seat and the porous member.

2. The pump of clgim 1, wherein said outlet valve is retained by the

spring support.

5
fo)

3. The pump of claim 1 or 2, wherein the spring abuts the spring
support and the spring support abuis the pump head tube whereby the spring
urges the spring support and through the spring support the pump head tube

away from the iniet passage.
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4. The pump of claim 1, 2 or 3 wherein the spring support exiends
through the pump head cavily from the location at which the spring support
prevents passage of iguid around the spring support into the head tube cavily to

a location behween the air passages and the porous member, and the spring

5 support in the pump head cavily is separated from the pump head tube {o define
an air passage between the pump head twbe and the spring support wherebhy

fiquid passes through the spring support passage and air passes through the air

passage o mix at a location between the spring support and the porous member.

e
oo

S The pump of any ane of claims 1 1o 4 wherain the spring abuts the
infef valve to urge the inlet valve closed {o prevent communication between the

oump body cavity and the interior of the bottle.

8. The pump of any one of claims 1 to 5 wherein the pump head

o
L%

wiudes a siriker that is positioned between the diaphragm and the pump body,
the striker and the pump body configured io releasably engage sach other
whereby the striker and the pump body maintain the pump head with respect fo
gach othar so that the pump head tube is substantiaily within the pump body
cavity.

20

7. The pump of claim & whersain the siriker and the pump body are
configured to enclese the diaphragm when the striker and the cap engage each
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8. The pumnp of claim & or 7 wherein the pumip body defings an air
passage that communicates with the air chamber and the interior of the
container, the air passage located to be overlain by the diaphragm when the
striker and the pump body engage sach other o maintain the pump head Wwhe

substantially within the pump body cavity.

9. A foamed soap dispenser, comprising:
a containgr carrying liquid soap;

§

a pump assembly connecled {o said container, said pump assembly
including & pump head portion, a spring portion and a cap portion;

said pump head portion including a tube and a digphragm and said cap
portion being configured {0 receive said fube and be connecied o said
diaphragm o define an air chamber, said spring portion including a spring and a
support member that are received within said tube and said cap portion {o define
a Hgquid chamber that receives liguid from said container through said cap portion,
said liquid chamber and air chamber being in communication with 3 miking
chamber in said pump head portion proximate 3 porous member, wherein when
said pump head portion is moved 1o a depressed position, said support member

is configured o compress said spring such that liquid flows from said Houid

£3.
1£7]
Lt
[¢]
o
s
e
5
et
3
14
=

chamber 1o sald mixing chamber and said diaphragm is collapset
flows from said air chamber {o said mixing chamber whereby said alr and liguid
cormiringle in said mixing chamber and the air liguid mixture passes through said

vorous member and is dispensed from said pump head as a foam.

20
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10, The dispenser of claim 8, wherein said cap portion includes an air
hole that exiends belween said air chamber and sald container such that when
fiquid is drawn from said container inte said pump assembly, air flows from said

air chamber into said container.

A

11, The dispenser of claim 8 or 10, wherein said pump head portion
includes a disc that is configured {o be received within said cap portior and cover

said digphragm within said cap portion when said pump head portion is fully

depressed and said diaghragm s coflapsed within said cap partion.

12.  The dispenser of claim 9, wherein said cap portion includes an air
hole that extends between said alr chamber and said container, said diaphragm
covering said air holg when said diaphragm is collapsed.

15 13, The dispenser of any one of claims 3 to 12, further including a

securing cap, said securing cap releasably engaging said pump head portion fo

aintain said pump head portion in said depressed position.

4. The dispenser of any one of claims 8 {o 13, wherein said support
20 member and said tube define an air passageway that extends frorm said air
chamber {o said mixing chamber and wherain said tube defines an air inlet that

communicates with said air chamber and said air passageway

2
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5. The dispenser of any one of claims B to 14, whersin said support
mamber includes g liquid passagaway that exiends from said liguid chamber

said mxing chamber.

Py
(9]

The dispenser of claim 14, wherein said spring portion includes an
outlet valve that is mounted in sald support member to block, and allow, the

assage of liguid from said fiquid chamber 1o said liquid passageway and an inlet
valve mounted in said cap portion to biock, and allow, the passage of liquid from
said containgr into said liquid chamber, wherein when said spring is compressed,
lquid flows from said liquid chamber past said outlet vaive into said liquid

passageway and when said spring is decompressed, liquid flows past said inlet

valve into said liquid chamber from container.

17, Afcamed soap dispenser, comprising:

a container carrying guid

a pump assembly configured o be secured o sald container, said pump
assembly being configured to move betweean an extended position and a

depressed position such that, when said pump assembly is moved from said

extended position o said depressed position, said pump assembly draws liguid
from said container and dispanses said liquid as a foam; and

a securing cap that is configured to be defachably connacied to said pump
assembly such that said pump assembly is maintained in sald depressed

position.

o
i~
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18, The dispenser of claim 17, wherein said pump assembly includes a
mouth that dispenses soap and said securing cap includes a plug that covers
said rmouth 1o prevent soap from leaking from the mouth and prevent

contaminantis from entering the dispenser.

18, The dispenser of claim 18, whearein said plug I3 connected {o said

sacuring cap by a flexibie strand.

20, The dispenser of any one of claims 17 1o 18 wherein said secwring
cap includes a detachable sirip which is configured o be removed from said
sacuring cap such that said securing cap can be removed from said pump

bty

assembly.

3]
[0
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