WO 2005/063105 A1 || 000 000 0 000 O I A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

AT O 0 O

(43) International Publication Date (10) International Publication Number
14 July 2005 (14.07.2005) PCT WO 2005/063105 Al
(51) International Patent Classification’: A47K 5/12, (72) Inventors; and
5/06, B65D 47/34, 83/76, 25/38, B67D 5/42, BO1F 3/04, (75) Inventors/Applicants (for US only): MATTHEWS,
A47K 5/06 Shaun, Kerry [GB/GB]; 46 Canwick Avenue, Brace-
bridge Heath, Lincoln (GB). CREAGHAN, David,
(21) International Application Number: Michael, Ross [CA/CA]; 82 Wycliffe Avenue, Hamilton,
PCT/CA2004/002173 Ontario L9A 1E1 (CA).
(22) International Filing Date: (74) Agent: HILL & SCHUMACHER; 87 Falcon Street,
21 December 2004 (21.12.2004) Toronto, Ontario M4S2P4 (CA).
(25) Filing Language: English (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
(26) Publication Language: English AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
(30) Priority Data: GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
10/747,627 30 December 2003 (30.12.2003) US KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
(71) Applicant (for all designated States except US): DEB PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
IP LIMITED [GB/GB]; 108 Spencer Road, Belper Der- TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
byshire DES6 1JX (GB). ZW.

[Continued on next page]

(54) Title: FOAM DISPENSER

(57) Abstract: A foam dispenser is
for use with a container containing soap
or other liquid. The device includes
a rotary soap pump, a rotary air pump,
a mixing chamber, a porous membrane
and an actuator or driver. The rotary
soap pump has a soap inlet and a soap
outlet and the soap inlet is operably
connectable to the container. The rotary
air pump has an air inlet and an air
outlet. The mixing chamber is in flow
communication with the air outlet and
the soap outlet and the mixing chamber
has an outlet. The porous membrane
is positioned such that an air and soap
mixture that passes through the mixing
chamber outlet passes through the
porous membrane thereby producing
foam. The actuator or driver is operably
connected to the rotary soap pump and
the rotary air pump.

14




WO 2005/063105 A1 I} H1I0 Y A0V0H0 0 0000 01 000 00 A

(84) Designated States (unless otherwise indicated, for every —  before the expiration of the time limit for amending the
kind of regional protection available): ARIPO (BW, GH, claims and to be republished in the event of receipt of
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, amendments
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, g, .0 letter codes and other abbreviations, refer to the "Guid-
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, ance Notes on Codes and Abbreviations" appearing at the begin-
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, ning of each regular issue of the PCT Gazette.

GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report



10

15

20

25

30

WO 2005/063105 PCT/CA2004/002173

*****

FOAM DISPENSER

FIELD OF THE INVENTION
This invention relates to foam dispensers and in particular foam

dispensers having a rotary drive mechanism.

BACKGROUND OF THE INVENTION

Liquid dispensers for dispensing soap and the like are well known.
There are a wide variety of liquid dispensers for use in association with liquid soap.
Some of these dispense the soap or other liquid in the form of a foam. There are a
number of advantages that are realized by dispensing in the form of foam.
Specifically foam is easier to spread than the corresponding liquid. As well there is
much less splashing or run-off since the foam has a much higher surface tension
than the liquid. In addition, the foam requires much less liquid to produce the same
cleansing power as compared to the un-foamed liquid due to the much higher
surface area of the foam. Accordingly the cost to wash a specific number of hands
is reduced since the amount of soap used is reduced. Similarly there are
environmental benefits from using the foam since the amount of product used is
reduced.

There are typically two types of foamers, one which uses a jet of air
and another which mixes the liquid With air and then drives the combination through
a porous material. The former type of foamer has the disadvantage that the quality
of foam varies depending on the dispensing force. The latter design, although it
works very well under most circumstances, has a number of characteristics that in
certain circumstances are undesirable. For example it is difficult to adjust the ratio
of air to liquid.

Two example o_f the latter type of foamers are shown in US patent
5,445,288 issued August 29, 1995 and US 6,082,586 issued July 4, 2000 both
issued to Banks. These foamers use a lever or pushbutton to activate the device.
Another example of the latter type of foamer is shown in US patent 5,037,006
issued August 6, 1991 to Kock. This foamer is a squeeze operated foamer. All of
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these examples of foamers suffer from the limitation described above wherein ratio
of air to liquid cannot be easily adjusted.

Accordingly it would be advantageous to provide a foam dispenser
that has a consistent yet adjustable amount of discharge per shot. Further it would
be advantageous to provide a foam dispenser wherein the ratio of the air to the
liquid can be easily adjusted. ‘Still further it would be advantageous to provide a
foam dispenser that has a method of actuation that can easily be adapted to be

used with a lever, a push button or an electrical motor.

SUMMARY OF THE INVENTION .

The present invention is a foam dispenser for use with a container
containing soap or other liquid. The device includes a rotary soap pump, a rotary
air pump, a mixing chamber, an aeration gauze and an actuator or driver. The
rotary soap pump has a soap inlet and a soap outlet and the soap inlet is operably
connectable to the container. The rotary air pump has an air inlet and an air outlet.
The mixing chamber is in flow communication with the air outlet and the soap outlet
and the mixing chamber has an outlet. The aeration gauze is positioned such that
an air and soap mixture that passes through the mixing chamber outlet passes
through the gauze thereby producing foam. The actuator or driver is operably
connected to the rotary soap pump and the rotary air pump.

In another aspect of the invention the invention is a foam dispenser for
producing and dispensing foam. The dispenser includes a container, a rotary soap
pump, a rotary air pump, a mixing chamber, a porous membrane an actuator or
driver and a housing. The container is for containing a liquid. The rotary soap
pump has a soap inlet and a soap outlet and the soap inlet is operably connectable
to the container. The rotary air pump has an air inlet and an air outlet. The mixing
chamber is in flow communication with the air outlet and the soap outlet. The
mixing chamber has an voutlet‘.. The porous membrane is positioned such that an air
and soap mixture that passes through the mixing chambe_r outlet passes through
the porous membrane thereby producing foam. The actuator or driver is operably
connected to the rotary soap pump and the rotary air pump. The housing has an
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interior and the container, the soap pump, the air pump, the mixing chamber are
housed within the housing interior.
Further features of the invention will be described or will become

apparent in the course of the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example only, with
reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of a liquid dispenser constructed in
accordance with the present invention;

Fig. 2 is a cross sectional view of a liquid dispenser of the present
invention; |

Fig. 3 is a cross sectional vieonf one embodiment of the rotary foam
pump assembly of the present invention wherein the assembly includes a double
lobe pump; '

Fig. 4 is a cross sectional view of an alternate embodiment of the
rotary foam pump assembly of the present invention wherein the assembly includes
a double vane pump;

Fig. 5 is a cross sectional view of a third embodiment of the rotary
foam pump assembly of the present invention wherein the assembly includes a
double gear pump;

Fig. 6 is-a cross sectional view of a fourth embodiment of the rotary
foam pump assembly of the present invention wherein the assembly includes a

double peristaltic pump.

DETAILED DESCRIPTION OF THE INVENTION
Referring to figure 1 and figure 2, a liquid dispenser Containing a liquid
container and pump is shown generally at 10. Disnenser 10 includes a housing 12
and a drive bar or lever 14. The lever 14 is operably connected to the rotary pump
assembly 16 which is connected to a collapsible liquid container 18. The lever 14 is

attached to a drive rack 34 which engages the pumps in the rotary pump assembly. -
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Referring to figure 3, the first embodiment of the rotary pump
assembly is a double lobe pump and is shown generally at 20. Double lobe pump
20 includes a soap pump 22 and an air pump 24. The soap pump 22 and the air
pump 24 each have a pair of intermeshing tri-lobes 26 and 28, respectively. Each
pair of tri-lobes 26, 28 rotate in opposite directions. Each of the soap pump 22 and

the air pump 24 have a soap pump housing 30 and an air pump housing 32,

respectively. A drive rack 34 is connected to the drive bar or lever 14. The drive

rack 34 is operably connected to the lobes 26 and 28. The drive rack 34 is biased
in the rest position. The soap pump 22 has a soap inlet 38 and a soap outlet 40. A
one way soap valve 42 is positioned in the soap outlet 40. The soap inlet 38 is in
flow communication with the liquid inside the collapsible container 18. The air pump
24 has an air inlet 44 and an air outlet 46 with a one way air valve 48 positioned

therein. The soap outlet 40 and the air outlet 46 are in flow connection with a

- mixing channel or chamber 50. The soap/air mixture passes through a porous

membrane or aeration gauze 52 to produce foam 54.

In use, a user pushes the lever 14 which drives the drive rack 34 and
causes the soap lobes 26 and the air lobes 28 to advance, thus moving soap from
the soap inlet 38 to the soap outlet 40 and air from the air inlet 44 to the air outlet
46. The soap and the air mix in the mixing chamber 50 and the soap/air mixture is
forced through the gauze 52 to produce foam 54. |

The above describes the basic concept of the rotary foam dispenser
of the present invention. However it will be appreciated by those skilled in the art
that there are a number of different rotary pumps that could also be used. For
example a vane pump (figure 4), a gear pump (figure 5) ora peristaltic pump (figure
6). Each of which is described in more detail below. Only the features that are
different from those described above will be discusséd.

Referring to figure 4, a double vane pump is shown generally at 60.
Double vane pump 60 includes a soap vane pump 62 and an air vane pump 64.
Each of the soap pump 62 and the air pump 64 have a soap pump housing 66 and
an air pump housing 68, respectively. Each vane pump has a plurality of vanes 70

extending outwardly from a rotatable drive wheel 72. The vanes 70 are evenly
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spaced around the rotatable drive wheel 72. A drive rack 34 is connected to the
drive bar or lever 14. The drive rack 34 is operably connected to the rotatable drive
wheels 72. The drive rack 34 is biased in the rest position. The soap pump 62 has
a sodp inlet 38 and a soap outlet 40. A one way soap valve 42 is positioned in the
soap outlet 40. The soap inlet is in-flow communication with the liquid inside the
collapsible container 18. The air pump 64 has an air inlet 44 and an air outlet 46
with a one way air valve 48 positioned therein. The soap outlet 40 and the air outlet
46 are in flow connection with a mixing channel or chamber 50. The mixture passes
through a porous membrane 52 to produce foam 54.

Referring to figure 5, a double gear pump is shown generally at 80.
Double gear pump 80 includes a soap gear pump 82 and an air gear pump 84.
Each of the soap pump 82 and the air pump 84 have a soap pump housing 86 and
an air pump housing 88 respectively. The soap pump 82 and the air pump 84 each
have a drive gear 90 and 92 and a pump gear 94 and 96 respectively and the drive

gear is rotatable in the pump gear. A drive rack 34 is connected to the drive bar or

lever 14. The drive rack 34 is operably connected to the drive gearsl 90 and 92.

The drive rack 34 is biased in the rest position. The soap pump 82 has a soap inlet -
38 and a soap outlet 40. A one way soap valve 42 is positioned in the soap outlet
40. The soap inlet 38 is in flow communication with the liquid inside the collapsible
container 18. The air gear pump 84 has an air inlet 44 and an air outlet 46 with'a
one way air valve 48 positioned therein. The soap outlet 40 and the air outlet 46
are in flow connection with a mixing channel or chamber 50. The mixture passes
through a porous membrane 52 to produce foam 54.

Referring to figure 6, a double peristaltic pump is shown generally at
100. Double peristaltic pump 100 includes a soap peristaltic pump 102 and an air
peristaltic pump 104. Each of the soap pump 102 and the air pump 104 have a
soap pump housing 106 and an air pump housing 108. The soap pump 102 has a
flexible soap tube 110 around the inside periphery and a péristaltic drive wheel 112
with a plurality of paddles 114 are attached thereto. The paddles 114 engage the
flexible soap tube 110 and move soap therethrough. Similarly the air pump 104 has

a flexible air tube 116 and a peristaltic air drive wheel 118 with a plurality of paddles
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120 attached thereto. A drive rack 34 is connected to the drive bar or lever 14. The
drive rack 34 is operably connected to the soap drive wheel 112 and air drive wheel
118. The drive rack 34 is biased in the rest position. The soap pump 102 has a
soap inlet 38 and a soap outlet 40 both in flow communication with the sdap tube
110. The soap inlet 38 is in flow communication with the inside of the collapsible
container 18. The air peristaltic pump 104 has an air inlet 44 and an air outlet 46,
each in flow communication with the air tube 116. The soap outlet 40 and the air
outlet 46 are in flow connection with a mixing channel or chamber 50. The mixture
passes through a porous membrane 52 to produce foam 54.

It will be appreciated by those skilled in the art that the amount of air
and soap can be easily adjusted by adjusting the stroke of the drive rack 34.
Further the ratio between the air and the soap can be easily adjusted by adjusting
the geal; ratio between the lever and the soap drive wheel relative to the lever and
the air drive wheel. )

The dispenser shown herein could be further enhanced by including a
motion detector to detérmine when an object is within a predetermined range and to
activate the device. Further, it will be appreciated by those skilled in the art that
although the dispenser is shown with a lever 14 as an actuation device there are a
number of other methods of actuatio‘n that would also work. Specifically, by way of
example, dispensing could also be actuated with a push button or a crank.

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
presence of other features, steps or components.

It will be appreciated that the above description related to the
invention by way of example only. Many variations on the invention will be obvious
to those skilled in the art and such obvious variations are within the scope of the

_invention as described herein whether or not expressly described.
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WHAT IS CLAIMED AS THE INVENTION IS:

1. A foam dispenser for use with a containér containing soap or other liquid
comprising:

a rotary soap pump having a soap inlet and a soap outlet wherein the inlet is
operably connectable to the container;

a rotary air pump having an air inlet and an air outlet;

a mixing chamber in flow communication with the air outlet and the soap
outlet, the mixing chamber having an outlet; |

a porous membrane downstream of the mixing chamber, whereby an air and
soap mixture that passes through the mixing chamber outlet passes through the
porous membrane thereby producing foam; and

a drive means operably connected to the rotary soap pump and the rotary air

pump.

2. A foam dispenser as claimed in claim 1 further including a one way valve

positioned in the soap outlet.

3. A foam dispenser as claimed-in one of claims 1 and 2 further including a one way

valve positioned in the air outlet.

4. A foam dispenser as claimed in any one of claims 1 - 3 wherein the container is a
collapsible container and whereby the container collapses as liquid is pumped

therefrom.

5. A foam dispenser as claimed in any one of claims 1 - 4 wherein the soap pump

and the air pump are each lobe pumps.

6. A foam dispenser as claimed in claim 5 wherein each lobe pump has a pair of

intermeshing tri-lobes.
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7. A foam dispenser as claimed in any one of claims 1 - 4 wherein the soap pump
and the air pump are each vane pumps.

8. A foam dispenser as claimed in claim 7 wherein each vane pump has a plurality
of vanes spaced around-a drive wheel. °

9. A foam dispenser as claimed in any one of claims 1 - 4 wherein the soap pump

and the air pump are each gear pumps.

10. A foam dispenser as claimed in claim 9 wherein each gear pump has a drive

gear and a pump gear and wherein the drive gear is rotatable in the pump gear.

11. A foam dispenser as claimed in any one of claims 1 - 4 wherein the soap pump

and the air pump are each peristaltic pumps.

12. A foam dispenser as claimed in claim 11 wherein each peristaltic pump has a
flexible tube and a peristaltic drive wheel and the peristaltic drive wheel engages the
flexible tube. ‘

13. A foam dispenser for producing and dispensing foam comprising:

a container for containing a liquid; '

a rotary soap pump having a s‘oap inlet and a soap outlet wherein the inlet is
operably connectable to the container;

‘ a rotary air pump having an air inlet and an air outlet; ,

a mixing chamber in flow communication with the air outlet and the soap
outlet having an outlet; ;

a porous membrane downstream of the mixing chamber, whereby an air and
soap mixture that passes through the mixing chamber outlet passes through the
gauze thereby producing foam;

a drive means operably connected to the rotary soap pump and the rotary air

pump; and
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a housing having an interior and the container, the soap pump, the air pump,
the mixing chamber are housed within the housing interior.

14. A foam dispenser as claimed in claim 13 further including a one way valve

positioned in the soap outlet.

15. A foam dispenser as claimed in one of claims 13 and 14 further including a one

way valve positioned in the air outlet.

16. A foam dispenser as claimed in any one of claims 13 - 15 wherein the container
is a collapsible container and whereby the container collapses as liquid is pumped

therefrqm.

17. A foam dispenser as claimed in any one of claims 13 - 16 wherein the soap
pump and the air pump are each lobe pumps. '

18. A foam dispenser as claimed in claim 17 wherein each lobe pump has a pair of

intermeshing tri-lobes.

19. A foam dispenser as claimed in any one of claims 13 - 16 wherein the soap

pump and the air pump are each vane pumps.

20. A foam dispenser as claimed in claim 19 wherein each vane pump has a

plurality of vanes spaced around a drive wheel.

21. A foam dispenser as claimed in any one of claims 13 - 16 wherein the soap

pump and the air pump are each gear pumps.

22. A foam dispenser as claimed in claim 21 wherein each gear pump has a drive
gear and a pump gear and wherein the drive gear is rotatable in the pump gear.
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23. A foam dispenser as claimed in any one of claims 13 - 16 wherein the soap

pump and the air pump are each peristaltic pumps.

24. A foam dispenser as claimed in claim 23 wherein each peristaltic pump has a

flexible tube and a peristaltic drive wheel and the peristaltic drive wheel engages the

flexible tube.
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