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FOAMED CLEANSER W TH SUSPENDED PARTI CLES, A METHOD OF
PRODUCI NG SAME AND A DI SPENSER THEREFORE FI ELD OF THE
wO DMENTIOBN Thi s invention relates to cl eanser SP@I/CA2005/000690

suspended particles, a technique to produce them and

di spensers for producing themand in particular to

cl eansers that are dispensed as foans. BACKGROUND OF

THE | NVENTI ON Li qui d di spensers for di spensing soap

and the like are well known. There are a wi de variety

lo}‘ q| i Ao ui d_di s%gﬁ%%r S fﬁé Q@éﬂpﬁﬁ?\?@‘@gﬁﬁwﬁ “&TI#QD OF

liquidinp ﬁtﬁ)ﬁ@iﬂG%Aﬂ@ﬂNDTﬂﬁISPﬂmmﬁﬂmFGkE

advant ages that are realized by dispensing in the form
of foam Specifically foamis easier to spread than

the correspondi ng | 'IﬂELB I-YEHIVEN?[GN' s much | ess

spl ashing or run-off S|n hasS "a much hi gher
surface TrigIhwhtiohaelatdeetol cl@ansérs withatidpéended parluelefspamechnlque

uires much |l ess liq uce the s
to BrOghIRS ARy ST SRRSEER PR PERAUCS TR AN G RadCHleg i gleansers that

ar@Hi%péﬁ’séch?s higher surface area of the foam
Accordingly the cost to wash a specific nunber of

hands i s reduced since the anDunt of soap used is

reduced. Simlar bﬁdl@éhﬁ H@mﬁ r@enefl ts
e anoun

fromusing the foam sSi nc product used
is reducem;unoﬁdnapémdrsfctrhbspemrr@ mapmhréthedfkeaammlldgmvn There
Susp ande articles.

to sgags, 'tt%
arc, 8 it Ypeely AR e agEs fr 50 MR 257 otan Witligw soap; Some of
thdse cﬁéﬁéhsferthé soap dmwerggutd i thé FEAP 6 fpahh al hareard 2aslmber of

as exfoliating scrubs particles in the soap

advantages thel ere peailzad @yahsm\sw ipdhe &Fﬁbﬁfefﬁﬁ"wﬁmlfléa"y foam is
eaSBPREGRal E@ar‘?tlfe?&# t;ﬂ%in'g ligaR. OAs Wes tﬁ&%ﬁs ?r'iuch less splashing or

cleanser ere-has not been a di spens
run-bftsinueuthd fpam\ha$ea fruchfhigherwsutface tmwmthanﬂheﬂlqmldesln addition,
ereln t he ad

o T B TR0 g BB 5 a8 B b 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.

Similarly there are a number of advantages to soaps with suspended
particles. This is particularly true in regard to heavily soiled skin. It is also true for
more gentle cleansers that are used as exfoliating scrubs. The particles in the soap or
the cleanser provide an abrasive component which enhances the cleaning abilities of
the soap or cleanser. Heretofore there has not been a dispenser that would provide for
foam with suspended particles wherein the advantages of the foam described above is
combined with the advantages of a soap with abrasives.

Accordingly it would be advantageous to provide a foam soap with
suspended particles. Further, it would be advantageous to provide a foam dispenser
that dispenses a foam soap with suspended particles. Still further, it would be
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Accordingly it would be advantageous to provide a foam
soap wWith suspended particles. Further, it would be
w@odwanomgeous to provide a foam di spenser thatPCT/CA2005/000690
di spenses a foam soap with suspended particles. Still
further, it woul d beadvant ageous to provide an
al ternate di spenser for providing foam SUMVARY OF THE
I NVENTI ON One aspect of the invention is a new foam
cl eanser with particles suspended therei n Anot her
aspect of the invention is a foamng cQ ent for use
adyayitageoyts t@tnr@wdwatnrﬁlfﬁrrﬁ@iarﬁl%nemsh@é%ro B%Wr ng
component includes an air sparging el enent, a mXxing
chanber, and an air chanber. The m xin chanber is on
one side of the aiSUMpMIQYr@:EI'lETMEM @Nhe air

spar gi ng~el enmen

chanber OPRE R e TRloR fa W Byl denfie it partites
su@?énc@b&ﬁ@@(ijnlﬁ on the ot her Si ;Jle of the a|r sparg| ng

el ement and the air r eerretdef tion,

of *t ho. aRROWRAABSRC! O He BHPTISTHSIDAHE0 SATREReRHPEHSE i
astEatiini aqaéﬂtlﬁépéi%%r al“h@l‘tbtahﬁﬁg é@ﬂpbh@nt%élh&és an air sparging

ext ends romth mXing C nmber down stream of
eldment; & mmngtchambea, angr am etr cagﬁ@@r ahetrwmgmr@mbeﬁms on one side of

th i
thg %lf rsﬁgﬂgﬁ}gﬁelggg\ggg |8§ @#}3%@?%@@ gﬂ%%ﬂ ?ﬂ}pﬂé?&;%ﬁ?&n 6fsthe mixing
chalinbpenFles mixing la:damber hasai Inﬂuccblntaj e airectHamalperrig on the other side
of i B FPaainirRg Bl BRie s SRl BRERLARTes f paiioRipt the ai
chéﬁ’uﬁEP MeRé aitichafibRIPEE andiEinfetX TRE kg sHanerdasQitfoutlet and the
de of the air sparging element and the ajr sparg| ng

ouﬁe@ﬁmdﬁf@mﬁb@, rraixqas rqhambe@ﬂovnestmam abtherisviskinletThe
m xi ng CW a%p?%lj 6fQHé ﬂ]\/gﬂh@ﬁ e fid Q\H.?W foam. dlsRenser The

conmuni ¢ i qui d cont ai ner
foarn mispeasér iaifor mmmsoc-tlon witiea biquids Tﬁedeamfdlsp&nsar includes a

.. sparging el ement and the sar in I nt defi .

Ia8FRIaTER Brop e rimestirt and SRk T8 8B fiobdfht inoudes

andif Spdﬂbl\?ﬁ elé?ﬂ@ntmaﬁh&mg:dﬂﬁm@ér hdsaraing cﬁmm)ndmmreihamber The
out | et ich is down streamof the liquid inlet.

iSRG & e PY° SR e AnPASIES EIaNFH AT b aliparsies element
defthés & PoRiorPdidhk SnidfBRINEFEER. AHBIMRINg dHEnsbdrHas a liquid inlet in flow

communication with the liquid container. The foaming component air chamber is on the
other side of the air sparging element and the air sparging element defines a portion of
the air chamber. The air chamber has an air inlet. The mixing chamber has a mixing
chamber outlet which is down stream of the liquid inlet. The pump is operably
connected to the liquid inlet and the air inlet and is adapted to pump air into the
foaming component air chamber and liquid into the mixing chamber.

In a still further aspect of the invention there is provided a method of
making foam. The method includes the steps of: providing air under pressure to one
side aof an air sparging element; providing liquid under pressure to a mixing chamber on
the other side of an air sparging element; pushing the air through the sparging element
into the mixing chamber; and mixing the air and the liquid thereby creating foam.
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foam ng conponent air chanber and liquid into the
m xi ng chanber. In a still further aspect of the

w0 pooenoicen there is provided a nmethod of maki neCT/0am05/000690
The nmet hod includes the steps of: providing air under
pressure to one side of an air sparging el enment;
providing liquid under pressure to a m xi ng chanber on
the other side of an air sparging elenment; pushing the
air through the sparging elenent into the m xing

chanber nd air and t ljquid her
creat i ngF\‘"b”&‘?ﬁr??ﬂ@f%%?ﬂ?‘@aﬁ%ﬁrﬂ@n%'nE)ﬁélq% l@:?ﬂs PBW §qome
ap e@h@ﬁpﬂhb%@rﬁowméIfolhﬁﬁﬁgaemearo%e&nmrbri he course of
he follow ng detail ed deScription. .

DESCRI PTI ON OF THE DRAW NGS The i nvent| on w |l now be
descr | bed by MRIER DESERIPHON OF T ARARIGECS 1O

the acconpanying awm ngs 'S a cross
sect i onaTheirexention wilf nmwtbeedémdbe@ by wa‘y af ediaspe saly, with
for di sgensn cﬂnf oam wi,t h suspended particles

reference to dhe, AC¢IMRANYING dravdngs. in ‘present invention;

Fig. 2 ipjgn |§§|o?<5§se§led%ﬂal Mé\ﬁ\ﬁf%fflrétr@nﬁ@&hérﬁéﬂh%penser for
system of the dispenser for dispensing foamwth

dlsﬁﬁgﬁéﬁ deampith suspesded pertilgsecanstictpd ip aesordapeg yyth the present
m\%ﬁ%honal view of the container portion of the foam
|spenser of figure 1; Fig. 4 is a cross sectional
vi ew of Rigs@dead eahahtgeld piamt vielv ad thié ppanmadingaystem of the
. di spensi foam w th suspende articles of t
disgpBSEor PivpeRea bam it ERsnred ppticlsii et Jha an
ai r pi st pRy. 3n¢lazrobsisedtionbbiien;of fhd corftain®r PoftiodSst the foam
sectional view of a third enbodi nent of a di spenser

dispgpsey; of fighee ﬂg foam wi t h suspended particles of the
present FF;VQ% Qo éd?i%ngf"@e\kl'ﬂlé's%c%HH@mtgﬁilm@npdlﬁsé 8idpenser

for each qU| supply and an air piston;
foraligpansing:foaonalth suepersiedzpdrticles of mebweseehnventlom having two liquid

supRECREm of Pith T EREIBRid 68RY o Soitarion T o o

Fig. 5 is a cross sectional view of a third embodiment of a dispenser for
dispensing foam with suspended particles of the present invention having two liquid
supplies, a piston for each liquid supply and an air piston;

Fig. 6 is a cross sectional view of a fourth embodiment of a dispenser for
dispensing foam with suspended particles of the present invention having an agitation
device in the liquid container; |

Fig. 7 is a cross sectional view of a fifth embodiment of a dispenser for
dispensing foam with suspended particles of the present invention having a top
skimmer in the liquid container;

Fig. 8 is a cross sectional view of a sixth.embodiment of a dispenser for
dispensing foam with suspended particles of the present invention having a liquid
diaphragm pump and an air diaphragm pump;

Fig. 9 is a cross sectional view of a seventh embodiment of the dispenser
for dispensing foam with suspended particles of the present invention having a single
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device in the liquid container; Fig. 7 is a cross
sectional view of a fifth enbodi nent of a di spenser
wo o0sddspensi ng foam wi th suspended parti cl es BET/ACAZ005/000690
present invention having a top skimer in the liquid
container; Fig. 8 is a cross sectional view of a sixth
enbodi nent of a dispenser for dispensing foamwth
suspended particles of the present invention having a
l'iquid di aphragm punp and an air diaphragm punp; Fig.
.9 is a cross sectional view of a seventh enbodi nent of
rigigl figuidi easéaiver f or di spensi ng foam wi th suspended
particl 9519.05(? [e cﬁfs@%%ﬂfioﬁéi‘(lw bPan Eg)‘ﬂtl*i‘ 8nodiment of the
singlerigfd Tiquid container; Fig. 10 is a cross 4
dispenser doradispersing foaamwith guisperdasbparniieies afthe present invention having

dis ser. for _di ing f | .uspended particles
an pRR L eaimer BB BN okt FReelrdir ane 11 i d

con: ai nelTigWﬂ‘! 13 @?ro%s%bti%fﬁl Iv&mié_sﬁa nintly ]farﬁbllodirgeat afiths glispenser

sectional view of a ninth epbodi pent of the di.spenser
for dispepsingdpamwith susheRded 8 e&.{?ﬁr&'@éengf’ﬁ?ﬁgmg two
uprﬁHfﬁ?igde &dh‘fﬁﬁéiis?n having two upright liquid

.containers; Fig. 12 is a cross sectional view of a
second dfige2is @ crassraestions vismeha secord altefpaiesioanting

.spensi . ' . i i ,
cofp3R AR EL0 SR FRAIArP ) s g et Werin e
mixhag bhainbpeh?$)a<§tépfmdvémulus“, a third alternate foam ng
conponent, of _a di spenser for dispensi foamwith .
suspendeld9pd? 1% 8 P8 '%kﬁ@?s@feﬁﬁ‘f%'eﬁﬁ‘i}is%‘g‘%g tﬁHbarteE%aégmg

corhp8Rént!df AVYidhé ity fordis petisiny RapPiitl SuBpéiddaparticles wherein the
t herebetween; Fig. 14 is a partial_ perspective view of

mixing shamheruses asfesslonprianeInpohith agrorausimairsia erebetween;
e o SPERRR% b BAMAIbRORMARE DERMLMAIH B ferling

the m xi ng cha ow arrangenent w

- corapenéntifraadispernser foredisperisimgfoanhwithwueperdedpartigles wherein the

mi)glngl;J rcﬁ‘larln'b)ér agess gaclrésAsq‘Polvf/3 gf‘rangement with a solid material therebetween the
material has a plurality of small holes;

Fig. 15 is a perspective view of a tenth embodiment similar to the seventh
embodiment but with a collapsible container and looking from the left side;

Fig. 16 is a perspective view of the tenth embodiment similar to figure 15
but looking from the right side;

Fig. 17 is a series of photographs showing a scale of foam bubble sizes;
and

Fig. 18 is a photograph of the scale for the pride of foam.

DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to a dispenser for dispensing foam with
suspended particles. Heretofore conventional non-aerosol dispensers have not been
able to provide particles in foam. In conventional dispensers foam is created by

mixing air and liquid and then pushing the mixture through a porous material. If
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Fig. 15 is a perspective view of a tenth enbodi nent
simlar to the seventh enbodi nent but with a
weeiosapsddbl e cont ai ner and | ooki ng fromthe | ePCT/EALI®S/000690

Fig. 16 is a perspective view of the tenth enbodi nent
simlar to figure 15 but I ooking fromthe right side;

Fig. 17 is a series of photographs showi ng a scal e of

f oam bubbl e sizes; and Fig. 18 is a photograph of the
scale for the pride of foam DETAILED DESCRI PTI ON OF

THE | NVENTI h
pardicles e g}trqqac\leg ﬂéﬁéhgﬁ&@&%@}ﬁ%@%ﬂ@{ﬁrﬁt o eozcta\ike a sieve, the

pa@@fe%'v%d?& belBmdVas Fofn &N 'iH izPdhe PESUIRRS f5%Ph would not include

ensers have not been able to provide particles in
parftlomsl In conventional dispensers foamis created by

10 A ) R BRI 4Bl govensers
thd disSeridee of treprésentiaventionusesereair abangmg pi'oae!;s Iri the pmoductlon of

s S LT b ar o an

spaﬁ‘;@ﬁg{ Q\%bi’tot GeANEoaRTEIt WiFbe bﬁbﬁe@:tdt@@ﬁy Qﬁoéehﬁqlled in the art that
e

oam |spensers the di spenser of th resent
by singrthiscai spaseingrprabessspwids vAyialy o kaids pan e 'foamed. Thus

dyct
o o e PRIl o i s RSt oy o
prciiueedi ng e!jegent hto create foam It will be
appreci ate t t . h
P e ety o 5 St R bR g i hoec
th&éﬂ i8 that'oRarBfie the hastidiéy et flbhetouthe t@;ﬁ of bmkltﬁ‘mﬁlbmtmm of the
herein a foam wi th suspended particles may

copledtlic &Enetﬂlyeh%\lelﬁh bleansem OvErGaR& S H@'ta‘florabv Pgding viscosity
md’&ﬁ%} mfc}kbﬁls Hﬁ%d}ﬁ@ﬁ)oéla% ?dé‘su etngft‘)tn cﬁ’\{ﬁé tpta\l'tléﬁast hBypically -

es el the top si nk
thebmsuttamtahcmhee m)wlsaomtyr preGemte eﬁlewvehi@awngi bepawour Generally

o AR B bt 39 e Yo Wowever
liqSids RGIRSHighty Mont ewtdmidri bél%nou'thd:&J manufactured that exhibit wscosﬁy
at low shear rates that is sufficient to maintain the particles in evenly distributed
suspension but conversely have very low viscosity when exposed to high shear rates.
Thus these types of liquids would be foamable. As a result the production of a
foamable heavy duty cleanser with particles suspended therein is very costly.
Accordingly a dispenser for producing foam should be adaptable for use with liquids
with non-newtonian behavioiur; liquids that include re-mixed particles that have either
settled to the bottom or floated to the top; or a mixture of different liquids. Set out
below are different embodiments, each of which addresses one of these challenges.
Referring tb figure 1 a first embodiment of a dispenser for dispensing
foam with suspended particles is shown generally at 10. Dispenser 10 includes a
collapsible liquid container 12, a pump mechanism 14 and a foaming component 15.
This embodiment is for use in association with liquid that includes particles and wherein

the particles will settle over time.



10

15

20

25

30

the resultant increase in viscosity prevents effective

foam ng behaviour. CGenerally liquids with viscosity
w@e@atier9e han 100 centi pose will be very poor PCHOBR®S/000690

However, liquids with highly non-Newtoni an behavi our

can be manufactured that exhibit viscosity at |ow

shear rates that is sufficient to maintain the

particles in evenly distributed suspension but

conversely have very | ow viscosity when exposed to

hi gh shear rates. Thus these types of I|q i ds. woul

f oamabl &hempunap meshanisihdd m@d&&a grvepan $ Mﬁa?oll'%"d Plston 20

an{'%ﬁé% rp?léﬂé% 2?] Zﬁhl d'%ﬁ)q% Hoglax??n MR@?@&%&]B@F £4 8nd the air

ccor gly I spenser for producin
pistond@? mboe& fh the aardmanaﬁfbrée‘ oThmwachambeqa# @ndthe air chamber 26

are SRS BRI i b Y B9 o s foamin

corRSSAEHT) Eiach lchaimber 2a, 26 fat ap; mt@hoﬂvdimwathEt igfchangeable

different |iquids. Set out bel ow are 8’
respangive Haethesmoveraantadf thp respesive pisians2 o etglagive sizes of the

I|qu?($‘ 8#5@88@?4 aﬁﬁftlfé Sir gﬂaHBeF bg lél‘rr§ afrafigéd f&brcﬁMé% soap ratio

I'Spenser I'spensing foam W th suspended
desimdtfoctrmeseltam(ﬁmmg é'rim sl dgscrbed i mpresgetad éaelom

rochan, oS BoPbERbhOIY BefRk 3 Abud iorfrdPand a mixing

chaib&3aTe Theiifitefior ofihe potoas Aranded| i3drdefines ahni aqmrdamtbm35 The
i ncludes particles and vvh?rel n the art
poross mandselds in fheccentie Rfiths forraing A n} 50 dS ognerally a test

b
e

mabdrali3d. {The atinulgrinixing chamiered? genarally tollpwe thgrsbapeef the porous

o3 SRR R 20l P p el o4 s

opéreene et e Inyfldve commendnicationgvitrotnecaiecanduiizdth Thentixing chamber

24, 26 has an i te or volune that is changeable
has g8 3H £10gget® OUHEt $Rvenent of the respective piston

20, 22. fheairehafibef 26ira8sarPair fnst 38. théthqlh@thamb&424 has a
and the air chanmber 26 are arranged tQ 5]1‘?‘6 t. he

liquid champer iletst0d Non-sefurpyalyge 42 %, ppﬂﬂ@ﬂ% SRl @'q?s% the
Iquﬂg?ﬁiH ?(? ghé ﬁ%t'ﬁﬁ 'Snfit 25! arﬂé’tb@‘:gﬁi Uﬁguft agm F‘}‘éfé?gﬂivglg’@ Rbn-return

orous nmandr a m xing
val@és 4Ira£e |pns|aonenl padxirbte todhe liquidenhantier 24 afst theeair Qhamber 26
anber 35. The
respectlve
Referring to figures 1, 2 and 3, the container 12 is in flow communication
with the liquid inlet 40 through the puck loading system 44. The puck loading system
44, as best seen in figure 2, includes a drive wheel 46, a skim and load wheel 48 and
an idler gear 50 therebetween. Idler gear 50 intermeshes with the central axis 61 of the
drive wheel 46 and the central axis 62 of the skim and load wheel 48 . The drive wheel
46 has a plurality of posts 52 extending upwardly therefrom. A drive wheel shaft 54
sequentially engages posts 52. Skim and load wheel 48 has a plurality of apertures 56
formed therein. Skim and load wheel 48 is rotatably positioned in throat 58 of container

12. A cap 60 holds skim and load wheel 48 in position. Skim and load wheel 48 has a
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porous mandrel is in the centre of the foam ng

conponent 15 and is generally a test tube shape. The
woreoosngreghanber 32 is an annul ar m xi ng chanmbePCHCANG000690

t he porous mandrel 34. The annul ar m xi ng chanber 32

generally follows the shape of the porous mandrel 34

and is generally an el ongate annul ar tube. The porous

mandrel 34 has an open end that is in flow

comuni cation with the air conduit 30. The m Xxing

chanmber has an exit nozzle or outlet 36. Th@ air

&

centrabaxie 6226311@@&6@1#3 threughngan 6@ 80 thatdt engages ICIRRABRT OB 4A feed

i
s ok Ay RRTRR S ufar s Fu . oo nsert o
has%h a;bdsrwrblaﬂlfodne«b frelrein \ﬂl&chnsalsemlermlaﬂy inoegistnatign with aperture 56

5 K Rl O SN S B s wi

apefloré 68 ReRWHE I re&%frﬁflém ftgs Irpfldvr eomesunicatidnamith [ﬁquuﬂ chamber
container 12 is in flow communication wth th
tg'@@kpartlcles

inlef A0 Pugk leasling,gysteme hisdlesined tﬁd)esly%qde%tmuqu'

“the e%ﬂ%e{f%lmsﬁﬁ]é}éé 'Ilgﬁ‘lﬂ |Q%ﬁﬁd %'E)\A;ti&%hﬁt ﬁ%sn bﬂ&h%@ﬁéentratlon

a drive skim a
of paticies 48 and%0high eosbentvation ofmrbmiesgéar Paqurft%esﬁ@wne@ figure 3)

s aineelahPie eiee 8 8 o R RN HERles° 5™

The dri va uebeg berfonhaises heidavé bar 08 tppoeve ibRardly. This causes
tendi ng upwardly therefro eel

theéléqlﬂdﬂﬁ‘ioé!l JdanhBeRisPiskE 42 Borcdecp ianteris g e of tegiouid
ch{?lﬁ%e % Wﬁle' ¥ cRAMBEEDE HispRchfiol) O BRI AR &iukes Brd ﬁUck loading

48 1s rotatably positioned in throat
systémdo neaaqueatemz It will heparamesistagsbys those skilled aatmwématﬂae drive

v B4 Sy R P RORpEBgoh gl ol v

mové&d autapeaticaliy) respoheive to raasraouorﬁiéemm om otlwardype obgensoat The

mc%gggg% Y m?éggység%yggﬁgﬁ'ngfmog 2%\/%]%54? Yvﬁleopenn Si-Fetlith valves

fh‘éqmuiciibéﬁﬂdlt@g% sir lt;ahdmnswééepemeéwum |5@>ushed| Irto the air
I mand | oad wheel 48. Conduit is simlarl

chamlqere%ﬁ obtmjoamlnge@mm%&ntdﬁ and Im%@rﬁw&dwoéhﬁ myixieg chamber
32! ?hé%? in thé n%ir%ﬂahfbe §2 6§‘ p{gét?é@ ﬁ\?&?ﬁﬂ‘nfh‘éaﬁdr&ﬁ‘s H"Iatnarel 34 forming

cha g system 4
bul@!ﬂes; gnibe: liquicoehicheesuttst ih d foqui. dThé hqundarsthmqnt@mersﬁ includes

particles which tend to sink. As stated above moving the drive bar 18 also causes the
puck loading system to be activated. That is the drive wheel 46 engages a post 54 and
moves it forwardly. This causes the drive wheel 46 to rotate which in turn causes the
skim and load wheel 48 to rotate. When an aperture 56 in the ski and load wheel 48 is
in registration with the aperture 68 in the feed insert 64 a puck is loaded. When that
particular aperture is advanced such that it is in registration with conduit 66, that
particular puck will drop down and when valve 42 in liquid inlet 40 is released the puck
will be sucked into liquid chamber 24. When the drive bar 18 is released the drive bar
moves back to the at rest position, causing a vacuum in the liquid chamber 24 and the
air chamber 26 thus closing the valves 42 in the liquid conduit 28 and the air conduit 30
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therein that sink. Thus the liquid is divided into a

portion that has a | ow concentration of particles 45
wa@easaotedgh concentration of particles 47. A pRCRCA05/000690

(shown in figure 3) is a predeterm ned vol une of

l'iquid of high concentration particles. In use, a

person causes the drive bar 18 to nove inwardly. This

causes the liquid piston 20 and the air piston 22 to

reduce the interior volunme of the liquid chanber 24

and the air chanber 26 respectijvel

an¢apering thrvavek 42 dathenipuld neidQ %n%@ea%{ %@@d Liguid and a puck
theWlolw fifo t?m%ﬁfc{ﬁl g% %Bézibgﬁé %lrf’rlg\/\)s' iR, the aﬁr*%a%ﬁertﬂ?)atWhen
a cou

he drive b e noved by sinply pushing it
equiliisrivam @5 utmnhadi thee valves eillclose.cboe dlsplesaerbe theyveaady to dispense

th aut n@ %‘ responsive to a notion sensor or other
et'ﬂﬁﬂ\g r. The increase in pressure caused by

nmovi ng n«\%bemj 3ferantd &ﬁbwj.lrﬂerm péthendispereden for dispermsing foam with
42 in the liquid conduit a d |r c HSUIt 30
susnesged pantigles 'Sﬁho"‘{ns@%ﬁ'%at n this fRodiggenjsthere are

fII'SE Qﬁd EQ@&%J‘ﬁ%lach@igmﬁﬂﬁalﬁérsaﬁdahd qu'rgsbéctlﬁéﬁlh eTfll1e' ﬁt&ﬂlcfd'kfcontalner

e air in the air chanb
72 pua hguﬂ mntamghancﬂu;s povigied witinan air hele 102. rrSnglla@SlYtﬂﬂCQQd liquid

h d I
corBgeb 3454 b K506 S bR 4O, T4 132 s soone
altérnate eibodinadrt thebontainery aregrigil €odtaines ibat it 18!l bé sppreciated by

causes th t te That
inose kTR o b B B B o i b Ueba. wosto
thef fé%’c%ﬁég b¥this Binboamhsift aré BRnifdirity thodeeddscAbed abbwas iﬁ r@gard to the
in turn causes the skimand | oad wheel 48

first errduodlmwiew and aplyrthesesfesbires thaiare iffesant wilbe smé@Pa"y
d.sléﬁgéeefq. s g%pbao‘é{(rﬂ%gt‘%fb(ﬁ%gs H{;@eﬁf&? Erg)H{ fheffﬁsﬂ ||?1ugd;80rft§iﬁ@r 72 with

part
thealmuidl from secondJiapickcbriaiobr Thafypicallysone of tlr@ lispuidst widhave a high

i d 6 h AN
cobpalRER oo A bR oS i blgoel e reo.
Foaﬁﬁdﬁsmﬁderb@ HE4CK pdmipthecHdrfigh I 6cdimitheto tRét dédeeibed beove,
drive bar 18 is released the drive bar nov
indyging@ drivetbard8; ailiguid Ristes29and AL PR 2§h rlsft;‘ﬂ}f gcontamer 72
ha§ I&f\rﬁ"ﬂ%{ 7§4~rﬁ&ﬂ.ﬁ iAfof! 6on9rﬂﬁﬁg§ﬁor?§nth hhs I|&U|8%hﬁﬁ1bTeF ©4. A non return

ves 4 e I'itquid condult he air conduit
valye &tds positiongd irhinlata18, €Secphdi Inqmdw@onta@er d4iimindtowsgomrinication

iRt B e 82 o At PR Mo i Pt 2. 4
veRrtri 88ieformed in liquid conduit 28 before inlet 82 and proxnmate thereto. Venturi
86 aids in the mixing of the liquid from the first container 72 with the liquid from the
second container 74. Specifically, the venturi 86 is a restriction of flow that creates a
vacuum on its right side, and sucks liquid from second container 74 into the system to
fill the void. The liquid with a high concentration of particles may be positioned in
either first container 72 or second container 74 but preferably it will be positioned in
second container 74. The remainder of dispenser 70 is as described above in regard
to dispenser 10.

In use, the second embodiment of the dispenser 70 functions very
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equilibriumis reached the valves will close. The
di spenser is then ready to di spense the next shot of

wo cstio9Isecond al t ernate enbodi ment of the di BEIEAA2105/000690
for dispensing foamw th suspended particles is shown
generally at 70 in figure 4. In this enbodi nent there
are first and second rigid liquid containers 72 and 74
respectively. The first liquid container 72 is arigid
container and is provided with an air hole 102.
Similarly second |liquid container 74 is.ar

singilgAly 40 meflréhamb@dﬁvwr dee manfiterence bﬁtW%em%fse o embodiments
is thﬁtg tl‘ﬁg%%%ep&i eﬂsﬁmehﬁhmp?ﬁfgécdmlmbah@ fs 82874 which are

containers but it e appreciated by th ose
in fidw comanunication weith theHiguictoreuita28. v & jnitiate feqrying tbe drive bar 18 is

mRIRATE iR mev bRy 2D 2 inke raydRbtide gt 24, 2.

Théﬁ#ﬂﬂéﬂsé i priessiirerciusedtbydnawng piktorssn2D and QZthfmpen non-return
features that are different w

valyba 4 s ths hatfid SoaRbaP ABR AT SIRgHiA D rBRSTHVlE VNt 86 aids inthe
mﬂuh@ éﬁlﬁa f o'n‘i1 H@ﬂd%ﬂf&ﬁ‘hé}@ r727a'1'1d’\7?4 hWHéfh thb%ﬁhﬁi ﬁdirﬁ"fhe first and

ont al ner Typi cal |y one of
secmrqhwmamers atieamixed the gesultingeambiaation o mafetrrad @@bodlment has

o 0oL RS Bl hpabb 1ol BemEFRRES Uil b ecticaty
ung@bhd inithatrthe patiieles distend e ditladrdioat or smkldhpegdmgotm the particular

d
Partltiﬁﬁ l&ﬁe@or{#%gl,%lgys o3 Onvegc?{ef‘qqg@?ré?%o %Lﬁé %gnfaﬁnqq (ngrll have a
hlmﬁéé‘rﬂﬁdtﬁﬁ df"ptahlcﬂébesuéﬁé%éd eRREREIAIRT plf%h@@rintbethél iir chamber

val ve is positioned in inlet 78. Second |iqui
3508 rﬁh@fqeemmgmoannﬁnt 12 and Hiavidris eusheshinig the miéng ahamber 32. The
I
o sRAmAF Al gty SRR Wb o ofin usbies i
the liguid evhicnebsults #Ba tﬁcﬁmr (W neri thie 3 edvat 1;&|exeleased the drive bar
t her et I n.the mxmg} the |

ST 2o 15 et Fgui P oalingy ARt T Bk iUy Pt 24 ama the

airshRaiér 281thas BRGING the SBRIsf4xial thy llqﬁuhe:ohdnh @8iarfdicthe %lrﬂcondwt 30
restriction of flow that creates a vacuumon i

angianeninigihosabies 80, G the GRS Euole B SRAIOHGNEr A b ir inlet 42.
Lidigf1sw 'irﬂg‘tﬁé’h%lflh'ch"aﬁﬁ)eYQH%ndTR@ld eSHH 28 Aivd éw'?lb% |nto the air

oncen rati on par I cles may OSItI oned In eit
chaimbst 260NYBémequiltlriun is eeashad dlm]t/envae wilzadoget The dISpenser is then

regéy 2 ecilgp%r}/se the nexl sipé?t o??gérﬁ' oned in

The third alternate embodiment of the dispenser for dispensing foam with
suspended particles is shown generally at 90 in figure 5. In this embodiment there are
a first and a second collapsible container, 100 and 110 respectively. This third
embodiment is similar to those shown above but a separate piston is provided fqr the
second liquid container 110. Specifically, the pump mechanism 92 includes first liquid
piston 94, a second liquid piston 96 and an air piston 98, all of which are driven by drive
bar 18. First liquid container 100 is in flow communication with a first liquid chamber
104 through inlet 106. A non-return valve 108 is positioned therein. Second liquid
container 110 is in flow communication with a second liquid chamber 114 through inlet
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second contai ner 74. The remai nder of dispenser 70 is
as described above in regard to dispenser 10. In use,

wo b@sgewseond enbodi nent of the di spenser 70 f unktT/0A%005/000690
verysimlarly to the first enbodi nent. The nain
di fference between these two enbodi nents is that the
second enbodi nent has first and second liquid
containers 72, 74 which are in flow comuni cation with
the liquid conduit 28. To initiate foam ng the drive

bar 18 is noved inwardly, thus npving pistons 20 and
11Q2A|'?ﬂrbrqﬂﬂfél\#ahfee@,%@ﬂ?%'c&lﬁ"gﬁﬁ@?%n24 26. The increase

in press I
open noncP e B petor i RECRAIRN 18 T RaVEE g with a high

padicle mmeotratnmamcémimst liquigt containariOOd@sageansrally noparticles. The

88l B o T St b efn2bfaft 0 conui

1ZaisEInIﬂOﬁEGOMhﬁml‘muhT\Nlthg‘irst)liﬂljicllp ah%mber 104 ang Beémd Haqiud chamber
ment as a viscosity of about 100 centi pose.
114’H§°P8§GPF|rﬂ*¢1’"&8ﬁlﬂﬁﬁaggon wi || be mechanically

unst abl ep§ §h ?re@ﬁﬁs l%ﬂ'iﬁdd?rhéﬁts%érle |§%ahﬂ1§bérh bnent 15. The

float or sin epending on the particular particle

air@wooduit A8 islinstaves semmiminatioprivéthethegnixingeehanaoeri %ﬁhaouqh the porous
ma&@%l?;ﬁn%lmﬁérl lllé |Iﬂﬁ¥ % f fuwPl (ﬁhnﬁﬁ%ﬁ%w e n‘?&{nﬁ chamber 32.

cles sus nde Rerein. I'S pushed 1nt
In this embadipeant e nfandhel F4oamd mixicg opambert 32 reaodented vedically. In

_is ushed ,into .t he mxn chanber Th i in, th

thig, BTG RS KB ST PRV B W At PlasDali,hilt 66540 124.
for M ng U, @fe thivdt difbbdifidnt offhecdispstsel B furctidnk @@y similarly
Wien the drive bar 18 is released the drive bar noves

to thecsecond embasimests T main differenaediatyean {hasa o embadments is

o O RS S AU 100 anc 110
Todnitidte foaBingting drjverbardl & isenenedviewasdly, tBds mOVingepils’_tqms!Qﬂ, 96 and
oaiflgiby frspeee PietParsCIdhdd 547 2R ThedFheds inlefbl cavsed

by@ﬁk@lnﬁkj.] I’ql;ﬁdj Pigton09, 9 andialr métaﬁberww[@pe?d\hen return valves 122, 42in
riumis reached the val ves, wl

theah%tp@ ﬁ@@@u't $2Q apd afrcanduit S0dPSpRAVEY: rﬁf 'ﬁéa&shgﬁ dtodhe air
ch%u‘hﬁg} 38 la?tﬁeht‘oéﬁ} ﬁéalr':nsmﬁt@ﬁénte’l'@ﬁﬁd &8 i9pudHed ifitcsiheMaRing chamber

or di spensing suspended particles is shown
32¢ dherair iryhatanrgmamben@m@ushed fhrough thepereuasmmndreled4forming

bubBbigs in the liquid which results in a foam. When the drive bar 18 is released the
drive bar moves back to the at rest position, causing a vacuum in the liquid chambers
104, 114 and the air chamber 26 thus closing the valves 122, 42 in the liquid conduit
120 and the air conduit 30, respectively and opening the valves 108, 118 in the liquid
inlets 106, 116 and valve 42 in the air inlet 38. Liquid flows into the liquid chamber 104
and 114 and liquid conduit 120 and air flows into the air chamber 26. When equilibrium
is reached the valves will close. The dispenser is then ready to dispense the next shot
of foam.

The fourth embodiment of the dispenser for dispensing foam with
suspended particles is shown generally at 130 in figure 6. The fourth embodiment
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a first and a second col |l apsi bl e container, 100 and

110 respectively. This third enbodinent is simlar to
W b@saosbown above but a separate piston is previ/daghos/000690

for the second liquid container 110. Specifically, the

punp nmechani sm 92 includes first liquid piston 94, a

second liquid piston 96 and an air piston 98, all of

whi ch are driven by drive bar 18. First liquid

container 100 is in flow conmmunication mﬁth a first

qui d chanmber 104 thr h.inlet 10 -retur
mckwﬁ @nzagitatey m@@%ﬁ'ﬁmé tg HéedpHrth P'i‘ lﬁsdsome features
I n

sinfiaRIcARSR 10 Int st A %ﬁﬂ%"i‘%‘%“@“&"ﬁ%ﬁ'ﬂ?ﬁ@ Spocifically
thevialitle etrit®dirseplopciudes edlquldermeiqm 20cand aa Ainpistae 22qnpamably

1
colb i AR ERE 4Tt g A b BB win e
mnldﬁ@ch?&b@g&% E&tHe}ﬁoamlr{i@c?mpbﬁent TB(;Naa ey hqtpldrcbngdne% The air

I qul an e no
charmienifG indloncesamunIcaben Vi the A el AL mhthg ppmber 32
thré%ér?fhé pSHBLS nfdrdIeds. J&éhrﬁtﬁ@ tRifd @ﬁfbddirﬁéhtc{hé hﬂﬁ’ﬂg lchhitber 32

non return valves 122. As in the previous
ane mmn@gamandiek@ are @I%@Mﬂ@lce&m%mﬁ mpéng ¢hamper 32 has an

e'°§§§%oé§'t ﬁﬁ%4€31%] fl ow comuni cation with the m xi ng

er 3 rough the porous mandrel 34. Simlarly
t he |i quThle agitator feshaciemG inatudes a/\mbtort1l?oé andxalmggltator device

1§ 3R souilnelenio Y GG AL el B R 8 o il 138. he

liqRa oAt 13818 afigidl BEniRFRRM is pravidad Wit awenk hare 139 Preferably
el ongate exit nozzle 124. In use, the third enbod

theoaglt dpvigroisstpingEhaal Rut it wilsbeg @pprasiated by |t'90%908'%"|'?é1 i the art
thﬂ? %ﬁ*ﬁ‘ﬁ‘?ﬁ%}é ag-[ﬁtg)tr BBl iged b{)lfjlgr&ﬁ%g Be hgkye PEebeb?ﬁ;?the motor

e thir odi nent
134maam etee:trm mbtm anolrit Bepﬂwereqnbvd)a¢f3n6a|1ﬂ@r 100 and 110.

To init

i nwar dl Iy a:{nggr%ﬁ n‘& r'géril gﬂf fuégtlgrﬁsd\{lg@gﬁ%%o those described
abb @S PERE Im‘eﬂn @ﬁﬂiﬁeﬁlslﬁét Wﬁél'frdrlw Har268 |sT|he\£/)ed1fnrga&Hy lhe agitator

pressure cause mpvi n I gui I ston 4 )
mdghanBiTsEcALbBiesk [IPRTEAIN e ACl 0 e Bir hoel Wi gt thus
mlfuhg E,Ilé% ?Hhﬂ,é&%gvhéve]&&é‘%@nfé'td tHeOBStn oBfloated to the top efmd thus

Ive S pushed into the air chanber 35
whendhé tiguidrig sudrqsbnmwthemuahdwamw 21 panigiyee @fjllqtnd andparticles is

suc':?(ed inth %@qlm?é chamber 24.

The fifth embodiment of the dispenser for dispensing foam with

suspended particles is shown generally at 150 in figure 7. The fifth embodiment is
similar to that shown in figure 1 but it includes a skimming mechanism 152. This
embodiment is adapted for use in association with liquid that has particles 154 which
over time will float to the top of the liquid 156. The skimmer mechanism is adapted to
skim the floating particles from the top. Specifically, the fifth embodiment includes a
liquid piston 20 and an air piston 22 operably connected to a drive bar 18. A liquid
chamber 24 is in flow communication with the mixing chamber 32 of the foaming
component 15 via the liquid conduit 28. Similarly, the air chamber 26 is in flow
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32. The air in the air chanber 35 is pushed through

the porous mandrel 34 form ng bubbles in the liquid
wokioshowesul ts in a foam Wen the drive bar 1BCT/€A2005/000690

rel eased the drive bar noves back to the at rest

position, causing a vacuumin the liquid chanbers 104,

114 and the air chanber 26 thus closing. the val ves

122, 42 in the liquid conduit 120 and the air conduit

30, respectively and opening the valves 108, 118 in

the liquid inlets 106, 116 and valve 42 in th

commueicaty® viei thaiair Ganewls 30with ménwwf@remnﬁ?e&\@ﬁh thgporous
mar]k%ré ngEdAl%rq %ﬁfu%?gmﬂo&ré%q tRE thidh cﬁbﬁ%r BQta‘?xdtthé pdrdus mandrel

n equill iumis reach he-val ves
34 i driarites boriddrdaltl. s.ﬁle exib nozzletohanxmgmsambﬁr outiglc3fshas an

the next . sh oa The fourth enbodi nent of the
e|a§,tpg]§,5lﬁé@}vq‘g’$8 B?@E%W’rsa HE9am wi t h suspended particles

I s showTgegigmaihy nfdchanin 52 irwud@sea sdaweﬂcaugeh 160 connected
enbodi nenti ncl udes an_agit at or hani sm 1
to amoaiiges wireeh d6Re i CAMAB4 Brrovided Wit ?HSB?fa'% e%\f? ?ﬁ%?’é‘e“d'”g

upv(/é;rg!}gnfor‘thmﬁte@bl; of @QF "FGﬁt TRE%p Bf?thfemlé@l/e 166 is open to the

eC| e fourth enbodi nent
liquichd 56 detheantempu loﬂtl'm qutbamem%ﬁtdl' hass asi thegsicopped auger 160 turns it

e oS SBRSF b B a0 o S, 165 paricies 15

to thB HBRBM @r?théfcohta?néro ant the sammumntquibm 56 flowh mtb |tlumsleeve 166.
conduit 28. The ai in flo

Th Sipeun nes ot 7 DRGALES 1 toh GammuuteoR il oy ghagier inet 40.
Th? Eﬂg%le\ﬂlh @ 18 iR erdtig cOMUISd TMar dtlveTsbr ¥Bsusimy hldeive wheel

odi ment 'the m xi ng chanmber 32 and the porous
shafahz2,e didve wheelotTeandan idet gearl 14p. aThﬁssr@erﬁOﬁnﬁ@ted in a similar

hambe t
feshB S R Faf S8RFA i 4BSnbihin Tiokro 2
ag It t aE cr)]r Indee the fiit:BnGimErdmamgt 150 Gmctions similedly te the:firgs
in t i . . .
embbg et Wbar ks drpibards sovell g AhASkiniiig H8hanism 15215
acﬂWa‘Pé’d dsgedicAllyh¥aboped Suderheorsedktead| As tl’msscagjpbdtauger rotates
device Is a pirn_wheel but 1t wl| bea reci a ldéwntothe

it schoRBUB n@iartlcéeﬁ 1574 thet have fleated tg ﬂilﬁﬂé?&e@ garges
o 86 e 1707 TS ey 42y P L ebgiied  mixre o
liqlid tandrpaeticlad enters liquid chamber 24.

The sixth embodiment of the dispenser for dispensing foam with
suspended particles is shown generally at 180 in figure 8. This is similar to that shown
in figure 1 but using diaphragm type pistons. This embodiment is adapted to be used
with a single homogeneous liquid. However, it will be appreciated by those skilled in
the art that this embodiment can easily be modified to include a skimmer, an agitator or

a puck loading system.
The sixth embodiment 180 includes a liquid diaphragm piston 182, a

liquid chamber 184, an air diaphragm piston 186 and an air chamber 188. The liquid
diaphragm piston 182 and the air diaphragm piston 186 are operably connected to a

12
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In use the fourth enbodi ment 130 functions simlarly

to those described above. The nmain difference is that
wob@yidhye bar 18 is noved forwardly the agi t BEDCA2005/000690

mechani smis activated. Specifically when activated

the pin wheel will rotate thus mxing the particles

that have either sunk to the bottomor floated to the

top and thus when the liquid is sucked into the liquid

chanber 24 a mxture of liquid and particles is sucked

into the liquid chanber 24. The fifth enbodi nent of
driveftear diBs psnisdhe fabove iesthadimegtsralighidcondwt 4% isindlow

artic I Y
corfiRbRE DAl 43 PP SRR, 14 Engferbalt Pond i SG1sfn 1BUE,
corimlinichtiomwitbdies air chiaimber 1§88 tiediquishetegrberTti4shas an inlet 192 in

flov;e %%ﬁq%phfw&d% c(qﬂ@ éleq |%qrﬁ§%§6 l?ﬁ ?ﬁg\%rt xﬁamber 188 has

an bir ﬂﬁét 195. tEnIr&Rrwal/be 4D e psifidfied TMiedijultheitamber inlet 192,
anismis adapted to skimthe float] _gartjcle
0

thefliquish cangluit @8, thepaic inlelctE gnd thecalk conRdyi hé@lsiconduit 30 is in

i
flov BnlSfiohivit] e pBtR o B2 Gidh MoPchbud andre) 34. The
liquidt corsduitr2g Isawﬂownmnnmataatmn withHhe mixing ﬂhﬁmwh Sass thegfoaming

of th foam ent 15 v

corSpoqS, SRR TBRE 5 R A N e o2
via the |pivseRe @mm earm)omménttm fahetions siimilabierthdge described
throughthe por ous mandr el Af]lntheflrs

abayediratber thanepision WEM&E@? pPRERQIN PHERS 1B Fdition it has a

Slng@q&hﬂ cé}{{a@gﬁg@{ kented horizontally. An exit nozzle

outl et 36 has an el astoneric val ve
158 posi The)se\certtlrn emsiadimanicof dhe disprpserdendispensing joam with

susgrighd Fpatie GO huuRR inyeio RS Sehere) 2P 205 Tn faure ©. The

se\ﬂleggh @Wﬂ?ﬁ@m omvb;indds ynanytos théfeatures ishowndh the previqusr
e to 166 i h LU .
erbogimanen SPBaRLa T bt e heh ® Al cohiiét 202 naving

a \%ﬁ?ﬁ&%‘éoﬂ%ﬁﬁe& ﬁptHeUthf’(hérboﬁ CAROBfschssdd ahes th§4|qt1hiahay be
have Tl oated to the top. The auger 160 m)ves article

foanable tiquidevitioer withat naﬁté_ﬂl%é‘oﬂ#%méﬁd theretm el RgyfRMaIN Fof
dlslg'ﬁﬂéi%[d%dg? 8 f‘%ﬁ%ﬂﬁg ttﬂétost}toﬂﬁ} Iﬁo Y@G.l cfﬁ'&ﬁllﬂh%eéé@/ehﬂﬁem bodiment

conmimuni cat i on wit
indludggi adliquidpiston 20 laad atOair piston 22 operably connected to adrive bar 18. A

liquid chamber 24 is in flow communication with the mixing chamber 32 of the foaming
component 15 via the liquid conduit 28. Similarly, the air chamber 26 is in flow
communication, via the air conduit 30, with the mixing chamber 32 through the porous
mandrel 34. The mixing chamber 32 and the porous mandrel 34 are oriented vertically
and it has an elongate exit nozzle 124.

In use the seventh embodiment 200 functions similar to those described
above but as with the sixth embodiment it has a single liquid container input.

The eighth embodiment of the dispenser for dispensing foam with
suspended particles is shown generally at 201 in figure 10. The eighth embodiment is
similar to that shown in figure 7 but the liquid container 168 is positioned upright. This
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The auger wheel 162 is operably connected to the drive

bar 18 using a drive wheel shaft 172, a drive whee
wazebsaemsoan i dler gear 176. These are connect eRCT/QA2005/000690

simlar fashion as drive wheel 46 and skim and | oad

wheel 48 shown in figure 2. In use the fifth

enbodi nent 150 functions simlarly to the first

enbodi ment. Wien the drive bar is noved forwardly the

ski mm ng mechani sm 152 is activated. Specifically the

d 6
embash mobis Adaptasios Uep .,{)géi‘c}qe,th@g’*@gﬂ?&i% b He e 454 which
ovetﬁmtehéﬁnl{l%thg %tt% ftﬁ%l V"f‘hé ?ug ébﬁeﬁﬂ&nﬁ@@s@é}ﬂlally the

en Va ui I nl et
santasthb §k|mn€run@crm‘nlém qleschtmwalq:mnetand ibis adapied tq myed)artlcles

chanber 24.
thaiaipcminkg the aatta BPetttallE Hafth afBodhRRE fRfiads™ iuid
pistgﬁ PraHd an air pistéh 2D dbe%bl? cBnné'dtedS td & dsiveibann 8t A\ liquid chamber
own in figure 1 but using diaphra i st.on
24 istin owrmesunyeiations wih dhe BUXING chamberd: \ﬂi¥ the ‘g’ag?'ﬁ% femponent 15
i JRRUREBBHR4LESLSHIARY R i b RETA GSoaitatn v e
air esrsluity3Cowithntins friidig cbarinber 82 thrauglh thamperous mafrelbd4r As in the

s BB e BN GDRRL B M BRI POorerten

horZoAtaNg!T AkBkit mokzRe 6r ﬁhﬁ)ﬁiﬁ@ thgnbet sutlet 36dtsaarelastoaieric valve 158
chanber 188. The |iquid di aphragm pi ston 182 and the
positianedi thpreitagm pi ston 186 are operably connected to

adri ve bI%e é@ger%? s fl‘nrtn RABENANiSRDIEY ifBINHSS @ Scbapéd auger 160

condui t In f owcommnlcatlon with the |iquid
cormieateukio arsaugaamwtmel 46R. doeriui@4 soproyided withoan auger sleeve 203

copmunj cat
oG HAT s ki oo
sleéﬂ{qé E%:B bﬁtffggb E@p&))&ixhatd focthie dhottont afi coetaing168rhEhus as the scooped
chanber 188 has an
augar  B0GuITS bRGRPREPATEeP 1t ERT RN oM i i DGR, {§ diger 160
mov&§ gbﬂlcfé%nﬁﬂ fo 8 bottbm ef t’heloﬁhﬁlndr%Aﬁ’mé ddmge tive liquid 156 flows

con air conduit 30 is in

mt@thmsjﬁﬁa\tﬁa?(i)@)nmﬁ sleevadagial MI%HZ%@ '%i_ﬂ " fow sagmynigation with
lig g ﬁﬁgﬁlbggwét% 3f1?1 % hgerj mvl/%’érll gkagﬁg ggéﬂabg,ficdrﬁuebféof {0¥e drive bar 18
usihgandrivgt wheel shaft 172, a drive wheel 174 and an idler gear 176. These are
connected in a similar fashion as drive wheel 46 and skim and load wheel 48.

In use the eighth embodiment 201 operates the same as the fifth
embodiment 150 but the auger moves particles from the bottom of the container 168 to
the top of the container.

Figure 11 shows a ninth embodiment 205 which is essentially the same
as the embodiment shown in third embodiment 90 in figure 5. Specifically, the pump
mechanism 92 includes first liquid piston 94, a second liquid piston 96 and an air piston
98, all of which are driven by drive bar 18. First liquid container 100 is in flow
communication with a first liquid chamber 104 through iniet 106. A non-return valve

108 is positioned therein. Second liquid container 110 is in flow communication with a
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conmponent. A m xi ng chanber exit nozzle 36 extends

fromthe m xing chanber 32. In use the sixth
wepdsdorsent 180 functions simlar to those deseeT/ba2ho5/000690

above but rather than piston punps it uses di aphragm

punps. In addition it has a single |iquid container

i nput. The seventh enbodi nent of the dispenser for

di spensing foamw th suspended particles of the

present invention is shown generally at 200 in figure

9. The, seventh enbodi nent conbi nes of th . "
secoggtligriskcharpher 114 thrrughyielat dds. ArBRAToHiY alve 118 is positioned
theégﬁlelcally, the seventh enbodi ment uses a rigid

contai ner 202 having a vent hole 204 fornmed in the top

t her eof . Géserdily thessamdndtiguis Gdréalheqmi@iwﬂ’ab@\tﬁaaﬂ@wdﬂmrba high

per B ki ORI SR TR PASLeh BRI partces. The
high payfitiésliduid and the nsmetio‘lwmi;d.d at@eombimdtlh cendhit! 1 2&n Conduit
includes a |i UI d on 20 and an a|

1265 dIoan wthdirst il sma 106 pid, Spesihiguiis phamber

114’2&'&)?1 ﬁpoﬁlré’tWrrWéWHQHQQt' on with the m XI ng chanber 32
% oam ng conponent 15 via the Ilagw d conduit 28.

Si mi | ar | As in the pievious enmbediments shere is iadaaming component 15. The

i OSSR M a2 P e porous

mafbtlAsrt3d! @Ehllaﬂyl, thi digpidris irsflomcd mehurldatiomewith tmanmechg chamber 32.

Inth ﬁ%&tzrlpﬁg l |I :’rtaqggej e on ag} gﬁb%rngf éf%;?rlq.{} ed g!arqically In
thig Q%@dﬁﬁéﬂ&h@ %ﬁixuﬂé Rnanibet |sa§ro\o4dea witteas eldngafnbathoens 124.

It has a si ng qui d container input. The eighth
enbodi neltwilb elaﬁéreﬁ%%hyélﬁomk"!ﬁds‘ﬁéhg @Hgthabtamqmbw'ments with

i FRTRESHAH ) Sk 3R BRI i Lgimnts i

theshwnhed pofftainers maythe addapted tabe dised mtithi uprighl 68ntainers. Further it

PG5 oG By o B R ST POl 3 artcany

usdfi éé‘uﬁt‘i@fthbld@nt‘dr%bab@léd%ﬁsbmt om of the Ii qu d 156
The auger_ nechanismis essenti al I

th
skl rmer Figtr A2 ShoWE S6590988 CaRRMEHIoS e %afamgﬁ%m'@"t 208.
h peC| qrﬁé&%rﬁgagllﬁﬁyﬁeéﬁﬁhg}]ﬁe Bﬁ}b%ﬁ?ﬂge@gdf ?rgﬁlséln andrel 34.

Mixing chamber 210 is generally annular and has an upstream wide annular portion

—

212 and downstream narrow annular portion 214. A smooth transition is 216 is
proVided between the upstream annular portion 212 and the downstream annular
portion 214. It will be appreciated by those skilled in the art that the foaming
component 209 may be oriented either horizontally or vertically. '

Third and fourth embodiments of foaming component are shown
generally at 220 and 222 respectively in figures 13 and 14. It will be appreciated by
those skilled in the art that the foaming components shown in the previous
embodiments are a preferred configuration of the foaming components. The previous
foaming components 15 include a mixing chamber 32 that is generally an annular
elongate chamber positioned around a porous mandrel 34. Alternatively the foaming
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pi ston 20 and an air piston 22 operably connected to a
drive bar 18. Aliquid chanber 24 is in flow
w@e eovsneiceat i on with the m xi ng chanber 32 of tPEI/CA2005/000690
foam ng conponent 15 via the liquid conduit 28.
Simlarly, the air chanber 26 is in flow comuni cation
via the air conduit 30 with the m xi ng chanber 32
t hrough the porous nmandrel 34. As in the first
enbgdirent the m xi ng chanber 32 and the porous
mandrel 34 are oriented horizontall An exit nozz
corpponan ineiudasarpixing ¢hpmbenthat is;a SierbRd ANGHIar TaiXpg| Ghgmber. The

por@)ég 'rél'%gqhbgéeéﬁib%dmﬁ}ﬁs 3HESs O aﬁ'@iﬁ@l element Generally

es a scooped auger connect ed
thetorbjamlvau@m malizaize 62air that apbuldled intp the ligeid. W orflesito achieve

oS i S A B, TR po o 1 PR e

thr&gﬁ] WhicAMideid PagesXiApdreus endtértal prdvides afplmmymfrlmcroscoplc
Thus as the scooped auger 160 turns it s

holgs Hirpegla whicutherai MR AESS . ASTSTVRY BX8B;9r 9FA GOHSfee provided

thr%g_tﬁ]t gﬁ%@fm@%{ﬁt\ﬁ&%s@ﬁstcﬁsé&%ea%\be@tﬁ%f Pﬁé?@rred embodiment

_ sane tine ows into the
inckidesaep@0@s mMemnerell Ieanrd aaanawapmixiag chamberae. iThis provides a

ow c mmuni.cat i i i i Lnl . .
ool {8k SCREAY el Do R3S eb8 e o e
mu$Bpass. Ndowedsr iv wilWheapprebiatdd By those skilieddn Wieeatt that4here are a
and an id| er ese are connected in a

ear 176. T
nurapgy Pigonfiguratipns yhich W\?Q&/\ﬁé‘éw OF8 and ski m and | oad

wheel 485xérﬁP!é§%ftt\bs sRbahtdRRAgicoRIPondAt Aeshahvesn figures 13
t he same as fth enmbodi ment 150 but the auger

andridée &opaing epeponeni?dtis aomnafmlwelmaetecr@ﬁte&gﬁar by gvith an air

s g2 e, 989 Ui 2N R b comporer

22@into dnrwmd:hahbenﬂzmammarmixmgmhamtanﬂ%o Amaif injetr230sdirects air

C|f|call the ani m92

frof B BiaghaciEm B BEGoRTRorcPep oh HEEoafiid forppnent 220.
Slrﬁi'lérFyQi‘h@.ﬁd ikl 237 dirbits hq@ﬂﬁrdﬂﬁ th@ﬁpur’ﬂ}b rdechemismintd 8he mixing

First_liquid container 1OO|S|an %
chamber 228. rldte mixing eharRBeHRES '5.501'[0‘('14? %fh@lét{e %éé "pe liquid is
typAy 'SBLH R a'apSparticles mixture. As in prewous embodiments air is pushed
into the foaming component and pushed through the air sparging plate or mandrel to
create air bubbles in the liquid. The air sparging plate 224 shown in figure 13 is made
of a porous material. Alternatively the air sparging plate could be made of a solid

material with a plurality of holes as shown at 236 in figure 14. The remaining features

of the foaming component 222 shown in figure 14 are the same as those shown in
figure 13. It will be appreciated by those skilled in the art that there are a number of
materials that may be used as an air sparging element. Some examples are sintered
polyethylene, sintered bronze, sintered stainless steel, micro porous materials PTFE
PolyTetraFlourEthylene (eg GORTEX™), micro porous urethane (eg Porelle® ) micro
porous ceramics, non woven polyester and acrylic mats or multi-layer stainless steel

gauze, to name a few.
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108 is positioned therein. Second liquid container 110
is in flow communication with asecond |iquid chanber

wda lebstibmeeugh i nl et 116. A non-return val ve 118PCECA2005/000690
positioned therein. Cenerally the second |iquid
container 110 will have a liquid wwth a high particles
concentration and the first |liquid container 100 has
generally no particles. The high particles |liquid and
the no particles liquid are conbined in conduit 120.

Conduit 120 is in fl muni i 0 it [ i quid
chamber Ll beapaiecisied by Gunse eleratha s ek fayes forid are
scl{fﬁé’tf&‘reéf’és\éﬁat%%-ofﬁe inMYehtiSh RERIN. 08P &fIRAN R ¢ontainers shown in
ereis a t 15. Th S

oam ng conponen : e alr conduit 30 i
these figutas arerganerallytnaifo weale. t hwilhbs appresiaied &rat e containers could

t hr.ough t 3 i i id._.
oot A bl oA TR ine L ookl 4gng oo
witg gu%bémwmblﬁglﬁ thdprezentineentivh isrstiomngengrallyeati250 in figures
15,ﬁng?|:§g B’pﬁﬁ@tforl enﬁ?@%&&%&%&%ﬁé@r@ii&h%gfi@r{nb%%t&eeggqtsh& the collapsible
coBi 255 iy BA RO 61 Oy heh 5. i

embodiraéntds singitas te ensevgntinagnbetiinesntA90shomnindigyre Adut with a

Thadi ; . h ) . .

cofbaie Bt DeceipereEiRE FRMARE McudB phfecive cover (not

showvh) tolensaipe treat inahealithyrizddqee pik carred acoesshtheanecharasms. In all of

e bR 5 = 5And eaBR S £ Bt 285 s e anvebar

1839OARE aBrd2e B AR ex@énddiEpdsHitN. MEhis esnmdiRalior?88uld Baeily be adapted
foam ng conponent 209 includes a m xing chanber 210

to ageprampdaieus rigidmanéaingy twa/centainess, ical{ffgaimning component or any

~of gge:‘(?lhg}n&%ﬂfgg%@g%g% hesyean upstream wi de annul ar

ream narrow annul ar portion 214.
A snoot hitwithbeiappreciated dydhose skibad indhie st thakiherégare a number of

patiitiecs MELMEAVITE wAREd 1iisgare e sliudiohy BihE oiming.component.
Fob kkhmpr, BB distrisséd abbwé, thé endieddlion the ovapdretithe288gthwy the
be oriented either horizontally or ver iﬁi%ltdtépé-rhi rd.

maiciel; terwisth abihgi antiwar MKIngEAIAMREr @O theBiRing chamber
outlet may be varied. In order to determine the dimensions that will be used a method
of evaluating the foam was developed. ,

Further, it will be appreciated by those skilled in the art that the term valve
used herein could have a very broad definition. As is well known at its broadest a valve
is a device in a pipe or an aperture that controls the passage of air, steam or liquid.
Accordingly a valve may be a mechanical device as shown herein or alternatively it
may be a series of weirs that control the flow of the liquid. Specifidally a valve as used
herein in regard to non-return valves 42, 80, 84, 108, 118 and 122 as well as
elastomeric valve 158 could be replaced by weirs.

4 The inventors developed a method of evaluating the foam to help in the
design of the specific dimensions of the foaming component. The foam is evaluated in
terms of the bubble size, the pride, the bubble stamina, coverage and rinse. The
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general ly at 220 and 222 respectively in figures 13

and 14. It will be appreciated by those skilled in the
w@eaostbmb9 t he f oam ng conponents shown i n the PCECAZINS/000690

enbodi nents are a preferred configuration of the

foam ng conponents. The previous foam ng conponents 15

i nclude a m xing chanber 32 that is generally an

annul ar el ongat e chanber positioned around a porous

mandrel 34. Alternatively the foanm ngconponent

includes a m xi ng chanber that is a_ste P n
bublbiecsing VEERSENINGH &Y SIS eI o8 IpAT TOHLGE dissenser being
an % Qdi R &7 26 feFtbBibsAls ﬁB@Lﬁl‘ir{&i GikgBY sca@@ﬁé\ﬁh liry figure 17

objective 1s to naximze e alr that is bub
as & guidet I{BsedlmaUpazintsl wierer uted tbcnilsin'igumhebetween @ubbhﬁaséhata‘elé between

twogmpﬁq@z %pagﬁ]e lp%{% g&ﬁcgﬁe? Eﬁ"%“ %ﬁﬁses cﬁfl@éll& the ability of

the H@érﬁrtb %bl&lt@yhét%iam Abius=R] ddwn ehd rgpmamsmnp‘ro dbt}érmsne the pride a
rou%h which the air may pass, Alternatjve tl

phasoQrgp @fmmnmh@rw o 2yl Vi 16 tosen L briadtor

supféﬂic c g’ég it pom%brram&%égg t® Frgaf agffﬁlﬁﬁﬁ%?%%%pheg An angle of

70 lshtmibpromﬁﬁ closer to pd degrees ia shpodniexanytle optisisi shown in figure 18.

Thg,\ﬁpfatﬁnc o&a\r/\\fvéﬁjhg%te @%%ﬁg%ﬁﬁr{gﬁﬁ% tﬁ'ﬂ@ §1att @B bles last while

rubgn? %o@tte ethigr. ]E mhe eoark Idot/e@gemaé‘ldaetlarmlrekjdiy firbiedischarging three
unber of can

shais ah 5285 oBto 4 ABnaneig Berdniily (66 iashurro Hid ey am the

dish intil t%lérlfs%r %:ﬁaﬁag ai‘éwel’f%%@a HNPRBAAhingABeigindunt used and thus
gener al ongate rectangul ar box with an air

theg‘parrgmvgrmeat e ahllltyr@frtbe anTie bairinss &ffds AlpoAInepostant

Vi t

chazggteg%@c ?ﬁldﬁfeﬁgh A\ th gg@?m%% 9134' fr?falpnﬁ i"}igtte@iz\l'\ISQ g@ﬁgﬁrﬁed wherein
a f@riel ivagnattdehed torp famdtw iensurierd condiantdlaw tgia@bdithe user’s hands

BB eSSl e STV Ao BE R L2l hotuter i e
mé&%@hﬁ@bﬁﬁbr Bb® éﬁ@th@rw\/@@hm@ambwmé’r28 The m xi ng

I's provid

| s t yp. Cléwllybg gaprqg:iatgd Y élppqgaslgllﬁq‘q |@§hﬁ1a§tttbgiétlp1e§g cﬂﬁracterlstlcs
hel@ C}S\He?e i @aﬁ%d 3 uslﬁhtg GRithe o°ahrﬁ 'éﬁa eRud HeUisphskP éfﬂH&foam

hrou e air sparging plate or
Speaﬂdalhjl thedoameaiverageris hmpblrt@si hecatbe |f|tﬁe| {oam copersihe user's

han S W%II r{qs 'H(ea}y %a%%é’sssggap wﬂl'be]c usEy t‘?y &gcﬁ ﬁsm therefore the cost per
use is less. Similarly the better the rinse characteristics the less water that is used and
therefore the less the overall cost per hand wash.

In order to provide a rating system marks were assigned to each
characteristic. Specifically in regard to the bubble size a mark out of 10 was
determined from the scale shown in figure 17. In regard to the stamina, it was decided
that 20secs of duration deserved a ten out of ten which lead to every two seconds
being worth one point. Therefore 10 sec equals 5 out of 10. The pride was measured
in degrees from 0-90. It was decided that an angle of 70 degrees was considered a 10
and 10 degrees was a 1. Therefore 40 degrees is 4/7 which equals 5.7 out of 10.
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13

of a porous material. Alternatively the air sparging

pl ate could be nade of a solid material with a
w@bkwsabicty of hol es as shown at 236 in figure RAT/CAR®S/000690

remai ni ng features of the foam ng conponent 222 shown

in figure 14 are the sane as those shown in figure 13.

It will be appreciated by those skilled in the art

that there are a nunber of materials that may be used

as an air sparging elenment. Sone exanples are sintered

pol yet hyl ene, sintered bronze, sintered stainl S
Coverags wamna,eaj;upeﬂ m@am@q thefewerihe better. It was decided that a

SCO o(l)fy 0 Q\?A(:sleg e G ?F%?ﬁ s SRINEERUGFEbLY terlvaS 8s$1§h&dfo 0.6 grams.

ret ane mcro porous ceram cs, non
Thevevoes opbodftestis lt:alat:|laa’tezii:ln3x/theoeqmmtlgnoq= (yt3.6)/-0. &y@lch comes from the

cosh B ST e 2G5, Moo it o e Bty oot

grams14TRé AnSé& DesBhegsured regenisandtie felver @mmswémﬁat&mhe better
herein. Specifically, the cont agng éégown in these

Thet eqyiation tafiaddaa ¥plieifor HRte W8S &t (€9wi | | be
appr eci g ﬁﬁlmbg%f f §é?ﬂ I@é ré &S GnB YMRerl fivedscores out of ten
variety o I'zes t ent odlnent of the di spenser

thatf weredeightesi angd averages tmgwasquaﬂ pergsatage seaseofEach griterion was

{ t
oS Sirenteh hsiion §ebals BedfRRE eneo gy Bubtip s auration
and $tiffelsy¥ %eﬁe mgigtfgi tah eg%; Ebmgblveas:m&% ramd rmzfsé was_?_\ﬁelg hted at

punp nmechani sm and t n onent i s

N TN TR AT AT e
nec}%@&\ﬂy'b@ thb M6t o%sl%'lﬁle%érh b%cﬁ@éé ﬂl@ﬁé}bbé shighittyatoo &tiff and the

spenser would likely also include a protectijve
butmmeetoo(small sormwat likeemsusse. t Haweverin dbisispedwgnpigahiective
wa%?pgnmqisgﬁﬁgé ?chiﬁ@ He aﬂ'[(}.{ré WRre EQrté‘i'n'ch%Facf’%Qﬁstlcs that may not be

asi ng neans such as spri q%
som&®hatouriasirablecthd designem HeSmiodifiedtfram diveree neohygaihesjs is that

ext ended po i on onf| uration could easily be
thea@%tf%@“t‘goégb@rﬁﬁ?(ﬁ;?’émat ﬁiﬁ ‘cont ai ner, two
cont ai nefige re’%‘:u‘t§"frbh?§6mé%&ﬁbﬂﬂleﬁwm@ﬂils prietiaodolody areeshown in
ot her variations described above. It will be
thedfpllowiopdalklg- by those skilled in the art that there are
a nunber of paraneters that nay be varied in regard to
the di nensions in the foam ng conponent. For exanple,

as di scussed above, the material of the mandrel, the
| ength of the
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mandrel, the width of the annular m xi ng chanber and

the length of the m xing chanber outlet may be vari ed.
WO poosnampd t o det ermi ne the di mensions that w | PCheA®SL00690

a nmethod of evaluating the foam was devel oped.

Further, it wll be appreciated by those skilled in

the art that the termval ve used herein could have a

very broad definition. As is well known at its

broadest a valve is a device in a pipe or an aperture

that controls the passage of air, steamor |iquid.
Experimegnialigesults val ve may be a mechani cal device as

shown herein or alternatively it may be a series of

weirs that control the flow of the |iquid
Specifi{cally & val ve |as used herein|in regard to
Anmnalussturn vallves 42,| 80, 84, 108, 118 and|122 as Wwel |
( as el astgipkl ¢ val ve 158 coul d be repl aced|by weirs.
MiMe i nyentors ve) op a method of (e atli t he

mto hH¥% iln § 2 desigH of&}"ﬁ@g%peﬁq‘sgc R\%rarge bns

9/ ¢ he| f ceapa)ng c(aﬁwonen(t&%ﬁhe f16%m | s (WAl yat¥grei n| Rating!
tgps U 4 HubEo§ SI 28241 NE_PEgde] T/Hhss bUbDE®@6 53.96

stam na_coverage and.rinse ! Fhebubble siz

détler ni net®hy |obP4P ni pg*SRe shot of fsaamfFomg?’ﬁe 51.39
d|1szpen<>er4mei ng aoal yzed4sThe sé.3e of T.hle hubbMes yas51.69

dgtsrmnegspstnyztie scglgs Soven T T Tg e (17628 a| 61.19
guide. [Decimall pointslwere used to distingdish hetwte@#;
OSE es theR flel F-2Pet ned7t b bABbI & s{8ks.| Pli’de is 1039

ugeﬂ to descri|be the oam st ffness, speciflfically the .
| 4 0 hg f tp hohd Jts hape' not @9 towsy:7o
anlc?i sorea%?’%)ut ?‘2 de PII‘%%]!OnP th(:?Snrl dpﬁiéjpkm: ographof
the foam shot |was takkn on a level With thd foam A
Mandselr act or sugeri nposed on the phot agraphid i mage to
(mmBasur e the internal angl e. An angle of 70jis very

nrnllri {"! oser to-10 araac o chv An

M7 ~ B . 7\ \'alpl = nf tll;
S houn 101 lauPe318] A0 bbbl e sian] T vag 220 12
dexzer m\nedoby |meas@ring 5Me i nmd2t hat THe bHubbiZBs || ashl1-39

whi§e !U”?’H?"? tards tOURIIET| T8 f Qanggpver agoswas  69.77

determined by lfirst discharglng three shots of foar

G

of®5 a|di 60 wei dHPng| t Bedi 5h ¥t h |t he™f oam 't emovi ny 2
foam frflom the |di sh until the|user's |hands are wel |l
covered and determ ning the anmpunt—ysed-andthu

T OTTC A=A | CATT LAY

foam caverage.| The ability of the fgamto be rinseg
Vertical |al gg;an i mpart antg 2 83 8.73 8.23 81.47

Exit

L
=5
(9]

Nozzle

Length
55 8.80 9.09 6.23 8.3 8.73 8.23 81.47
36 7.02 6.10 6.86 8 7.13 7.02 69.07
18 8.06 5.30 7.14 8.5 7.09 7.22 71.10
0 7.54 7.00 5.86 6.7 5.95 6.61 66.99

Air Ratio | 45:1

Gojo 9 4.83 8.57 12.2 7.62 8.44 81.93
hand 8 10 7.86 8 5.45 7.86 82.10
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characteristic. To determne the ability to rinse the
foam a test was perfornmed wherein a funnel was
w@raoaabmeb t o a faucet to ensure a constant fl| oRCT/@AZ005/000690

and the user's hands were covered with foam and
thereafter were rinsed while catching the water in a

| arge neasuring cup or bowl and then weighing the

water. It will be appreciated by those skilled in the

art that these characteristics help to determ ne the

salability of the fogmand thus the-dispenser—of—the
ﬁ’. . TG U: UrJ.\aII\JUI T < T\
PYEmM Bpecifically thHe foam|coverage is inportant

b@aauss 1§3the foam dovens tlhe Gser]s Wands well it i8.75
H-kety-that—t+ess—soap—wH—eused by eacitt user and

therefore the cost per use is less. Simlarly the
better the rinse characteristics the | ess water that
is used and therefore ﬁhe | ess t he ove COSt,

al | .
hand waskHe highlighied reylis s adye ”iegﬁtﬁ% gfoe é(ﬁ{'ﬂ@%s By using a
stepgécg ragﬁlﬂhgtﬂﬁ%v% &ho BB%@Péﬁédti%'a‘hd u‘él@ecﬁéfmﬁﬂhhﬁfand’rel as well

to eS|zearmr out of 10 was
as de¢reaae theichianee foheloggmnge Rlaging thexmixigg pl@amiper yertically helped the

steffd oo Cate BoPh % Beer, A B3 iRt ifhrgReigg? PR the bes

foahWOTﬁ@ cgm@&%dmpaﬁ gfl\tb[ltgthfbammnnwmme moesr |éfsosheat@d skovas assumed
ual s out .0 d, n. d
thaf fhsneiooeele G4t Taes et Bk G bAGH PGS ard Yl HETPEES
alt étn?éw acKieved by u%ﬁmgaémelégtoméﬂm%mm airlratid beasfasreduced
aﬁ%r ees iIs h equals 5.7 out of 10, Covera
foamﬁl ad @ aapd W@b@ﬁﬂogﬁﬂpm%an@@ébblﬁrﬁézeoet (is was W"&z@shea"y
du&ngg&g cé) hﬁ'\ml?b? %ﬁb?ec‘?étea P 8?3 %ﬂﬁg drothdt ﬁle%r"‘féssoap ratio

re o Was ass grans.
MayoIrg betweecmfa 1l emdi 80: {carrhalpmebcredyatlmwlbdﬁamndﬁn the quality of foam

h romthe equation of a line
éé?cﬁﬂ% a'ﬁlﬁ gerﬁ r¥88nts the points and y is
the res UintonéWerﬁbéﬂiﬁnenTme pooHe masdrm?:&@waed:onetrga:tamfrom a
and the fewer grams of water the bette The e aﬁ]{)
sinteredipglyniere el sigtered PPWH‘seé Wik typi 'yﬁ‘ﬁvg)a/lo% Sq%@ atranges from
1074386 |8Fonfs° bfA tk Fees&éfsté‘éjsﬁﬁﬁ’ag'p‘fé’&lcﬁbl@and this is a

scores out O re Wwel g ht ed and averaged
furgtion of tte Mamdensnnag\d the oeletlveEaemsmes efethe difuigand the mandrel

0 e 5 Bl PO " ciametro e

mandrel ranges from 5-20mm. In one embodiment the mandrel has a diameter of

12.65 mm, a length of 22 mm and a pore size of 100 microns.
The gap between the mandrel and the outside wall of the foaming
component or the width of the annular mixing chamber ranges from 0.06 to 3.5 mm.

Generally, the smaller the width of the annulus the better the quality of foam. However,

this design constraint must be balanced against the risk of the clogging and generally

the smaller the width of the annulus the higher the risk of clogging. Empirically, it was
determined that the minimum width of the annular mixing chamber is 1.5 times the size
of the particles when using a 7% particles to soap ratio by weight. Generally if the
annulus is smaller than 1.5 times the particle size, the particles will clog. Further if the
concentration of particles is increased, the particles will clog uniess the width of the
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and stiffness were weighted at 25% coverage was at
15% and rinse was weighted at 10% It will be

wa@ppsaeicsd ed by those skilled in the art that BCECAR®S/000690
of 100 may not necessarily be the nost desirable foam
because it may be.slightly too stiff and the bubbl es
too snmall sonewhat |ike nousse. However in this
experinment the objective was to get as close to 100,
gnd i f mere were certain characteristics that nmay not
e somewhat undesirable the desjgn capn b diti d
annulushistiRereasedn Benprally e faam gualifyis farlioe daiPe gy of the annulus

is IH@H!aQecp foRRAEr mpREally itSeNa%‘:é’ég@"ml-ﬁQ@ th&satlg Smbs awe E@*ﬁ@le size

experients using this me ogy are shown in t
usuﬁg) bl?%nmglaieﬂaloesdappretlo pyrweightRdtwas gls@edategnuneg tibata stepped

o 350 a5 B Pt st

tha€&h@eh irvRgwed 2y s whith 22tha armulirahixirgy shelmberds G2 measiong the

frsl, dome 1 MMdrELERE S B padsecaries 0. 4MRgs (BG st 12mm,
Usﬁﬁgttﬁi%rt%ﬂ’ﬁugﬁe MWEE Hbté?ﬂ%ﬁhﬁ?lk@eﬁeﬁﬁétﬂéﬁmléhﬁum I:ham ber

aracteristics of oamlnproveth re
prodticed betieneuality fqamvasmg@sZRmm mlaadretl ﬁ@matﬁﬂb@t%%)’émm mandrel

e

ml)&ﬁg nghamb_ét temaihs 4bndtant indhe elcffe‘relahsetdtlans bﬁtheamgtmgjchamber That
combi nati o

of,,rie nd bupbl e size. !
Share aihe g caameRr. mafiial afpinedhael g idgdrel folows
thes&gr{tg,lﬁdofltﬁemcﬁgt that the air to soap ratio rray vary
between 8:1 and 80:1. The preferred ratio w ||

on the qoaitheryityasierapirigalty netgd Ahaf the @eghf,opgbwgﬁppoduced using a
orf iRz SAEAT bl 356 SRAEH BN coupaE bos
peﬁdxenamuwaaedcimevmﬁomm Bbminy [Ength it hexale thaiavas Snpein diameter.

AAveR 8 Sl b P aRE prealeh Spfiteladi8Fack pressure.

It iadaisb plted thabheshhbst assultsamsreaithisvediviteen thefoaming component is
densities of the liquid and the mandrel materldPa# Itto

origrtggiveriimally irsterthet Borizogialys Fpwever tiys mavhe
ac@d&ﬁﬁ%ﬁ%{e \z?/fthlhrlﬁe ﬁﬁc' rc%ﬂgéﬁléﬁapmsﬁem In one

di anet er of
It will be appremated by those skilled in the art that a wide variety of

soaps and combinations of soap and particles may be used with the present invention.

. Generally any foamable liquid may be foamed using the dispenser of the present

invention. In regard to the particles, a wide variety of particles may be used. Some
examples of particles include pumice, cornmeal, ground walnut shells, ground fruit
stones, wood flour, microcapsules, microbeads (polyethylene, polypropylene etc.), and
dried pulses (peas etc.). Typically the microbeads float, while the others listed types of
particles sink. These are the types of particles that are used as abrasives in soaps for
use on heavily soiled skin or for exfoliating. Alternatively other particles could be used
for other purposes. For example the particles may be microcapsules that when broken

release a fragrance, or microcapsules that have an active constituent that is unstable
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12.65 mm a length of 22 nmand a pore size of 100
m crons. The gap between the mandrel and the outside
wowdos/ 10694 he f oam ng conponent or the w dth of P€TI€A2005/000690

annul ar m xi ng chanber ranges from0.06 to 3.5 mMn
Generally, the smaller the width of the annulus the
better the quality of foam However, this design
constraint nust be bal anced against the risk of the
clogging and generally the smaller the width of the

| h . .
such Eﬁ'#wﬁf@%;t i HORER DI MERNGAGACHI AR HIEGH Bih e Toalt will be a
hea?élﬂ‘é!a@rf R tﬁjﬁ‘&' thE¥BRRAed foat op stkr@'%téW% sﬁjsb@n%ngiégends on the

parti en using a 7% particles to soap rati
rheolegighl propertisaifitie figuid h&oasNewtenian liguigs/oets witha yplcgvalue (such

o ISR AR DR ) BN B 8 Ui 8ot e on

vnsdtd%ﬁy @ﬁaléﬁsw heenaally Meaq%melhﬂage lof @atthrdle?m the foann atilhnof affect the
eannulus Is I NCrease

QUSRI dog Foamy TBERRIGHTSE PHBAGRESI TN DA Ere Jaaygrebty Snd would
be {i‘ t Sﬁﬁhé Eéﬂichbér uke W@;iarfé@él th rp%ﬁdcérhage af p&titleB®y weight

tIC € Sl ze using a % artlc es to soap rati o
wmwrymongurrt% tOtZOWasndaMttJbb@ deee afd @nttharequicanagiye @f the partlcular

BB BB U 0 v 8 o B, Tho e
of thé Qavﬂdiési‘lmaﬁl vaheaad anlapproprietegize [shoblerbe shakeh tmprovndé the

cesea et SO S b RO o R RSl s and

to itslh ﬁesijset REM Mﬁ%rélﬂ%rt@l@@sﬁérﬁé@emcértmldzlam carsbmge etc. are
cha produced better quality foam using a 22mm

genesmily pieferbiyhabest 98 arel HITIRART.cOTGIR ParislssUshas com meal
areV§1e tel?alwpé{‘é%blg'aﬁ'a%ﬂﬁ%ﬁulon%t ftallh¥er P8O ‘élhgt7|O09ﬁ|crons

r emal s constant In
bectiuctehentressaftaro r@erm’raltymrhclgs mill cngefeom QﬁHat70iOgn|ofqn§

oBHan 1% K RO AT BBl sBpllg A L2 adgBes ot 100
cermweé ek 25fieghédy C, Whetshs trnijuid 1sad liquid aitacortwitiout particles
best foam was produced using a long exit nozzle.

thegpaci fical |y based on the experinents conducted the
best performance was achieved froma 55mm | ength exit

‘ glog ;'t gn;\r\fltfgnwsém?hg Iﬂ?)éeihm@lspem%drs foradisperisingfoam with
partisiep wggg@gc@therem t%ere are potenti e(ﬁly fE)ur dl‘?feren%?wes oaf?qwds that are
used for inputs. Specifically, liquids wherein the particles tend to float, liquids wherein
the particles tend to sink, liquids where‘in the particles are suspended throughout and
two liquids which are released generally at the same time into the liquid conduit prior to
being dispensed. In addition, there is the embodiment wherein the liquid is agitated in

the liquid container prior to being released into the liquid conduit.

In regard to the alternative wherein there is one liquid input, the liquid
may include the following ingredients: water, surfactants (non-ionics and/or anionics
and/or amphoterics and/or cationics), at least one non-Newtonian thickener with

significant yield value (acrylic and/or acrylate-based polymers and copolymers, natural
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It was al so noted that the best results were achieved
when the foam ng conponent is oriented vertically
w0 p®baerdof horizontally. However, this may bePCT/CA2005/000690

difficult to accommpdate within the footprint of
conventional dispensers. It will be appreciated by

those skilled in the art that a wide variety of soaps

and conbi nati ons of soap and particles may be used

mﬁth the present invention. Generally any foanable

iquid may be foaned using the dlsgenser

gurmse%@@enaie@ sticarclay.rbanteiteg and the dﬁﬂ)’?‘i“’(ﬂs’&' cogﬂw@g)ns) at
Ieaglaédeeﬁrésg,ifvaﬂg% (égg F@bénpﬁ]em%h @H&téﬁé‘%a@% Shd molds),

Icles in , groun wal nut
solsérﬁ(smermrcesnuydnooatbmm solwands,fasters, ethers, alcohols, glycols

etcg) df 169 3R vl SR EEOHsnEE meeliedTnobds) BBRYI<HRTIcol

deriiatés) hiftqdésténts; fatty s¥bohels|fatty atider glyterdes] triglpessides etc. ), pH-

acie fsonahaby 443 Vol oy i Ban S ERoHodls Rgbhies son

perf@hk SEhISlHYy @sfedsf %F: Q’hfegé lighid8 Gouldy beElSed InV@és\()cFHtlBﬁ fwith pumice,
particles co e used for other purposes.

corareah| groumd waknut isbeliss greyndiuibiones.aypeed daur, mgrqmewles

GBS BB AR B TERIETRESHSS s oy

ap;brth)ph?tehhmeais ehmiehe:‘emendeelmm tmnhaaa@eriﬁiasoaf thetiquid and
e foam

Il b heat e
papsbgr Uerfecsfods Sy e mak Dae SuR it dnuerndpfp i between
thétQ%qlcﬁ,gjscal properti es of the liquid. Non Newt oni an
l1Tquids/gels with a yield value (such as Casson and

Bi ngham fnl faba tohth iltetto8 dising thiodiReid, ites fistiiquid e high
not depend on viscosity or density. Generall

| vnsg@ﬁﬂtyémuscb‘@ltbﬁhq)aamtlictﬁSe%JSPﬂn@%th%%mﬁwdl the ep0nd P il when mixed

w.th*iﬁ? ﬂHﬁ’# gﬁlﬁ p%V|HQ§ aflieRl wﬂ_ﬁ‘g vﬁé}%ﬁ%ﬁ?b@ﬂ&aﬂf/ bBflddrtd @éntlpose at 25

am'can vary great be” dependent on
°Ctthd0p @enhiipadeaat 25C. a:&aaéugh V|§CQS1|tyllgeIdcl@ﬁVéi1@¥e@fW3tel’ base. It may

o B R b JES AT SR SAE R, sovens,

cosmetieingrédients rraaedmbihatiore thepdoftamel éroappmpdatemalmgper such as
and si ze of thesgartl cles. The si

carbgynaray RAtHERY aRA SYPREYROURISOrS @M Eiigtipn Mol oLt lofgviscosity
dil Ry &&Pﬁanﬁ%téﬁ%ddﬁ%%l cle5688! alirfactans, élbél@owfestd‘l'@)ther

particle is |inked to its surface roughness and to its
debisahle ingsedipnisdhat weuld reguee thel kigh yiseasitisclganserpr combinations

thecrc%f? 'YL %%F@e%@%@o%&ﬂwl@&?n the high viscosity liquid is chosen such that

once mixed with the second liquid the percentage of particles is between 1% and 20%
by weight of the resulting foam.

The proportion of mixing the two parts can be varied to suit the needs of
the particular formulation, but would typically be from 20:80 to 80:20. Each part could
contain various parts of the desired final foam, such as cleansers, conditioners,
emollients, fragrances, colours. The preferred proportion is 50:50 for ease of handling.

The ingredients for the two liquids are chosen such that when combined
the viscosity of the combination will range from 2 centipose at 25 degrees C to 100
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generally preferably between 90 and 130 microns.
Organic particles such as comneal are generally

wee@taomhd y at a higher granul onetry of betweePCR082@NE00690
700 m crons because they are softer. Generally
particles will range from90 to 700 m crons. Generally
the viscosity of the liquid can range from 2 centi pose
at 25 degrees C to 100 centi pose at 25 degrees C,
wherein the liquidis a liquid with or w thout
particles therein._Wen consideri

centipegroat2 degrees & sHam sharge %W%SE{E Ve tﬁgﬁ\&s liquids are mixed

s
candfé R by RfIcR, of “%‘“ﬁ“%@?"ﬁ?@"ﬁi‘*‘?‘@gﬁ"ﬁb.“'A%"J{"s‘,yte content.
Gelféiren%' ﬂiltlngmlnlwlll WGrhtordposﬂ‘tlra]tckemenshe particles tend to

oat, |,jquids rej.n i |

l'i qui ds %\Vﬁwtjﬁ bgP?'Pgﬂﬁ% bklrogtﬁégggﬁ%%&} E(li“noé bxo IE( ing with

the ?igﬂ%ﬁt}’l@uid %H'téb%{%ﬁﬁa}té vicesityefor dsefbapeaiie ahkt;aramayme obtained.
Thig agp@agggwllll pqg?lgwgﬁﬁ Qlﬁ?,gclzt?twgé) gfd #gcﬁqeﬁé}sg Lﬂiﬁ%eﬁgﬁggners require a
pre&’gt%rrr‘ﬁh{éot oF lféi'liﬁedof ﬁ-(le gﬁﬂﬁéﬁeﬁ% Illdlnd BAd ||ﬂ $H bfltheaRfurd £2@8 outside

prior Into the liquid conduit. In
that mgtgedhe mlcmmemnodomgan agds ahartbichemefre rAccosdingly, $4cha thickener

may Il?put flge h&ﬁ c%%ﬁ)b ',I g f?}%g(epngﬁ&%%%‘ﬂll%&ndeg fherein and an

aci@mube as@ﬂﬁh’thé I@‘\mvimbeity bguidn Thereforat oromixdsy theapH will be

| east one non- Newt h
ongral o 5 TS S B SE S Ba3h HORe an s an
accptatie 9%&%@[ %r ndking @a@rﬂl%ﬁacﬁié&feﬁg aTerbesheds hirecan exdample of such
ntonites their derivatives or_conbjnations)

thidkeaets ancbtrpy@galdm used [rassecialiop valied suitahle @hwpwgaﬂa"y |

ba
ccf8A e 5Py {BRESPRG TR, Sohorctp, S LT bR ARAIAtener auch as
car@bmlaad@ SD|l)thI1 <bf eia@trdyixecsadmm a;hlorlslenetha‘(@leféréed gystem Once

ool i Shs RS e B Efs Wbt s YiRRcs 2ot

' pot‘éhtn@l' ARl Qﬁ%r?émse )rre\na‘rbldlyuﬁ tared disehsionakhétvark andsherefore

theagsgasity Mﬂlbdrqpm Ibwilk bryappiesialed by YiRses N die aginet system
wh\%g(f?ﬂ H#J‘\él%écﬁ‘?tg'o?%ﬂr) %ﬁ(‘é‘ﬂ %\ﬂeq"wnhlﬁean SQpE tlrr@r fPatfid should be

: _ rurt stones, wood fl our,
choserr. ocapsul es, m crobeads (polyet hyI ene, pol ypropyl ene

etc.), |m| arlly(?ﬁe e lsn?éaé vn@.g&aﬁ/ Stlifie hixthR€of the first and second liquids

may be obtained by modifying the electrolyte content. For example methyicellulose

well, it may also contain sone cosneti¢ additiv such
iledun dee agdp

when in a solution with low electrolyte will exhibit thickening characteristics but when
mixed such that the new solution has a high electrolyte content the viscosity lowers or
breaks down. A sodium chloride solution may be used in the second liquid to raise the
electrolyte content. Another calcium salts and metals may be used in the second
liquid to raise the electrolyte content.

The type of strategy or method to use in order to achieve the right mixture
will be entirely dependant upon the Industrial Cleaner composition and which thickener
is used in it to then decide what is the best approach to dilute to the required viscosity
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appropriate dispenser is chosen dependent on the
characteristics of the liquid and particle input. The
wo w5107 d system may have simlar ingredi ent BCT/CA2005/000690

di stributed between the two liquids. In regard to the
alternative using two liquid, the fist liquidis a
hi gh viscosity liquid with the particles suspended
therein and the second liquid when m xed with the
first liquid provides a liquid with a viscosity
general ly between 2 centipose at 25 0C to 100

in ordentd fo@ass at 25 OC. .The high viscosity liquid may have

a water base. |t ma?/ further include cleani ng aﬁqe}gﬁs 7
such asltailt bacteante thosaskiliedrin she At AR RAREArC SHTVEREIO

. COS i i r i . i i d .
var SRS el L Lo AL TR ed e laan Spgcitaly e
liquigcohtsthérs raayTbe either ngidior callapsible hdhedtispenser may be used with

[ ity dil ts. t ai t Ik I ; ;
soap & sviap &t DaricieR BT, B Sodt Brg BT eStHekiAA0Rf partcios in
sephidEs BGhiBHcFs.! TRS iGidlwhicke tHeridshsartitigh méysiani th particles

cl eanser or conbinations thereof. The percentage of . ricl
suspendedtheteinn Altaenativell the dispensgr may @pdqugr}(eﬁotggﬁ)rg Y particles

tr ' ith th dliquidth t
thatosﬁrﬁ{)%r?;?ﬁfslgb)fﬁé{f@fgi. e second 11 qul e percentage

€s IS tween 1% and 20% by wei ght of the

e W IO ARG RN

con%@@%%@ﬁg@ﬁ; inPlakiveitabgerkaGattey thm éxonmivé): 8petifically, when

part could contain various parts of th

A i ¥ ? . ”
. usedds ithie dpécifisationdngiudingdhe glaimpetigderas QRIIsESoARY scomprising

J 1 f
anc R e el BRBRTE e SBRGHESreeligsPUEBE G imponcrts aro
inclLB&d.eThenérind arre ridido badnterpretedistosaxelutedbe presansetaf gther

when conbi ned the viscosity of the conbination wll
feaWé@r‘gé“Pﬁ%?ﬁ%”ﬁ%‘?ﬂ%’%%se at 25 degrees C to 100centi pose

" g ds Towd bR srreearra Batia Sells fibblo et tefvention by
way 8f ¥idtplethip Hviahy Rriamstis on tie inbentidneellinel gtivious to those skilled
content. Generally dilution w|]

k f t . ,
in thér adtiansksuch Qb\fd%\éﬁriati_@nsg, ,arq,yitbwg\ﬁg irsp@pé) hgﬂ%s_in\éqmtmeas described
heréﬁws\gﬁ%@'epgr h{)tg&\;]?eéyy HéggrP%Fw th the diluent |iquid,

opri a Scosity the foamabl e m xture may
be obt ai ned. '
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Thi s approach will work with a select type of
t hi ckeners. These thickeners require a predeterm ned
w@kbosnomwange of pH to thicken a liquid and if PtH/0A2005€00690
liquid falls outside that range the thickener no
| onger acts as a thickener. Accordingly, such a
t hi ckener may be used in the high viscosity |iquid
with the particles suspended therein and an acid may
be used in the low viscosity liquid. Therefore on
mxing the pHwll be lowered so that the mxture is
WHAT 1 SiCIAMED AS BHE INVENIEN KS3r t he t hi ckener and t hus
an acceptabl e viscosity for making foamis achieved.
Car boners are an exanpl e of such thickeners and they .
1. @oftlath Whetsie the foaas sompdsesa liguidHhaying a phsalify of bubbles therein
ph%'si ol o ]jcal_l é acce%%%g@ acid such as citric acid.
and@ EF‘?A‘I"YS,F)%[HCI S SYFP eded t hi ckener such as
carboner and a solution of electrolyte sodiumchloride

is the preferred system Once both ingredients are
2. A foemn asglaimed in clgemd) wherel) sh@eoaxﬁ?lﬁs %é%ﬁ'&%seﬂwfém a group

con%{éb@é gf §f|]r61fcye,zl‘§{)gmﬁ%l ,gg%gﬁb mﬁa’l%t"gﬂeils,ctiréeﬁ& AQit$fones, wood flour,

I mensi onal network and
mictdteaes omicrobapsules; dsied pulsies|landragombinafipn theseof.
appreci ated by those skilled in the art that system
wherein the viscosity drop is achieved within an

3. 9K 66 a8l ikvicdEn IAME! 61D wWhardia thd fzen is Shand sldapsehe

desired viscosity of the m xture of the first and
second |iquids may be obtai ned by nodifying the

4. SARGAh Q{syélﬁrr%‘a%%-on%%f cRIRRPI B FRhBYRIG the liduis ased émmake the
i'n a solut th-l

on W ow el ectrol yte wi |l _exhiDbit
foatrhhasa nisegsithbetaeesr? and 460 sentingserdtdS&d such t hat
the new solution has a high electrolyte content the
viscosity lowers or breaks down. A sodiumchloride
5. SAlfedas dEinditnusstrieoftdmmset trdl whiegein dhe biquidiirdudesebetween
electrolyte coptent. Another calciumsalts and netals

1%rand HEeapslicles, by Meidtcond 1iquid to raise the

el ectrolyte content. The type of strategy or nethod to

use in order to achieve the right_m xtur i1 1. be
6. eAtfoaml as claipadiiaranygnmotk q{@msn‘gg.gﬁ r\/\(l';greleﬁg\eg:qgwd includes water, at

SOAROS it | h! iah%hi i Bt lebst éhd t
Ieaagé?%gur&#cggntﬁggkeﬁg{ @]éebs f\gg g‘ﬁ@g@ﬁhf‘%‘%ﬁ?‘fﬂf gt Iltegst she hreBervative
and atji¢aseone seleest.t yi n order to foam

g

7. Afoam as claimed in claim 6 wherein the surfactant is chosen from the group

consisting of non-ionics, anionics, amphoterics, cationis and combinations thereof.

8. A foam as claimed in claim 6 or 7 wherein the non-Newtonian thickener is chosen
from the group consisting of acrylic, acrylate-based polymers, copolymers, natural
gums, pyrogenated silica, clay, bentonites and their derivatives and combinations

thereof.

9. Afoam as claimed in any one of claims 6 to 8 wherein the preservative is able to
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It will be clear to those skilled in the art that
there are a nunber of variations that nay be nade
wokiosaotsed ng within the scope of the patent. PCT/CA2005/000690
Specifically the liquid containers may be either rigid
or collapsible. The di spenser may be used with soap, a
soap and particles m xture, or soap and a high
concentration of particles in separate containers. The
l'iquid which includes particles may have the particles
suspended therein. Alternati velg the di spenser may be
preverditm gepwib ofibarterips Mews enenedshat sink or particles
that float. As used herein, the terns "conprises" and
"conprising” are to be construed as being inclusive
10. af fbarp esathimat e anylnme ahotdimsi6ie.9 wpersin feasalyentimehosen from

the g RconsG SdPenrs MbBGT PEr Y saNnft: Sb{Es St alconols
glyédIe bR cordabtioRathdreef.speci f i ed featur es, steps or
conponents are included. The terns are not to be
interpreted to exclude the presence of other features,
11.5A885m scﬁéim%%r]ﬁ qr{eto | dinsetrfPiABHeh Bk hidad fdrhfér includes
above description related to the invention by way of
emebhenhs!rametunysersl\mrwplvleadjlﬁterons on the invention will be
obvious to those skilled in the art and such obvi ous
variations are within the scope of the invention as
12.dRF6aMmRLIdiaTerl in oMiet hewhereimthe empHiestsl/moisturisers are chosen from

d bed. WHAT | S TH ENTI .ON
 theraran ARGSIEING ohROYQB Rl BRIy REE. S0 eV RS TRty S5terS. fatty

alcggérﬂ%ﬁa \élcﬁifs @g@@ﬂl&% ttﬂ‘@&(%rfde@%d&:d@hblﬁﬂﬁdﬁswhéfeof

s suspénded therein. 2. A foamas clainmed in
claim1 wherein the particles are chosen froma group

13;?\3’%@43:]%?1% c{)@nrﬂé%% ;I/\g gfﬁ?ﬁ\g'lerelﬂrtﬁé‘ Pﬂlbé(eggéslﬁ is3HRlskA from the
groipcdoneiting bé aciddranddilkali. ses and a conbi nation t hereof .

3. Afoamas clainmed in claim1 or 2 wherein the foam
is a hand cleanser. 4. A foamas clained in any one of

14CAabAR ds Ei8infed eI} ond Bﬁclbim?BJG b 4S8 erhereinrthd Bqaid duftiverrincludes

has a viscosity between 2 and 100 centi pose at 25 C
cosmetic additives.

15. A foah as claimed in claim 14 wherein the cosmetics additives are chosen from

the group consisting of perfume and colouring dyes.

16. A foam as claimed in any one of claims 1 to 5 wherein the liquid is a mixture of a
first and second liquid and wherein the first liquid is a high viscosity liquid with particles

suspended therein.
17. A foam as claimed in claim 16 wherein the first liquid includes at least water, at

least one non-Newtonian thickener, at least one preservative and solvents and one of

the first and second liquids includes a surfactant.
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5. Afoamas clainmed in any one of clains 1 to 4
wherein the liquid includes between 1% and 20%
w@aoositelees by wei ght. 6. A foam as clai med i n BCCAR®S/000690
of clains 1 to 5 wherein the liquid includes water, at
| east one surfactant, at |east one non- Newt oni an
t hi ckener, at | east one preservative and at | east one
solvent. 7. Afoamas clainmed in claim6 wherein the
surfactant is chosen fromthe group consisting of
non-ioni cs, anionics, anphoterics,_cationis ang
18. dofrsiThas et RFaBR 17 avhateiryiaem ssfagfat FuchgsEndrom fhesroup
con?i%tirﬁg %ﬂﬁ&‘?—'icfhiéé? %nfb%b‘s’,\'%miﬂ‘i i‘)?él’fbst, B?ﬁﬂfﬁé_ 18hd c8mBIREBAS thereof.
ront the group consisting of acrylic, acrylate-based
pol ymers, copol yners, natural guns, pyrogenated

sjlica, cla bent onites d ' ' ]
19. A s 25 L AP EBR. 170 70 Ppaiheii-{@lckiEn Mlfkeners are
chotQén frof ﬂ‘{é dtich>i;|9 canmifﬁﬁ@?ﬁiérb?c, w_cﬁyﬁae»basiedqadlygnats:, gopolymers,
opreven e growh o acteri a, easts an S.
naturg! gWNEeRYFPERNLH SHica P'ﬁya*?ﬁﬂt%'ge%gm@ﬁ‘ﬁr ”é!aﬁgesga”d
corr‘fﬁ]ﬁétfdr{éthgl%o ol vent is chosen fromthe group
consi sting of terpenes, hdyrocarbon-based sol vents,

esters, ethers.alcohols, glycols and conbi nati ons

20 TGRS g 0 6 T © Yo B i s e
pre&@ﬁt'thé'gi‘d\ﬁmrmitﬂbwrias9eastamhdphblddj uster. 12. A foam as

claimed in claim1l wherein the
enol | i ents/ noi sturisers are chosen fromthe group

21.CRAGA tdstniffednR lang ohe ¢T@IiRishy ©NED @hyrm the solvents are chosen
erivatives, fatty esters, fatty al cohols,

fatty
froradhel group sansisting of terpeges.duhrerasbanriasemhBrivantsopgters,
e . : ' LRf Claim 11l or 12
eth&%eélgﬁo@,ﬁyc&& éﬁ?%@}@t@hgﬁﬁiﬁggf'f romthe group
consi sting of acids and alkali. 14. A foamas clainmed .
in_any one of clains 6 to 13 el he .l bLaukd, .
22.¢ R a1b38 GriMissit Ao o oidhe 11 oA T whBRem it iguid further
inclidal BRebllichtg histud<ersatgith atijosteeosmet i cs addi ti ves
are chosen from

23. A foam as claimed in claim 22 wherein the emollients/moisturisers are chosen from
the group consisting of polyols, polyethyleéne glycol derivatives, fatty esters, fatty

alcohols, fatty acids, glycerides, triglycerides and combinations thereof.

24. A foam as claimed in claim 22 or 23 wherein the pH adjuster is chosen from the

group consisting of acids and alkali.

25. A foam as claimed in any one of claims 17 to 24 wherein the first liquid further

includes cosmetic additives.

26. A foam as claimed in cléim 25 wherein the cosmetic additives are chosen from the

group consisting of perfume and colouring dyes.
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the group consisting of perfunme and col ouring dyes.
16. A foamas clained in any one of clains 1 to 5
wob@saotee he liquid is a mxture of a first anPCEHEa2108000690
liquid and wherein the first liquid is a high
viscosity liquid with particles suspended therein. 17.
A foamas clained in claim 16 wherein the first liquid
includes at |east water, at |east one non- Newtoni an
t hi ckener, at |east one preservative and sol vents and
one of the first and second liquids includes a -
surfactant.18. A foamas clainmed in claim17 wherein
27. t/Q?oa?H SaGhitdd |h%lé?m0@®h%|re‘?ﬁ“cﬂé 'ﬁ’sgﬁdﬂﬂ@lrﬂub@ss\%tﬁg @éleansing
non-1oni cs, anionics oterics, cationis and
agembabdmdhumaemghﬁmmbf 19 A foamas claimed in claim
17 or 18 wherein the non-Newtonian thickeners are
chosen fromthe group consisting of acrylic,
28,34 foydratad- dairRd inaimﬂ?Swhém@thémleansmgageaﬂ isghosen from the

pyrogenated _siljca, cla ntonites and t
groyB coaisting of SyFacEhts: ﬁHi/‘?" vth\’é’?%“g?nt%ﬁol"%ﬁ? Gafh cenbinations

thefdgti Med in any one of clains 17 to 19 wherein the
preservative is able to prevent the growth of
bacteria, yeasts and nolds. 2 1. Afoamas clained in

29. aﬂgg K %ﬁf\%eﬁdelﬁsclgl% 5Pofd8 \gqh;%?]&h%é Wcl@?”nﬁf&ééﬂt% Bhosen from

gfoup consi
thel“q)L up@anﬁgmg)afswbemlemmia&;ralesmdasmthemmgmmsaﬂradlwhlynatlon
ycol s and conbi nations thereof. 22. A foam as
thegqe imed in any one of clains 17 to 2 1 wherein the
first liquid further includes ennlllents/nnlsturlsers
and pH adjuster. 23. Afoamas claimed in claim?2

30.nAdpainras eeinestbin anyeng eiolaims 16 i 29 whereln é‘%%ﬁe?qflsln'iqu'd when
m,%égfw fl&?@é@ﬁhﬁ‘t@s%e ﬁ&u%ﬂol s, pol yethyl ene glycol

ves sters atty al cohols, fatty
aci ds, glycerides triglycerides and conbi nations

o155 50 Rl BB 0 8 TR gt e

thlcﬂéérrh‘é'vﬂiérﬂ%ecﬁH @lhd&ﬁpr%ﬂdte?hiﬂﬁd rangg.and the aetaisd bd1md mlfubn mixed
one of cla to 24 vvhere“qthef i ISt %91
W|th ljln@ ﬁgs,t liquid alters the pH such that the pH of the mixture is outS|d e

predetermined range.

32. A foam as claimed in claim 31 wherein the second liquid includes in part a

physiologically acceptable acid.

33. A foam as claimed in claim 16 wherein the first liquid includes a thickener that
thickens when the electrolyte content is within a predetermined range and the second
liquid when mixed with the first liquid alters the electrolyte content such that the
electrolyte content of the mixture is outside of the predetermined range.

34. A foam as claimed in claim 33 wherein the second liquid includes in part one of

sodium chloride, calcium salts, metals andA a combination thereof.
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i ncludes cosnetic additives. 26. A foamas clained in
claim25 wherein the cosnetic additives are chosen

WO e@11018e9 gr oup consi sting of perfune and col oPECT/042005/000690
dyes. 27. A foamas clained in claim16 wherein the
first liquid includes water, a cleansing agent and a
t hi ckening agent. 28. A foamas clained in claim27
wherein the cl eansing agent is chosen fromthe group
consi sting of surfactants, enollients, hunectants,
sol vents and conbi nations thereof. 29. A foam as
claimed in claim27 or 28 wherein the thickening agent

' 35. '/§ o%ﬁ\??@ Qi Jﬁ@ﬂ“lﬁ BRirfMeUph&eishetdeten@iiqGiaiRdnBsswater.

ura synthetic guns or a combination thereof.
30 A foamas clainmed in any one of clains 16 to 29

s 1 o bR i 0 RSN s ono o
cleaﬂe%,r@ul@cm,eamommsmy@t peifauied andadomtssationstthetesfier

that thickens when the pHis in a predeterm ned range
and the second liquid when m xed with the first liquid

37.28l tf o%mﬁlh§ cB g%%@ﬁt foh ake i 8sdifontieh Aifedrding dispenser:

out si predeterm ned range. 32. A foam as
cl aarrmdSpatrglﬂQa&lan wherein the second |iquid

égce{ [ﬁ%@%ﬁﬁ%@ggf (oﬁ oﬂg%f’de%fqﬂé Sfd V\@ﬁ? R ABhErRCE air sparging

i Ime clarm1l ern the first
elehiequd@hnm@ hypetoraot thieahizingrchanatiertenddke meixingethanmher having a
eI ect rolyte content is within a predeterm ned range
tlethe second 1iquid when nixed with the first Iiquid

aI t sir Eh8mBLESBH tIRe BirRr eIt FNhe alkShatding etemeent and the air sparging
el ectrolyte content of the mixture is i de of let:
elemestidefining Aqoriiemgethezir chanmkerAndtne ﬁ?@d“*?‘?f *@Vén%% girinle

ani\'her ein the second liquid includes in part one of
odium chloride, calciumsalts, netals and a

condineing chatniber oufletaiwnmsireamoh thecliquidrirdet in the midng ghamber.
wherein the second liquid includes water. 36. A foam
as clainmed in claim 35 wherein the second |iquid

38.f ur AReamingdomtissnepi @s@laimed in claim 37 wherein the air sparging element is
generally test tube shape.

39. A foaming component as claimed in claim 37 or 38 wherein the mixing chamber

is generally an elongate annular tube.

40. A’ foaming component as claimed in any one of claims 37 to 39 wherein the

mixing chamber outlet is a nozzle.

41. Afoaming component as claimed in claim 40 wherein the nozzle is an elongate

nozzle.

42. A foaming component as claimed in claim 40 or 41 wherein the nozzle has a

valve positioned therein.
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cl eaners, surfactants, enollients, dyes, perfunmes and
conbi nations thereof. 37. A foam ng conponent for use

WO 0084678¢ at i on with a foam ng di spenser: an aPCT/CA2005/000690
spargi ng el enent; a m xi ng chanber on one side of the
air sparging elenent and the air sparging el ement
defining a portion of the m xing chanber and the
m xi ng chanmber having a liquid inlet; an air chanber
on the other side of the air sparging el enent and the
air sparging elenent defining a portion of the air
chanber and the air chanber having an air inlet; and a

43, Pﬁﬂﬁg%@%f)oﬁéﬂtlﬁt clgﬁ;rgb iﬁtdtjﬁﬁ‘m.@@vhbhﬁn tHevide ibigblastomeric

chanber . oam ng conponent as
valvel ai med in claim37 wherein the air sparging el enent
is generally test tube shape. 39. A foam ng conponent
as clainmed in claim37 or 38 wherein the m xing

44, ChaRRmih$ conpenaht as @aintdingiycormnoidlaims 3btn 43 Qherein the
f oam ng conponent as claimed in any one of clainms 37

foamingaroprsest is enrntad yerigabhanber outlet is a nozzle. 4
1. A foam ng conponent as claimed in claimd40 wherein
the nozzle is an elongate nozzle. 42. A foamn .

45. conpfumenihg asmpbaentsas clairedimamoong ofclaimgaf &9 33 wherein the

npzzl e has a.valv St therein.43. A foam ng
foamieeRTRPRN '%?%?rﬁgg?\oﬁlzérl?tgﬁﬂ] 42 wherein the valve is

an el astonmeric valve. 44. A foam ng conponent as

claimed in any one of clains 37 to 43 whergin . -
46. ohiaRNiBg FPBIRORENt 3S BIRIMBRY HLAMERTT 8‘2‘?‘?%‘3 33 t0 %\E Wherein a liquid
is UQQG%Q%&%RH% tHaSfos g BR pbRsatENAane lighidahelutes 3 plurality of

to -wherein the foam ng conponent is oriented .
particles havingld gredetermined average diameter and the width of the annular tube is

1.5 to 8 times the average diameter of the plurality of particles.

47. A foaming component as claimed in claim 46 wherein the width of the annular

tube is 1.5 times the average diameter of the plurality of particles.

48. A foaming component as claimed in claim 46 wherein the width of the annular
tube is 0.06 to 3.5mm.

49. A foaming component as claimed in any one of claims 46 to 48 wherein the
length of the air sparging element is 9 to 47 mm.

50. A foaming component as claimed in any one of claims 46 to 49 wherein the

diameter of the air sparging element is 5 to 20 mm.

51. A foaming component as claimed in claim 37 wherein the air sparging element is

generally a planar element.
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46. A foam ng conponent as clainmed in any one of
claims 39 to 45 wherein a liquid is used in
was®saombd on Wi th the foanming di spenser and theCT/C208/000690

includes a plurality of particles having a
predeterm ned average dianeter and the width of the
annul ar tube is 1.5 to 8 tinmes the average di aneter of
the plurality of particles. 47. A foam ng conmponent as
claimed in claim46 wherein the width of the annular
tube is 1.5 times the average diameter of the

52. pl Afapin dispenseafar useds assgciaiion withialifiWSnponent as

cl gi ' i.m 46 wh inth idth of th ' ,
tuééﬁ.ﬁ@%%h?% ercin the w of the annul ar

_ _ 3.5nm 49. A foanmi ng conponent as
cl ai foaehing cemponest inEludingi: ns 46 to 48 wherein the
length of the air s is 9 to 47 mm 50.

' |
A foaning co%@ﬁé‘?@‘@égéregpﬁ%tgn}sﬂt any one of clains 46

to 49 wherei Qnﬁikmi;cﬂhaﬁﬂie?ronctﬁndﬂde@if thesginspangingeélement and the
is5to 20 M 5 1. j

y _ A foani ng conponent .Cl [
clai m 32 aRErGing: cleRentidening: & PAYOBICE i (PfIRg 8@%553'{ fgd the
a pl anar,.; i f iol i iqui
2sS0ci aminG ERAmozF pafnbGPRLAY HRNA Row @imiEioaon with the liauid
f oam ngcontgp@nent i ncluding: an air sparging el enent;

a m xi ng chanher _on one. si t i ' i

el enent and fAgaming %%P%b*ﬂg agl{cehr?elﬁﬁ[feq(?@ftﬁ%?)?}%ryd ¢ of the air
por t i on sphrdiffekinent andthabirrsparging eemenkidefningaarpention of the
having a liquid inlet in flow comunication with the

li qui d @yrehgmbarand the i chg e anair Nefanber. on

the other sidgngind ffandhér SUIRE BOWE stleBfEoR thaliduidaledir the
spargi ng el enent defining a portion of the air chanber

and t he naixingathanieer; arding an air inlet; a mxing
¢ ha%%?npogﬁérgblydc%meétteﬁ%'fhé)fiqlﬁiae?nllef S the Al Pleti ddabf& to pump

air into the foaming component air chamber and liquid into the mixing chamber.

53. A foam dispenser as claimed in claim 52 wherein the pump includes:

a liquid chamber having an inlet in flow communication with the liquid container
and an outlet in flow communication with the mixing chamber of the foaming
‘component, the liquid chamber has an interior volume which changes responsive to an

actuation means; and
an air chamber having an air inlet and an outlet, the outlet is in flow

communication with the foaming component air chamber, and the air chamber has an

interior volume which changes responsive to an actuation means.

54. A foam dispenser as claimed in claim 53 wherein the liquid chamber and the air-

chamber are portions of piston type pumps.

55. Afoam dispenser as claimed in claim 53 wherein the liquid chamber and the air

chamber are portions of diaphragm type pumps.
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m xi ng chanmber; and a punp operably connected to the
liquid inlet and the air inlet adapted to punp air

WO n108/10769 f oami ng conponent air chanber and | i PEI/GA2005/000690
the mxing chanmber. 53. A foam di spenser as claimed in
claim 52 wherein the punp includes: a liquid chanber
having an inlet in flow comunication with the liquid
container and an outlet in flow communication with the
m xi ng chanber of the foam ng conponent, the liquid
chanber has an interior volume which changes
responswe to an actuation neans; and an air chanber

56. ¢ | é\,f,o% ﬁérisaetrrélsecﬁaiﬁréﬂ iﬁ‘% ?)E\bq}f'clén'ﬁ@ 59Ul 52 whéreimthe liquid

am ng conponent air
inclidtR i ticles Mishtttéird & sink kafdner a bedinent imtherhasiony of thediquid

contaanAnIdUaRSCEaTE Spiidsloraiy SRlefa WiHiefEA Bregetémifed
amdurft Bf Se SRR & added foltRe AbidGR A RGuiachambet.i ons  of

piston type punps. 55. A foamdispenser as claimed in
claim53 wherein the liquid chanber and the air

57. ¢ ggﬁé‘éh@gﬁg@ rtésdéf nfdd il PRR SO WHENES tﬂélfﬁlﬁd Eéntaﬁqer has an

as C alned 1 n any one of clains
intefor, \ah&f;mnmg hed bitboiat pramhawete thaopeaingandrcar bﬁwng@ puck

I I F Bxfanos Sl it khdlitetior of the

Ilquiﬁh?drﬁﬁhella tRé @Q?ﬁﬁp?@umﬁganﬁhﬁ%hmét smediiviverdin ithe aukdeldadmg system

i scbsbl e St S PR B o) AR g P o

plu{éﬁ@ d’?‘%ga%& fagag ag@ﬂu%efﬁhﬂ% Atem, tHiH Qﬁéﬁlﬂé@bbﬂ? geriepally at the
n

ni ng cap awqeg a puck aperture a
sanhe qaduwb afher skimegnddoadingiveh Isepasitianeddn isHwred tyof th@ liquid

he i o of t
cont et Susia 1 aretfired i ihe shitaBURAding WheeRgl Salectively in
reg%Yr‘éh@ﬁWIﬂthdfﬂﬁl&k@pEﬂnwam thesllqum apeﬂdnread rtha;;camer@iereby rotation
he skim and I og?)? wheel Y
of th sl 2 Ipaciag SR Reveo PR al ian dret/ et fomdn
regPs‘ﬁ’aQQn 9 %@'dtﬂék%{peﬁhfé ARRegistthlith with @hé Hqtmi apdrture.
I's positioned in the throat of the
i qui d
58. A foam dispenser as claimed in any one of claims 52 to 55 wherein the liquid
container is a first liquid container and further including a second liquid container and
wherein the first and second containers are in flow communication with the mixing

chamber liquid inlet.

50. A foam dispenser as claimed in claim 58 wherein the first liquid container is in
flow communication with the liquid chamber and further including a liquid conduit
extending between the liquid chamber and the mixing chamber liquid infet and the

second container is in flow communication with the liquid container.

60. A foam dispenser as claimed in claim 59 further including a venturi in the liquid
conduit between the liquid container a position downstream thereof where the second
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contai ner such that the apertures in the skim and

| oadi ng wheel are selectively in registration with the
wEonk/1egeerture and the |iquid aperture in the PEDPCA2005/000690

wher eby rotation of the skim and | oadi ng wheel noves

one of the plurality of apertures fromin registration

Wi th the puck aperture to in registration with the

liquid aperture. 58. A foam di spenser as clained in

any one of clainms 52 to 55 wherein the liquid

container is a first liquid container and further
liquichepntaines flaws dataribe liaeidic@nediht ai ner and wherein the

first and second containers are in fl ow conmuni cati on
with the m xing chanber liquid inlet. 59. A foam
61. d| shfome dispenserasmekined il claim 68 wiieseiai the finss lrnutdsqontamer isin

fo bEErERRRBLTL e b ERIEERL it 8 5 copoi
ext@ml ng%n%&etn@amnd bisarnbaast tHeamitxing etrambéreiquicinie and the

liquid inlet and the s nd contaiper is in
semnswwdsdraﬂpwmmwmpﬁ@on Wﬁ% he UgiHe sPRtEnerso. | A

f oam di spenser as clained in claimb59 further

including a venturi in the liquid conduit between the
62! i ghifoaroaispEinser as claimed inanyielaing SRaumereinethedrunim ckides:

the @fre@tq@'qghi{ﬂpgé’ﬁ%@h@ gh b ORTioW &nﬁpuﬁléaltlgH'vﬂ’fh 2 first liquid

con enser as c aimed in
conthipiee bnd aheoutiet i flow gominuricetimnneith the mixirid chamber of the foaming

comRhedh 1 o IR BnemRatheS e IR AP IS PRg oes responsive

to 5,:, deiudtiShatdRs: and the m xing chanber liquid inlet and
he second container is in fl ow comruni cation with th

| i qaisecenshliquid shamber having am idies efiayve coanuieatiangvifha Second
iofRABl4L 1 AT G 1Tn 5 DHTRBERUEGR 1 i chaefor e
fodnhing tcohripgniedt, tiee secore licuidi chambert hag an intétigvwolume which changes
conmuni cati on e m xi ng chanber of the foam ng

resPORSRAA AN a(qqéavﬂqr}rggaﬁ @M% chanber has an interi or

vol HABirdMafibes haVTRSart aiF Fesantcan outst metmatet mmrﬂmns
a second |Ig§ld chanber haV|nq an inlet in

coggmnieationwibhtha foamMing eemRene q"U' chatehRrapng itheo\ﬁ'ﬂ chamber has an
int%l#iﬁrjt\ﬁolumg WHIG'CRATGB TS BoAHE 1 dadtlgtion dahsC hamber

63. Afoam dispenser as claimed in claim 62 wherein the first liquid container
contains a foamable liquid soap and the second container contains a liquid with a high

concentration of particles.
64. A foam dispenser as claimed in claim 63 wherein the particles are chosen from a
group consisting of pumice, cornmeal, ground walnut shells, ground fruit stones, wood

flour, microbeads, microcapsules, dried pulses and a combination thereof.

65. A foam dispenser as claimed in any one of claims 52 to 55 further including an
agitator mechanism operably contained in the liquid container and operably connected
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foam ng conponent, the second |iquid chanber has an

interior volunme which changes responsive to an
w@eiosaoicen neans; and an air chanber havi ng anP@i/CA2005/000690

inlet and an outlet the outlet is in flow

conmuni cation with the foam ng conponent air chanber,

and the air chanber has an interior volunme which

changes responsive to an actuation neans. 63. A foam

di spenser as clainmed in claim62 wherein the first

l'iquid container contains a foanable | i_q%ui d sozﬁ) and .
to thehactuatiamuheans wiierehy tesnoasive tathe apiuafial) Meags Higliquid in the

. COoNc rati f particles. 64. A foam di spenser as
Im”@ﬁé“ﬁﬂéeﬁ%rﬁgg$n163 wherein the particles are chosen
froma group consisting of pum ce, cornneal, ground
wal nut shells, groynd fruit .staone . .
6. 1 ¢y BERAEpo A LipaehE o} GapereliBie.aqRifbr mechanism
inclG@ERh RSt C8orireRfRPlo a &Neﬁs%@ﬂmdd spenptatoraevidexperably
In any one of clainms 52 to turther jncluding an
conagttedito thermoteranshexipediag ifto dos Hiakid £9ntainghe | i qui d
cont ai ner and operably connectedto the actuati on neans
wher eby responsive to the actuation neans the liquid )
67.1 N A foam tigpenseras claineed insclaiim@d wheesin the pawess iy isea pair of
as, clainmed in claim®65 wherein the agitator nmechani sm

batieHefudes a notor connected to a power supply and an
agi tator device operably connected to the notor and

o & mcn eosenansbreed i Sabocars 52 .8 Bsein e

inclﬁfﬂ&@ hégﬂi&eétr%ﬂéno% E&fHeet%g Fehe ﬁi%lﬁ@,&ﬁéqihﬁminéﬁis an
crai I'n any one of clarnms 52 to 55 wherein the |

invénteriiiglid cohtaihes apdrhiasi @ ligid ontet anshiyrther inchiging g skingming

mebfih By b b AR i e i r

skifnffddForAah& tepkomiie Niguitearithimosed tpthedizjuid outteteespensive to the
an_actuation neans whereby the particles are skimmed
actualinn mea@ng-op of the liquid and moved to the liquid
outl et responsive to the actuation neans.

69. Afoam disbenser as claimed in claim 68 wherein the skimming mechanism
includes an auger extending upwardly from the liquid outlet to a top of the liquid
container and a sleeve extending upwardly into the liquid container and positioned

around the auger and upwardly from the liquid outlet.

70.  Afoam dispenser as claimed in any one of claims 52 to 55 wherein the liquid
includes pariticles that tend to sink to the bottom of the liquid, the liquid container is an
upright liquid container and has a liquid outlet and further.including an aug'er
mechanism operably connected to an actuation means whereby the particles are
scooped from the bottom of the liquid and moved to the liquid outlet responsive to the

acfuation means.

71.  Afoam dispenser as claimed in claim 70 wherein the auger mechanism includes
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69. A foam di spenser as clainmed in claim®68 wherein
t he skimm ng nmechani smincl udes an auger extendi ng
wapwanaieyo fromthe liquid outlet to a top of tPET/CALNISAH00690

contai ner and a sl eeve extending upwardly into the

l'iquid container and positioned around the auger and
upwardly fromthe liquid outlet. 70. A foam di spenser

as clained in any one of clains 52 to 55 wherein the
liquid includes pariticles that tend to sink to the
bottomof the liquid, the Iiquid container

an ayger gixtending dewawardly fiem thediHissoutiat tQaitep emshegtq%aontamer
o & 50 SO 6 0 EP s RERP S0 oo aroun e

auger and apoyaedlyfiroomthieniguidoutbeh of the |iquid and noved to
the liquid outlet responsive to the actuation neans. 7
1. A foamdispenser as clained in claim70 wherein the

72.au gtefodm@t@@hw A\ElhGRS RNarfLees ofthiemiba o Towhaseid|the container
fromthe Iiquid outlet to a top of the Iiquid

is @ galiansile CAALRIRErs| eeve ext ending upwardly into the
l'i quid container and positioned around the auger and
upwardly fromthe liquid outlet. 72. A foam di spenser

73.as Afaameispensengs caimed ircany ome sbclainsy52 tah meianeiniibe container

%rg i s a collapsible container. 73. A foam
'Sair@ﬁgﬂ AINSL: ¢l ained in any one of clains 52 to 7 1

wherein the container is a rigid container. 74. A foam
dIS enser _as clained, in one o cl ai
Gaamcipasset & REIMEd T WLt gl oishs B246 Z3wherdin the container
Vgﬂgaser as clainmed in any one of clains 52 to 73
ereln the container is upright. 76. A nethod of
maki ng foan1|nclud|ng the steps of: providing air

und f%e?rﬁ éﬁ?q%&% 8% 8@@713& ﬂ?ar‘ﬂboﬁé‘ of‘blranﬁggé% i rﬁgﬁﬂhe container

r-press cha
|subﬁgmt her side of the air sparging eI emsnt

76. A method of making foam including the steps of:
providing air under pressure to one side of an air sparging element;
providing liquid under pressure to a mixing chamber on the other side of
the air sparging element;
pushing the air through the sparging element info the mixing chamber;
and
- mixing the air and the liquid thereby creating foam.

77. A method of making foam as claimed in claim 76 wherein the air sparging
element is generally test tube shaped.

78. A method as claimed in claim 76 or 77 wherein the liquid contains a plurality of
particles.
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pushing the air through the sparging elenent into the
m xi ng chanber; and mxing the air and the liquid
W b@sayocr eati ng foam 77. A nethod of naki ngp€Dane®@s/000690
claimed in claim76 wherein the air sparging el ement
Is generally test tube shaped. 78. A nethod as clai ned
in claim76 or 77 wherein the |iquid contains a
plurality of particles.79. A nethod as clainmed in any
one of clainms 76 to 78 further including the step of

mxing a liquid with a high concentration of partjcles
79.wi t A raethpd @scrlaimed ip @y oae of MG toci &Ririfigs Including he step of

mix@ﬁg%jg@i#ia it hlgherdeHP RN &F GRHEHES With 4 iguidwithYenerally no

particles upstream of providing the liquid under pressure to the mixing chamber.
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