
(12) STANDARD PATENT (11) Application No. AU 2013203276 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
A foam dispenser

(51) International Patent Classification(s)
B05B 11/00 (2006.01) A47K5/14 (2006.01)

(21) Application No: 2013203276 (22) Date of Filing: 2013.04.02

(87) WIPONo: WO13/160071

(30) Priority Data

(31) Number
13/458,318

(32) Date
2012.04.27

(33) Country
US

(43)
(43)
(44)

Publication Date: 
Publication Journal Date: 
Accepted Journal Date:

2013.11.14
2013.11.14
2015.08.27

(71) Applicant(s)
Pibed Limited

(72) Inventor(s)
Banks, Stewart;Lang, Christopher James;Limbert, 
Michael Ross

Dean Philip;Creaghan, David

(74) Agent / Attorney
In-Legal Limited, PO Box 520, North Ryde BC, NSW, 1670

(56) Related Art
WO 2011/064584 A1 (LEAFGREEN LIMITED) 03 June 2011 
US 2,183,561 A (HAMBLIN, C.M.) 19 December 1939 
JP 4-187256 A (JAPAN TOBACCO INC) 03 July 1992



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property 

Organization
International Bureau

(43) International Publication Date 
31 October 2013 (31.10.2013)

(10) International Publication Number

WIPOIPCT
WO 2013/160071 Al

(51) International Patent Classification:
B05B 7/00 (2006.01) B05B 11/00 (2006.01)

(21) International Application Number:
PCT/EP2013/056901

(22) International Filing Date:
2 April 2013 (02.04.2013)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
13/458,318 27 April 2012 (27.04.2012) US

(71) Applicant: PIBED LIMITED [GB/GB]; Denby Hah 
Way, Denby, Ripley Derbyshire DE5 8JZ (GB).

(72) Inventors: BANKS, Stewart; Casa Elizabeth, Lot 17, 
Vale Centenes, P-8400 Alfanzina Near Carvoiro (PT). 
LANG, Christopher James; 35 Bendigo Lane, Notting­
ham Nottinghamshire NG2 4EH (GB). LIMBERT, Dean 
Philip; 3 Orlando Court, Chellaston, Derby Derbyshire 
DE73 5BJ (GB). CREAGHAN, David Michael Ross; 21 
Abbey Lane, Darley Abbey, Derby Derbyshire DE22 IDG 
(GB).

(74) Agent: LECOMTE & PARTNERS; P.O.Box 1623, L- 
1016 Luxembourg (LU).

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)·. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, 
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, 
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 
ZM, ZW.

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)·. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, ΓΓ, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG).

Published:
— with international search report (Art. 21(3))

[Continued on next page]

(54) Title: A FOAM DISPENSER

W
O

 20
13

/1
60

07
1 A

l

(57) Abstract: A foam assembly connectable to a liquid container includes a 
main pump body, a resiliently deformable piston dome, an air chamber, a li­
quid chamber, a mixing zone and a porous member. The main pump body 
has an exit nozzle with the porous member therein. The air chamber and the 
liquid chamber are each defined by the piston dome and the main pump 
body. The liquid chamber has a liquid inlet valve and a liquid outlet valve. 
The mixing zone is in flow communication with the air chamber and the li­
quid chamber. The volume of the air chamber and the liquid chamber are 
each dependent on the position of piston dome and during an activation 
stroke the piston moves from the at rest position to the depressed position 
and responsively the volume of the air chamber and the volume of the liquid 
chamber are reduced.
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A FOAM DISPENSER 

BACKGROUND
This disclosure relates to foam dispensers and in particular to 

dispensers that may have a resiliently deformable dome piston and dispensers that

5 may have an improved mixing chamber.

The present disclosure relates to foam dispensers and more

specifically non-aerosol foam dispensers or unpressurized foam dispensers. The 

popularity of these type of foam dispensers has increased dramatically over the last 

decade and they are now used widely throughout the world. The advantage of foam

10 dispensers over conventional liquid dispensers is that they use substantially less 

liquid for each use or shot. For example if the foam dispenser is being used for 
hand hygiene either as a soap dispenser or an alcohol foam dispenser, each hand 

cleansing event uses substantially less liquid than would be used with a straight 
liquid dispenser.

15 However, there are always opportunities for reducing the cost of

production, whether that be by way of reducing the number of parts or simplifying 

the manufacturing process. As well there are opportunities for improving the quality 

of the foam or in the alternative producing a commercially acceptable foam in a 

device that may be produced at a reduced cost.

20 Reference to any prior art in this specification is not, and should not be

taken to be, an acknowledgement or any form of suggestion that the prior art forms 

part of the common general knowledge in Australia

SUMMARY
25 The present invention provides a mixing tube for use in a foam

assembly wherein the foam assembly has an air chamber, a liquid chamber, a 

means for pressurizing the air chamber and the liquid chamber and a porous 
member, the mixing tube comprising

a mixing channel having an upstream end and a downstream end, the mixing

30 channel being of an elongate shape having a cross sectional area substantially the 
same from the upstream end to the downstream end;

an exit zone being a chamfer expanding from the downstream end of the
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elongate mixing channel to a cross sectional area that is larger than the cross 

sectional area of the elongate mixing channel;

the elongate mixing channel having a length greater than the exit zone; and 

the upstream end of the elongate mixing channel is configured for flow

5 communication with the liquid chamber such that liquid is pushed into the elongate 

mixing channel under pressure from the liquid chamber, and the elongate mixing 
channel is configured for flow communication with the air chamber such that air is 

pushed into the elongate mixing channel under pressure from the air chamber.

In one aspect of the present invention, the mixing tube further includes

10 at least one air port in the elongate mixing channel and each air port is in flow 
communication with the air chamber.

In one aspect of the present invention, the at least one air port is a 

plurality of air ports spaced around the elongate mixing channel.

The present invention also provides a foam assembly connectable to a
15 liquid container comprising:

a pump having an air chamber and a liquid chamber, the pump having an 

activation stroke wherein the pump moves from an at rest position to a compressed 

position and a return stroke wherein the pump moves from the compressed position 

to an at rest position, the volume of the air chamber and liquid chamber are each

20 substantially smaller in the compressed position;

a mixing zone in flow communication with the air chamber and in flow

communication with the liquid chamber, the mixing zone having a mixing channel 

being of an elongate shape having a cross sectional area substantially the same 
from an upstream end to a downstream end, and

25 an exit zone being a chamfer expanding from the downstream end of the

elongate mixing channel to a cross sectional area larger than the cross sectional 

area of the elongate mixing channel,

the elongate mixing channel having a length greater than the exit zone; 

a porous member downstream of the mixing zone; and

30 when the pump is compressed air is pushed into the elongate mixing channel

under pressure from the air chamber and liquid is pushed into the elongate mixing 

channel under pressure from the liquid chamber.

2
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In one aspect of the present invention, the foam further includes at 

least one air port in the elongate mixing channel and each air port is in flow 
communication with the air chamber.

In one aspect of the present invention, the at least one air port is a 

5 plurality of air ports spaced around the elongate mixing channel.

In one aspect of the present invention, the volume of the liquid 
chamber to the air chamber is between 1:2 and 1:12.

In one aspect of the present invention liquid chamber to the air 

chamber is between 1:8 and 1:9.

10 Also disclosed is a foam assembly connectable to a liquid container,
which includes a main pump body, a piston dome, an air chamber, a liquid chamber, 

a mixing zone and a porous member. The main pump body has an exit nozzle. The 

piston dome is attached to the main pump body, whereby the piston dome is a 

resiliently deformable piston dome and has an at rest position and a depressed

15 position. The air chamber is defined by the piston dome and the main pump body. 

The liquid chamber is defined by the piston dome and the main pump body and has 

a liquid inlet valve and a liquid outlet valve. The mixing zone is in flow 
communication with the air chamber and is in flow communication with the liquid 

chamber. The porous member is in the exit nozzle downstream of the mixing zone.

20 The volume of the air chamber and volume of the liquid chamber is dependent on 

the position of piston dome and during an activation stroke the piston moves from 

the at rest position to the depressed position and responsively the volume of the air 

chamber and the volume of the liquid chamber are reduced.

Also disclosed is foam dispenser, which includes a liquid container; a

25 main pump body, a piston dome, an air chamber, a liquid chamber, a mixing zone 

and a porous member. The main pump body has an exit nozzle. The piston dome 

is attached to the main pump body, whereby the piston dome is a resiliently 

deformable piston dome and has an at rest position and a depressed position. The 

air chamber is defined by the piston dome and the main pump body. The liquid

30 chamber is defined by the piston dome and the main pump body and has a liquid 

inlet valve and a liquid outlet valve. The mixing zone is in flow communication with 
the air chamber and is in flow communication with the liquid chamber. The porous

3



20
13

20
32

76
 

06
 A

ug
 2

01
5

member is in the exit nozzle downstream of the mixing zone. The volume of the air 

chamber and volume of the liquid chamber is dependent on the position of piston 
dome and during an activation stroke the piston moves from the at rest position to 

the depressed position and responsively the volume of the air chamber and the

5 volume of the liquid chamber are reduced.

The main pump body may include a main pump body portion and a

liquid and air bore. The liquid inlet valve may be integrally formed in the liquid and 

air bore. The liquid and air bore may further include an air path integrally formed 

therein wherein the air path extends between the air chamber and the mixing zone.

10 The foam assembly may further include an air inlet valve in flow

communication with the liquid container. The air inlet valve may be integrally 

formed in the liquid and air bore.

The mixing zone may include an elongate mixing channel and the 

mixing channel may have an upstream end and a downstream end and the liquid

15 chamber may be in flow communication with the upstream end of mixing channel via 

the liquid outlet valve. The foam assembly may further include a chamfer at the 

downstream end of the mixing channel whereby the chamfer expands in a 
downstream direction. The mixing channel may further include a plurality of air 

ports spaced downstream from the upstream end of the mixing channel.

20 The foam assembly may further include a mixing tube and the mixing channel and 

chamfer may be formed in the mixing tube. Further the air ports may also be 

formed in the mixing tube. There may be a plurality of air ports. The plurality of air 

ports may be four air ports equally spaced around the mixing channel. The plurality 

of air ports may be two air ports equally spaced around the mixing channel.

25 The foam assembly may further include one foam tube wherein the

foam tube has a porous member attached to one end thereof. The foam tube may 

have a second porous member attached to the other end thereof. The foam 

assembly may further include a second foam tube wherein the second foam tube 

has a porous member attached to one end thereof.

30 The liquid container may be an upright liquid container, an inverted
liquid container, an inverted pouch, or an upright pouch.

The mixing zone may include at least one air port upstream of the

4
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elongate mixing channel.
The foam dispenser may include a dispenser housing having a push 

bar for engaging the piston dome.

Further features will be described or will become apparent in the 

5 course of the following detailed description.

15

20

25

BRIEF DESCRIPTION OF THE DRAWINGS
The foam dispenser and improved mixing chamber will now be 

described byway of example only, with reference to the accompanying drawings, in 
which:

Fig. 1 is a perspective view of an embodiment of a foam dispenser;

Fig. 2 is a sectional view of the foam dispenser of figure 1;

Fig. 3 is a blown apart perspective view of the foam dispenser of 

figures 1 and 2;

Fig. 4 is a sectional view of the assembled pump body including a 
main pump body portion and a liquid and air bore of the foam dispenser;

Fig. 5 is an enlarged sectional view of a portion of the assembled 
pump body including a main pump body portion and a liquid and air bore showing 

the air inlet valve;

Fig. 6 is an enlarged sectional view of a portion of the pump body 

including a main pump body portion and a liquid and air bore showing the liquid 

outlet valve in the closed position;

Fig. 7 is an enlarged sectional view of a portion of the pump body 
including a main pump body portion and a liquid and air bore similar to that shown in 

figure 6 but showing the liquid outlet valve in the open position;

Fig. 8 is an enlarged sectional view of a portion of the pump body 
including a main pump body portion and a liquid and air bore similar to that shown in 

figure 6 but also including the mixing tube;

Fig. 9 is an enlarged perspective view of the mixing tube;

Fig. 10 is an enlarged sectional view of the foam tube;

Fig. 11 is an enlarged sectional view of a portion of the pump body 
including a main pump body portion and a liquid and air bore similar to that shown in

5
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figure 8 but also including the foam tube;

Fig. 12 is an enlarged sectional view of a portion of the pump body
including a main pump body portion and a liquid and air bore similar to that shown in 

figure 11 and showing the air flow during the activation stroke;

5 Fig. 13 is an enlarged sectional view of a portion of the pump body
including a main pump body portion and a liquid and air bore similar to that shown in 

figure 11 and showing the air flow during the return stroke;

Fig. 14 is an enlarged sectional view of a portion of the pump body 

including a main pump body portion and a liquid and air bore similar to that shown in

10 figure 11 and showing the liquid flow during the activation stroke;
Fig. 15 is a sectional view of the foam dispenser similar to that shown

in figure 2 and showing the liquid flow during the return stroke;

Fig. 16 is a perspective view of an alternate embodiment of the foam

dispenser with an inverted cartridge;

15 Fig. 17 is a blown apart perspective view of the foaming assembly of

the dispenser of figure 16;

Fig. 18 is an enlarged sectional view of the foaming assembly and a 

portion of the inverted cartridge of the dispenser of figure 16;

Fig. 19 is an enlarged sectional view of the foaming assembly and a 

20 portion of the inverted cartridge similar to that shown in figure 18 and showing the

air and liquid flow during the activation stroke;

Fig. 20 is an enlarged sectional view of the foaming assembly and a

portion of the inverted cartridge similar to that shown in figure 18 and showing the 
air and liquid flow during the return stroke;

25 Fig. 21 is a perspective view of another alternate embodiment of the

foam dispenser with a pouch;

Fig. 22 is a blown apart perspective view of the foaming assembly of 

the dispenser of figure 21;

Fig. 23 is an enlarged sectional view of the foaming assembly and a 

30 portion of the inverted cartridge of the dispenser for figure 21;

Fig. 24 is an enlarged sectional view of the foaming assembly similar 
to that shown in figure 23 and showing the air and liquid flow during the activation

6
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stroke;

Fig. 25 is an enlarged sectional view of the foaming assembly and a 

portion of the inverted cartridge similar to that shown in figure 23 and showing the 
air and liquid flow during the return stroke;

5 Fig. 26 is a sectional view of a prior art foaming assembly;

Fig. 27 is a sectional view of an alternate foaming assembly including 
a mixing tube and showing the air and liquid flow during the activation stroke;

Fig. 28 is a sectional view of the alternate foaming assembly including 

a mixing tube shown in figure 26 but showing the air and liquid flow during the return

10 stroke;

Fig. 29 is a sectional view of a portion of the alternate foaming 

assembly showing the mixing tube but sectioned 90 degrees from the views shown 

in figures 26 and 28;

Fig. 30 is a sectional view of an alternate embodiment of the foaming 

15 assembly during the return stroke, the foaming assembly being similar to that shown

in figures 27 to 30 but showing a different path for air into the mixing chamber;

Fig. 31 is a sectional view of the foaming assembly of figure 30 during 

the activation stroke;

Fig. 32 is a sectional view of the foaming assembly of figure 30 but 
20 sectioned 90 degrees therefrom;

Fig. 33 is a sectional view of the foaming assembly of figure 31 but 

sectioned 90 degrees therefrom;

Fig. 34 is a sectional view of an alternate prior art foaming assembly;

Fig. 35 is a sectional view of a modified version of the foaming 

25 assembly of figure 34 showing the air flow path and liquid flow path on the return

stroke;

Fig. 36 is a sectional view similar to that shown in figure 35 but 
showing the air flow path and liquid flow path on the activation stroke;

Fig. 37 is sectional view of the foam dispenser of figures 16 to 21 in a 

30 dispenser housing; and

Fig. 38 is a sectional view of the foam dispenser and housing of figure 
37 but showing the return stroke.

7
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DETAILED DESCRIPTION
Referring to figure 1,2 and 3, an embodiment of a foam dispenser is 

shown generally at 10. Dispenser 10 includes a liquid container 12 and a foaming 

assembly 14. For reference upstream and downstream are determined during an

5 activation stroke and therefore upstream is where the liquid starts in the liquid
container 12 and downstream is where it ends and exits the foam dispenser 10 from 

the exit nozzle 44. The activation stroke is when the pump or piston dome 30 is 

depressed and the return stroke is when the piston dome or pump returns to its at 

rest position.

10 The pump has an activation stroke wherein the pump moves from an

at rest position to a compressed position and a return stroke wherein the pump 

moves from the compressed position to an at rest position. The volume of the air 

chamber and liquid chamber are each substantially smaller in the compressed 
position. The foaming assembly 14 has an air chamber 16 in flow communication

15 with a mixing zone 19 and a liquid chamber 20 in flow communication with the 

mixing zone 19. The liquid chamber 20 is in flow communication with the liquid 

container 12 and has a liquid inlet valve 22. A liquid outlet valve 24 is between the 

liquid chamber and the mixing zone 19.

In one embodiment the foaming assembly 14 includes a main pump

20 body 28 and a piston dome 30. The main pump body 28 includes a liquid and air 

bore 32 which is a press fit into the main pump body portion 29, as best seen in 

figure 4. The liquid and air bore 32 of the main pump body 28 and the piston dome 

together define the liquid chamber 20 and has the liquid inlet valve 22 integrally 

formed therein which include a body liquid chamber portion 33 and a liquid piston

25 portion 35 as shown on figure 2. The main pump body portion 29 includes a dip 

tube 34 that extends into the liquid container 12, as shown in figure 2. A tailored 

valve seat 36 is positioned at one end of the dip tube 34 at the transition to the liquid 

chamber 20. The liquid inlet valve 22 is seated on the tailored valve seat 36 and 

biased in the closed position. The liquid inlet valve 22 selectively controls the liquid

30 inlet to the liquid chamber 20 and is responsive to a reduction in the pressure in the 

liquid chamber. The liquid and air bore 32 and the piston dome 30 define the air 

chamber 16. An air path 38 is defined by the liquid and air bore 32 and provides an

8
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air flow path between the air chamber and the mixing zone 19. The mixing zone 19 

in the embodiment shown in figures 1 to 16 is a mixing tube 18.

In the embodiment shown herein the liquid container is an upright 

liquid container 12. The liquid and air bore 32 includes an air inlet valve 26 which is

5 a one way valve that allows air to enter into the liquid container 12. When the liquid 

and air bore 32 is press fit into the main pump body portion 29, the air inlet valve 26 

is deflected to bias it closed. The air inlet valve 26 flexes open when the pressure in 

the bottle reaches a predetermined pressure such that the liquid container will not 

collapse. A mating cup 40 is formed in the main pump body portion 29 and a seal

10 off feature 42 formed in the air inlet valve 26 is sealingly seated in the mating cup 

until the pressure in the liquid container 12 is over a predetermined pressure.

In one embodiment, the main pump body portion 29 has an exit nozzle 

44 formed therein as best seen in figures 6 and 7. The liquid outlet valve 24 is 

press fit into a portion of main pump body portion 29. The liquid outlet valve 24 is

15 positioned at the liquid outlet 46 of the liquid chamber 20. The liquid outlet valve 24 

acts similar to an umbrella valve such that as it moves responsive to pressure in the 

liquid chamber 20 from the rest position as shown in figure 6 to the open position as 

shown in figure 7. The liquid outlet valve selectively controls the liquid flowing from 

the liquid chamber 20 into the mixing tube 18. The arrows 48 shows the flow path of

20 the liquid when the liquid outlet valve 24 is in the open position.

An embodiment of the mixing tube 18 is shown in figures 8 and 9. The

mixing tube 18 is press fit into the exit nozzle 44. The mixing tube 18 has a central 

elongate mixing channel 50. The mixing tube 18 acts as a stop for the liquid outlet 
valve 24. The liquid outlet 46 is in flow communication with an upstream end of the

25 elongate mixing channel 50 via an inner annular liquid channel 52. The elongate 

mixing channel is relatively long and narrow forming a channel from the upstream 

end to the downstream end. Air is ported into the central elongate mixing channel 

50 through at least one air port 54 and in the embodiment shown herein through a 

plurality of air ports 54. In this embodiment there are four air ports 54 equally

30 spaced around the central elongate mixing channel 50. The mixing tube has an 
annular gap 56 which in situ creates an outer annular air channel 58. Air channels 

59 connect the annular air channel 58 and the air ports 54. Thus air flows from the

9
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air chamber 16 through the air path 38 in the liquid and air bore 32 into the outer 

annular air channel 58 into the air channel 59 through the air ports 54 and into the 

central elongate mixing channel 50. At the downstream end of the central elongate 

mixing channel there is an exit zone. The exit zone expands such that it has a cross

5 sectional area that is larger than the cross sectional area of the elongate mixing 

channel. By way of example the exit zone is a chamfer 60 oriented such that it 

expands in the downstream direction. The central elongate mixing channel 50 and 
chamfer 60 together form an elongate venturi tube.

In the embodiment shown herein there are four airports. However, it

10 will be appreciated by those skilled in the art that the number of air ports may vary.

In the embodiment shown herein air ports 54 are spaced around the central 

elongate mixing channel. Accordingly in use air is injected from four sides into the 

stream of liquid passing through the elongate mixing channel.

A foam tube 62 with at least one porous member 63 is positioned in

15 the exit nozzle 44 such that the porous member is downstream of the elongate 

mixing channel 50. A foam tube 62 is press fit downstream of the mixing tube 18. 

The foam tube is tapered such that the downstream end has a smaller diameter 

than the upstream end. Alternatively the foam tube 62 could have a parallel bore. 

The foam tube may have a porous member 63 attached to one or both ends thereof.

20 The porous member may be mesh, gauze, foam, sponge or other suitable porous 

material and may be the same gauge or a larger gauge upstream of a smaller 

gauge. Accordingly the user may tailor their choice of porous member to the type 

and characteristics of the liquid.

The piston dome 30 operably attached to the main pump body

25 whereby it is retained between the main pump body portion 29 and the liquid and air 
bore 32. The piston dome has a liquid piston portion 35 which sealingly fits inside 

the liquid chamber 20 and slides up and down in the liquid chamber to change the 

volume of the liquid chamber 20 responsive to the movement of the piston dome 30. 

The piston dome 30 is resiliently deformable such that once it has been depressed

30 the profile and material of the piston dome will return to its at rest position without 

the need for a spring. The liquid and air bore 32 and piston dome 30 together 

define the air chamber 16 whereby when the piston dome 30 is pushed inwardly the

10
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volume of the air chamber 16 is reduced.

The foam dispenser 10 also includes a transit cap 66 which is press fit

onto the exterior of the exit nozzle 44 as best seen in figures 1 to 3. The transit 

cap 66 includes a pull tab 68 to aid in the removal when ready to be used.

5 In use the piston dome 30 is compressed and air from the air chamber
16 is pushed through the air path 38 into the outer annular air channel 58 through 

air ports 54 and into the central elongate mixing channel 50 in mixing tube 18 as 

shown in figure 12. Mixing tube 18 is constructed so that the air from the air 

chamber 16 is under pressure when it enters the central elongate mixing channel 50

10 through the air ports 54. When the piston dome 30 is released the resiliently 

deformable dome returns to its original shape and the air chamber is recharged. 

When the piston dome 30 returns to its original shape, a sucking action draws air 

through the mixing tube and back into the air chamber 16, as shown in figure 13. If 

there is any liquid or foam still in the mixing tube 18 it too will be sucked back into

15 the foaming assembly 14. In regard to the liquid flow, when the piston dome 30 is 

compressed liquid pressure in the liquid chamber 20 builds up such that liquid outlet 

valve 24 opens and liquid flows into the central elongate mixing channel 50 of 

mixing tube 18 as shown in figure 14. When the piston dome 30 returns to its 

original shape in the return stroke the liquid chamber is recharged because a

20 vacuum is created in the liquid chamber 20 and the liquid inlet valve 22 is opened 

and liquid is sucked into the liquid chamber 20 as shown in figure 15.

As can be seen in figure 3 foam dispenser 10 is constructed from eight 

pieces namely the piston dome 30, the liquid and air bore 32, the main pump body 

portion 29, the liquid container 12, the liquid outlet valve 24, the mixing tube 18, the

25 foam tube 62 and the transit cap 66. The main pump body portion 29 and the liquid 

and air bore 32 have some of the other features integrally formed therein. By way of 

example the air inlet valve 26, the liquid inlet valve 22 and the air path 38 are 

integrally formed in the liquid and air bore 32. Similarly the dip tube 34 is integrally 

formed in the main pump body portion 29. The piston dome 30 and the liquid and

30 air bore 32 cooperate to form the air chamber 16 and the liquid chamber 20 and 

they are supported by the main pump body portion 29. The respective volume of 

the air chamber 16 and liquid chamber 20 is dependent on the position of the piston

11
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dome 30. During the activation stroke of the piston dome 30, the piston dome 30 

moves from an at rest position to a depressed position whereby responsively the 

volume of the air chamber 16 and the volume of the liquid chamber 20 are both 

reduced. In the return stroke the piston dome 30 moves from the depressed

5 position back to the at rest position wherein the volume of the air chamber 16 and 

the liquid chamber 20 are both returned to their maximum volume.
An alternate foam dispenser 70 is shown in figures 16 to 20 wherein 

the liquid container is an inverted liquid container 72. The foaming assembly 74 is 

similar to the foaming assembly 14 described above and only those portions of the

10 foaming assembly 74 that are different from foaming assembly 14 will be described 
in detail. Main pump body portion 76 has a connecting portion 78 which is 

connectable to the inverted liquid container 72. In the embodiment shown herein 

connecting portion 78 is connected using a threaded connection, however any leak 

free connection may be used.

15 The main pump body portion 76 includes a liquid channel 79 which is

in flow communication with the liquid chamber 20. The upstream end of the liquid 

channel 79 includes a valve seat 80. The liquid inlet valve 22 is seated on the valve 

seat 80 and biased in the closed position.

The flow of air and liquid through the foaming assembly 74 when the

20 piston dome 30 is compressed is shown in figure 19 and after it has been released 

is shown in figure 20. The air flow is shown with arrows 82 and the liquid flow with 

arrows 84.

Inverted liquid container 72 is a collapsible container. Thus in this 

embodiment the foaming assembly 74 need not contain an air inlet and air inlet

25 valve that is in flow communication with the liquid container.

Another alternate foam dispenser 90 is shown in figures 21 to 25

wherein the liquid container is an inverted collapsible liquid pouch 92 with a pouch 
connector 94 attached thereto. Foam dispenser 90 is similar to both foam dispenser 

10 and foam dispenser 70 described above.

30 Foam dispenser 90 includes foaming assembly 95 with a main pump

body portion 96 which has a connector portion 98 which connects to pouch 

connector 94. Connector portion 98 includes a valve seat 100 and the liquid inlet
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valve 22 is seated on the valve seat 100 and biased in the closed position. Pouch 
connector 94 has a liquid channel 102 which when the pouch connector 94 is 

connected to the connector portion 98 of the main pump body portion 96 is in flow 

communication with liquid chamber 20.

5 The flow of air and liquid through the foaming assembly 90 when the

piston dome 30 is compressed is shown in figure 24 and after it has been released 

is shown in figure 25. The air flow is shown with arrows 104 and the liquid flow with 

arrows 106.

The mixing tube 18 or alternate embodiments of the mixing tube may
10 be used in other foam dispensers. Any foam dispenser that has an air chamber, a 

liquid chamber and a means for pressurizing the air chamber and liquid chamber 

may be modified to incorporate the mixing tube shown herein. An example of a 

prior art foam assembly for a dispenser is shown in figure 26 and an embodiment of 

a mixing tube 112 is shown in figures 27 to 29 and an alternate embodiment of a

15 mixing tube 130 is shown in figures 30 to 33. The prior art foam assembly 110
shown herein is a foam assembly for a dispenser similar to that shown in US patent 

6,082,586. The dispenser includes pump that has an activation stroke wherein the 

pump moves from an at rest position to a compressed position and a return stroke 
wherein the pump moves from the compressed position to an at rest position. The

20 volume of the air chamber and liquid chamber are each substantially smaller in the 

compressed position.
Referring to figures 27 to 29, the mixing chamber shown in US patent 

6,082,586 has been modified to include a mixing tube 112. In addition, since the 

mixing tube 112 is more efficient than the prior art mixing chamber the volume of the

25 air chamber could be reduced while generally maintaining the quality of the foam. 

Mixing tube 112 is similar to mixing tube 18 described above with a central elongate 

mixing channel 114 and air ports 116. In this embodiment there are two air ports 

116 equally spaced generally equidistant from each other around the central 

elongate mixing channel 114. At the downstream end of the central elongate mixing

30 channel 114 there is an exit zone which herein is a chamfer 122. The mixing
elongate channel 114 and the chamfer 122 together form an elongate venturi tube.

The foam dispenser includes a foaming assembly 111 with an air
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chamber 118 and a liquid chamber 120. The air chamber 118 is in flow 

communication with the central elongate mixing channel 114 through air ports 116. 
The liquid chamber 120 is in flow communication with the central elongate mixing 

channel 114 at the upstream end of the elongate mixing channel. At the

5 downstream end of the central elongate mixing channel 114 there is a chamfer 122. 

An upstream or first 124 and a downstream or second 126 foam tube are in the exit 

nozzle 128 downstream of the mixing tube 112. Each foam tube 124, 126 has a 

porous member attached thereto. Alternatively there may be one foam tube with a 

porous member attached to each end thereof. Accordingly the second foam tube

10 has 126 a second foam tube porous member attached thereto. Typically the

upstream porous member has larger holes than the downstream porous member. 

The inside diameter of the upstream foam tube 124 is generally the same as the 

downstream end of the chamfer 122. It has been observed that in the configuration 

shown in figures 27 to 29 there is a risk that after activation the dispenser might drip.

15 Accordingly an exit valve could be added or the volume of the air well below the air 

ports could be increased.

An alternate embodiment of the foaming assembly 131 and an 

alternate mixing tube 130 is shown in figure 30 to 33. Figure 30 shows the return 

stroke and figure 31 shows the activation stroke. Similarly figure 32 also shows the

20 return stroke but it is a sectional view 90 degrees the view shown in figure

30.therefrom and figure 33 is the activation stroke taken 90 degrees from figure 31.
Mixing tube 130 is similarly for use in a modified foam dispenser that is 

similar to the foam dispenser shown in US patent 6,082,586. Mixing tube 130 is 

similar to mixing tube 112 described above with a central elongate mixing channel

25 132 and an exit zone which herein is a chamfer 134. In this embodiment there are
no air ports in the mixing tube 130 perse, rather the liquid and the air is mixing 

together up stream of the mixing tube 130. The elongate mixing channel 132 and 
the chamfer 134 together form an elongate venturi tube.

The foam dispenser includes a foaming assembly with an air chamber

30 118 and a liquid chamber 120. Liquid chamber 120 has an exit valve 136 which

controls the flow of the liquid into a mixing chamber 138. Air chamber 118 has an 
outlet port 140 into mixing chamber 138. Mixing chamber 138 is upstream of mixing
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tube 130. Mixing chamber 138 is in flow communication with the central elongate 

mixing channel 132 at the upstream end of the mixing tube 130. At the downstream 

end of the central elongate mixing channel 114 there is a chamfer 122. An 

upstream 124 and a downstream 126 foam tube are in the exit nozzle 128

5 downstream of the mixing tube 130. The inside diameter of the upstream foam tube 

124 is generally the same as the downstream end of the chamfer 134.

Referring to figure 34 the foaming assembly of an upright foam 

dispenser is shown generally at 140. The foaming assembly 140 includes an air 

chamber 142, a liquid chamber 144, a mixing chamber 146 and an exit nozzle 148.

10 This dispenser is described in detail in US patent 5,443,569 issued to Uehira et al. 

on August 22, 1995. This dispenser includes a pump that has an activation stroke 

wherein the pump moves from an at rest position to a compressed position and a 

return stroke wherein the pump moves from the compressed position to an at rest 

position. The volume of the air chamber and liquid chamber are each substantially

15 smaller in the compressed position.

This foam assembly may be modified in a similar fashion as described

above. For example it could be modified by inserting a mixing tube similar to those 

described above. Alternatively the foaming assembly 151 could be modified as 

shown in figures 35 and 36. Figure 35 shows the return stroke and figure 36 shows

20 the activation stroke and wherein the dotted lines 158 show the air flow and the sold 

line 160 shows the flow of the liquid. Foaming assembly 151 is similar to the prior 

art foaming assembly 140 shown in figure 34 but with a modified mixing chamber 

and a reduced volume of air in the air chamber. The mixing chamber has a central 
elongate mixing channel 150 with an exit zone which herein is a chamfer 152

25 downstream thereof. The volume of the combined central elongate mixing channel 

150 and chamfer 152 is approximately one quarter of the volume of the prior art 

mixing chamber 146. The improved mixing action allows the volume of the air 

chamber 154 to be reduced as compared to air chamber 142 by about 10 percent. 

The volumes of the liquid chambers 146 and 156 are similar. It will be appreciated

30 by those skilled in the art that mixing tube described above could be molded

separately as a mixing tube and then inserted into the mixing chamber in a foaming 

assembly or alternatively it could be formed as an integral part of the mixing
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chamber.

It has been observed that the mixing tubes 18, 112 and 130, and the 

central elongate mixing channel 150 combines the air and liquid in a more turbulent 

manner as compared to the prior art. It was observed that a ratio of 0.75 ml of

5 liquid to 14.2 ml air yields a theoretical ratio of 1:18.9 but in the prior art device

similar to that shown in figure 26 the observed result is generally 1:12. In contrast a 

ratio of 1.5 ml of liquid to 13.2 ml of air yields a theoretical ratio of 1:8.8 with an 

observed result of 1:8.1 in the embodiments shown in figures 30 to 33. Accordingly 

the air to liquid volume ratio may be reduced from the prior art shown herein and

10 thus more liquid per shot may be dispensed while maintaining the same packaging 

or dispenser size whilst also providing a commercially acceptable foam quality. The 

ratio of the volume of liquid to air may be between 1:2 and 1:12 or in specific 

applications it may be 1:8 and 1:9.

It will be appreciated that the embodiments of foam dispensers shown

15 herein may be used in association with a dispenser housing wherein the dispenser 

housing includes a push bar assembly that engages the piston dome by moving the 

push bar assembly enables the activation stroke of the piston dome. Further, the 

push bar may be activated manually or automatically wherein a motion sensor is 

operatively connected to the push bar assembly such that motion within a

20 predetermined range of the motion sensor will activate the push bar assembly. An 

example of this is shown in figures 37 and 38 which show a dispenser housing 170 

used in conjunction with the foam dispenser 70 shown in figures 16 to 20 and 

wherein figure 37 shows the push bar 172 in the at rest position ready for the 

activation stroke and figure 38 shows the push bar 172 pushing against the piston

25 dome 30 and in the return stroke. It will be appreciated by those skilled in the art 

that the other embodiments could similarly be housed in a dispenser housing. 
Dispenser housing 170 includes a push bar 172 which pushes against the piston 

dome 30 of foam assembly 74. Dispenser housing 170 includes a back portion 174 

and a front portion 176. Back portion 174 will typically be attached to a wall. Front

30 portion 176 is attachable to back portion 174. Push bar 172 is hingeably attached to 

front portion 176.The embodiments of the foam dispensers described herein may be 

used with foamable liquid and in particular soaps, creams or other lotions that are

16



20
13

20
32

76
 

06
 A

ug
 2

01
5

capable of being foamed. Alternatively it may be used with a foamable alcohol.

Generally speaking, the systems described herein are directed to foam

dispensers and improved insert. As required, embodiments of the foam dispenser 

and improved insert are disclosed herein. However, the disclosed embodiments are

5 merely exemplary, and it should be understood that the foam dispenser and 

improved insert may be embodied in many various and alternative forms. The 

Figures are not to scale and some features may be exaggerated or minimized to 

show details of particular elements while related elements may have been 

eliminated to prevent obscuring novel aspects. Therefore, specific structural and

10 functional details disclosed herein are not to be interpreted as limiting but merely as 

a basis for the claims and as a representative basis for teaching one skilled in the 

art to variously employ the foam dispenser and improved mixing chamber. For 

purposes of teaching and not limitation, the illustrated embodiments are directed to 

foam dispensers.

15 As used herein, the terms “comprises” and “comprising” are to be

construed as being inclusive and opened rather than exclusive. Specifically, when 

used in this specification including the claims, the terms “comprises” and 

“comprising” and variations thereof mean that the specified features, steps or 

components are included. The terms are not to be interpreted to exclude the

20 presence of other features, steps or components.
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1. A mixing tube for use in a foam assembly wherein the foam assembly has an 

air chamber, a liquid chamber, a means for pressurizing the air chamber and the 

liquid chamber and a porous member, the mixing tube comprising

a mixing channel having an upstream end and a downstream end, the mixing 

channel being of an elongate shape having a cross sectional area substantially the 
same from the upstream end to the downstream end;

an exit zone being a chamfer expanding from the downstream end of the 

elongate mixing channel to a cross sectional area that is larger than the cross 

sectional area of the elongate mixing channel;

the elongate mixing channel having a length greater than the exit zone; and 

the upstream end of the elongate mixing channel is configured for flow

communication with the liquid chamber such that liquid is pushed into the elongate 

mixing channel under pressure from the liquid chamber, and the elongate mixing 
channel is configured for flow communication with the air chamber such that air is 

pushed into the elongate mixing channel under pressure from the air chamber.

2. The mixing tube of claim 1 further including at least one air port (in the 

elongate mixing channel and each air port is in flow communication with the air 

chamber.

3. The mixing tube of claim 2 where the at least one air port is a plurality of air 

ports spaced around the elongate mixing channel.

4. A foam assembly connectable to a liquid container comprising:

a pump having an air chamber and a liquid chamber, the pump having an 

activation stroke wherein the pump moves from an at rest position to a compressed 

position and a return stroke wherein the pump moves from the compressed position 

to an at rest position, the volume of the air chamber and liquid chamber are each 

substantially smaller in the compressed position;
a mixing zone in flow communication with the air chamber and in flow 

communication with the liquid chamber, the mixing zone having a mixing channel
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from an upstream end to a downstream end, and

an exit zone being a chamfer expanding from the downstream end of the 

elongate mixing channel to a cross sectional area larger than the cross sectional 

area of the elongate mixing channel,

the elongate mixing channel having a length greater than the exit zone;

a porous member downstream of the mixing zone; and

when the pump is compressed air is pushed into the elongate mixing channel

under pressure from the air chamber and liquid is pushed into the elongate mixing 

channel under pressure from the liquid chamber.

5. The foam assembly of claim 4 further including at least one air port in the 

elongate mixing channel and each air port is in flow communication with the air 

chamber.

6. The foam assembly of claim 5 wherein the at least one air port is a plurality of 

air ports spaced around the elongate mixing channel.

7. The foam assembly of any one of claims 4 to 6 wherein the volume of the 
liquid chamber to the air chamber is between 1:2 and 1:12.

8. The foam assembly of any one of claims 4 to 6 wherein the volume of the 
liquid chamber to the air chamber is between 1:8 and 1:9.

9. A mixing tube as substantially described herein with reference to the 
accompanying drawings.

10. A foam assembly as substantially described herein with reference to the 
accompanying drawings.
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