LI QUI D DI SPENSI NG APPARATUS Fi el d of the Invention The

present invention relates to a |liquid dispensing
wappanat7es for dispensing liquid froma flexi bPer/Aagos/ 000554

While the invention will hereinafter be described by

reference to its use in dispensing food products or

conponents, it should be noted that the invention is

not necessarily limted to this particular field of

use but has application in other fields, such as the

di spensing of desir t rages,

i ndustrial chem cal gfb& ﬁ%?&ﬂ%“%rg%géagﬁgﬁs for use

i n nmedi cal, pharmaceutical and personal care.

Ba?hﬂf&ﬂﬂgwﬁ&m&ﬂe I nvention The foll ow ng di scussion

of the prior art is not to be regarded as an adm ssion

that what is discussed is common general know edge in

t hiT§efAresant inpeaten &elptep e palidHit sNapepting meparaisniepdispensing liquid

pa¢kagl igkilebhgd for food and other products,
|nclﬁ%%ng|@§qU|d food products. Such bags offer

5Su Wﬂll@%%"Hveﬁ%ﬁeﬁlIltr%rQHﬁf’ferttfeadEéEht%baﬂ)y Féf&’ef%& fbnﬁsau%belrnsdispensing

such as bottles, cans runs or tanks.

ar éoagsprafiugis or germpoNgdNnis Itsiimutdsb%mqted i th(‘r’illrtvﬁémnslsd'm% necessarily
be inged tb His f fahlchl%g flefdog‘u&le blﬂt (st Eﬁpll@é‘tﬂ)n PUWRLNEeIds, such as the

product out O dl spensi ng
sy sisearsing of g@mwdmgg@@mwnlswfd}eée@geﬁ vieduspiasghemicals, and liquid

f ' r é)a%ﬁ%ﬁs ?dmgng?‘m@dl\fgll Eﬁﬁar a'é?urlg:%m pétishdl Sardr avi ty

a W ne ca a second type uses a
purrp system (e.g. a perlstaltlc punp) with or wthout

10a B@Ey&o@w@w|méﬂt,0nThere are nunerous di sadvant ages
associated with prior art dispensing systens

including: 1. Dispensing accurate doses of liquid at a
r eiTaeifolaWing disgussianeof e dirior jagluip tnot 1hpg regarded as an admission that

pawapglo@srcwsédhgcsﬁﬁ%nlgfenéﬂaekrhdvﬂéwgé.h%h.yh&eous and not
runny' . The speed of peristaltic punps is limted

begpiise fﬁrhebédseﬁé\pa' Beldhe an@&q%ohopé(ﬁégﬁﬁﬁ th&thbd Sor food and other
ori gi nal shape between t he punps need 't

be PEPWES inaHAIngrHayi¢ fﬁ‘P‘F(EWCtUﬁ )SUCPet?EI%t @Tqu%lbﬁt?ﬁﬁ%' beneflts over

15ar ?raﬂi%ﬁﬁl'ri\éﬁ)‘ é’on@é?l‘{\@ré st b6 beitest carldpdiRUgrurRNori8nks. The bags are
relatively costl rggerate Furthernore, peristaltic

pu#ﬁualub‘é@d\mﬁ\rsmﬁs i RS | GitrBpRis san heetped JobBling product into the
I | %{a?‘}gﬁnplﬂg‘ﬁroﬂﬁ@tlguﬁgyth@fbagg{ rpotal tic punps is also

since the rate of Vvolunme throughput is a
fuRpLi @%&Elngygfs?éhhé @orpélﬁfﬁsb‘égfs( whﬁ:llan&aé\'evé\f NNO types A first type
dependi ng on"a range of factor s? i's acknow edged
t hgfnploys a valve arrangement and is gravity drlven (e.g. a wine cask), whilst a second
20  type uses a pump system (e.g. a peristaltic pump) with or without a valve arrangement.
There are numerous disadvantages associated with prior art dispensing systems

including:

1. Dispensing accurate doses of liquid at a relatively fast rate is difficult. This is
particularly the case if the liquid is viscous and not ‘runny’. The speed of

25 peristaltic pumps is limited because the flexible tube needs to return to its
original shape between pumps (i.e. the pumps need to be spaced in time to

allow this). Peristaltic pumps are relatively power inefficient and thus can be

relatively costly to operate. Furthermore, peristaltic pump tubes wear out

regularly and so need to be replaced. The accuracy of peristaltic pumps is also

30 limited since the rate of volume throughput is a function of hydraulic pressure



slowy dispensing liquid to i nprove accuracy is
possi bl e but this nmay inpact heavily on the conmmerci al
wo e@sitbi’b3 ty of such a system Alternatively, PEDAUZ®S/000554
that can di spense viscous liquid at a fast rate tend
to be conplex and expensive. 2. In the case of systens
i ncorporating a punp, liquid cap remain in the punp
and/or the punp nay not be strong enough to suck the
| ast portions of liquid out of the bag. Failure to
subst anfybh %aﬁqm %ESéd’dlr?g{"%Ya rRePBOTdcRAY| USis! Scknowledged that
wast age of 1iquid, Is to be reused, the
hygi ene sisibbrierensingcligidedp erreve aSCUFEFFVe5§ Rassibiec Bylethis may impact
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di spen3|rga% System Because IS the system needs t
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t he recepd/acthe pump efayl natdpe siropesinolgle tersquH the dantrportions of liquid
Pi ston tLypes It ty Y8 Its |
t hat |s%ge§er al gq@dF%PFggSft to ciag%(r%gm?.e %%ﬁ¥e .ag results in
rel ati velagtagenpl exid.nasdristhaidagols. oThe feuesdnthe hygiene problem

1ol nventi gp, g\%%%e} provide a liquid dispensing
appar at us Ich w overcome or substantially

anmel i or gig, %n I@Q\% p%P[%anoft Ih% G Iop %bﬁ"lﬁor’i’énté B the dispensing

prlor art, | east pro de an ter ati ve.
Sunmary syﬁtemh Be¢rm$emf ity thcsystam mlgecdsothbé fagstarlgsfreoed to maintain

of the ﬂg&?ﬁ@gnd fbvﬁﬁlgbfr%gh%"ﬁﬁl% b q?rﬂmﬁf?cﬁln tHQJl%l]ud dggensed by the

apparatu or di spen roma
i s provisgsddn. Evepifitse figuid re@mmmtﬂmsmnormﬂp@hse@g)r sealed form,

sthe fl e)éhﬁz%?o (%&til@lcgrﬁSm n%n{ED\H{M{J (ﬁi‘ﬂeXI aJo?J Whe? the receptacle

rece|V|ng OoXI1 ma |on 0]
progr esss m@llmaxibnesitiver dllsalaweemtqolsthe tmﬁopwnp ls ekuodsexample of a

por 01 on e 4 REAP AT bR EAR L ARA R 12 71 Ssihl o
bag 'f‘ ghg)?gn%sr%l?\’l%lycmﬁg? |nutpon§ﬂgct olﬂus the liquidis

squeeZe omt portion to the distal

| o
Egﬁbéﬁﬁéeﬁﬂtﬁhﬁ%ﬁ?ﬁeﬁe{ﬁé‘ﬁb J°°'9§‘V%H?gf325'sﬁé%%;&o%ma ug which wil
20 of ovéreomi quisdbslarsjaiin sinetiorafepatiedstione of theatehiviongemof the prior art, or

to at least provide an alternative.

Summary of the Invention

According to a first aspect of the present invention, a liquid dispensing apparatus for

dispensing a liquid from a flexible bag is provided, comprising:
25 - asupport for supporting the flexible bag in use,

- a mounting adapted for receiving a proximal portion of the flexible bag, for
progressive movement relative to the support towards an outlet of the flexible

bag located at a distal portion of the flexible bag,

such that the flexible bag is progressively wound up and thus the liquid is squeezed
30  from the proximal portion to the distal portion to dispense liquid from the outlet in a

controlled manner in use.



di spense desired & preci se dosage portions of liquid
because the liquid is gradually squeezed out in a

weosnai7’brd manner. This stands in contrast, fPCT/AU2008/000554
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exanple, to fluid being dispensed under gravity or

under action of a punp where volune flow rate can be
dependent on hydraulic pressure3 The controlled

squeezing fromdistal portion to proxinmal portion of

the bag can be carried out at varyi ng speeds accordi ng
tOdn%%lavra%rarggt of @%oé‘iﬁf‘eHESaBV it I|Q@§'d7§p69\§ﬂgb§pparatus is that it can
mai nt al ned nmbodi ments of the present invention
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viscosity of the liquid (Wthin a certain range of

vi $e6sidisnesyed mies gravity GdliuneeR actioh of Reuptrewaere volume flow rate can
| n%gra(et)&me%[ §n WedrbuRdaB{&He t 0 production Iines and

production processes.” One exanple of such a production
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a pancake). A speedy process w | to better rates
of cpirigd @ut atofarimng spreds @@@loridln@rt@ reewuem@n@ pedaeguracy of dosing can be

hed 2FHUSS @ﬁlbb{ﬂ&ew } Bre@gNﬁWé%n AUlow dISpenSIH% of accurate

o B
enbo I ments of the ensi n aratus I's
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romt e tarlto the noz
r e§yenkon are|vestiadapteddg erasiuctiongiried aadwr@im@@qn@ne%ﬁswne example

a b f%ﬂ’c‘ﬁté grrbdgalokﬁﬁ?ﬁ%?tlg H%Zﬁr?(g%sgtogg é@ﬂnt *%80 ﬁéﬂ{ f(é %gﬁg pancake).
| | @usrmbadivsmemsn\gllldp@rbrtratheﬁeﬁ gateshaf pmdUthvaﬂéi@ thadeitems and to
F&%rfJUQWeP?aﬁéf§%lo |l e bag. That is, in nornal

l‘atl on oes not contact any unnecessary

su%\ 8&1%?8@{9&41}% oq“ ﬁfb%gﬁ‘rﬁ&lgs gﬂﬂgﬁ@jr id g@%nié@%&t@s ]gé #lat is able to

I'spensi ng
d| sptmiamtladjy rwormoiemiss ephpty dbel flealblwe bag;dieeeluset Hea bagds insaintained in

di ¥ %p)%e% glg %[Jhé/ u?aneo(?T&nggta@ kth?%o?%é ?‘Er?e 859 This results in less

sur aces
d| watageobfdlqotd arrq)‘sutmdzguemsr tappaediiction afoﬁsa ncﬂts resatiated with the

ned because the |iquid does not
coﬁ) OS’%;'JCL a‘ﬁt%ﬁiz‘? conponents of the apparatus and

;h(fﬂ\ SIh%F dk/gntgéégc%fg%gtp%éfmgmg' &n'th% clth? %%) SI B %Hs is that it

aratusa’s"a rovi de
f I emvhiee diragt dosgsrandie kaXIbIeetxagoﬂ'battISLbe n(nal$al |operat|on the liquid does

ﬁgﬁots I:(?rjltéét a n%?;les% reyog rheace% olf?hé/\@% sm %{Fargtug Ec]rh%xample, in

réqui red”’and 0 Not heed t
apptfaarraisesthaialne dispendhe dmpgahitys Isyagilaeiedcfon ms;mm’emglpmetms of food to be
Wh%cr)o h(fahec 085 ?snagpgnsed oerectly onto the cooking surface or surfaces. Thus, in
the case that the bags are discarded once emptied, the apparatus does not need to be
regularly cleaned because the liquid does not contact any other components of the
apparatus and therefore is also highly hygienic. The fact that the apparatus is adapted
to provide direct dosing from the flexible bag means that a flexible tube (as in
peristaltic pumps) or other like wearable parts are not required and hence do not need

to be replaced.

The apparatus can also be highly hygienic in embodiments where the contents of the
bag remain sealed in the bag until dispensed from the bag. Thus, in the context of

preparation of food products, the apparatus stands superior of some prior art in terms



bag remain sealed in the bag until dispensed fromthe
bag. Thus, in the context of preparation of food
w@e@dns4793 t he apparatus stands superior of soOPET/ADRMB/000554
art in ternsof health, safety and contam nation
consi derations. In enbodinents that include a ir tight
sealing of the contents of the hag (whether in solid
or liquid state)the product is better preserved and
shelf-life is increased. This is particularly
ad%ﬁﬂ&é’iﬁﬁ%ﬁﬁe Bnd Q@nt‘éﬁ‘rﬁ%tlbﬁ‘%n&@@raﬁ(ﬂ’r&aﬂ@%%ob%éﬁ%‘aﬂkd thelude air-
di spense products because of the relatively short
shéglﬁt E’reiaf"’éﬁ @f thﬁd@ﬂte@ﬁso@fut@?é)ag,&%?Wéf inagRlid Ar digaidgtate) the product is
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it is nmechanically sinple in construction. Thi's
be&asts thah thi apraiaads Hee®b élép@saanO@mp&"t fwause of the relatively
Scogp&p§§g|]s|lfé ﬂ)od% d%{sachrrent a cover and/or a

stirrer) need not I ncorporated into the apparatus.
Thiag o @A UAeSEGS b e%@dﬂ%@ of tﬂﬁet i€ did Hélq% apparatus is that it is
di spensi ng appar atus can be manufacture
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dela% dciated %SMpBEéFﬁQt(éP Lh diebEvant 4 éﬁ\/@?%ha)?)'r %aglllryer need not be
i npl'e construction also means that e system:
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I e r: n
15 ﬁg?@t%ﬁ s?du Miade %‘rJ ﬁ%o@%%&s é’iﬂ@% nSEr]]‘E u& g}x{}ﬁ%ﬂ@ %}Ek?atrathggs that the
capowelr reqseeraerstmmz eelatodee/alpwrswnﬁ tbe. FG|EUVQ|Ylema’(be$1IUS feunting (and
ap
coFsagé ?\}r%&ew thgreﬁgoﬁungggnl ?\gg{je‘é: E)f @@%Dr’ad 5%1 ﬁe %ﬁe\e‘ﬁ(c motor has a
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conveni ence of use. Convenience for the owner of the
madlet amother ddvanthge oberhbodimdniset theslieulsiadjsparisini agppachter that utilize a
po i ] t i Ao
B uriE i opsBbsThr e P Bo Rl 3BT oMl ikt Phiing steps
exanpiceaninpstdpagrerayt ibeolvarh fbstresultsan Bhﬂagrdllesqfie]ﬁsom@nience of use.

apparatus in one or t P may. be -
g enaedol B Binel B gy e BB Focle 5Bs of iaui
25 bebopmhdmde gTfoe na@xingmdte veatér talnsakeahé dgwd)f can asant to them, ready or

m )r(llean ready fo\plauts%r o? e%g%%lemqhe ba%a?’na?/ebe connected to the dispensing

apparatus in one or two simple steps, and water may be added to the contents of the

bag if necessary beforehand.

The arrangement also allows for easy mixing with water as once water has been
30 added to the bag, the bag can be shaken with a lid over the nozzle and then
connected to the apparatus once the contents are properly mixed. Furthermore, if the
flexible bag is made from a clear material, a user can see whether the contents are

properly mixed and because the flexible bag is flexible, a user can feel whether the



added to the bag, the bag can be shaken with a lid
over the nozzle and then connected to the apparatus

WOr@se/1847183 cont ent s are properly m xed. FurtherPGr/ap23(08/000554
the flexible bag is made froma clear material, a user
can see whether the contents are properly m xed and
because the flexible bag is flexible, a user can feel
whet her thecontents are properly mxed. If the
contents are not properly m xed then the user can
CaghiteRtdlaré %Fddéﬁf/ kK INfle kBnidhis drBHiof BRYpBAY %l%gd tﬁ@ﬁ’ the user can
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general ease of use of the liquid dispensing apparatus.

Preferably, the support comprises a lower portion for supporting the flexible bag from
30  below and at least one expansion limiting portion for limiting expansion of the bag in

use.

The lower portion is advantageous in that it supports the weight of the bag. If the

weight of the bag were not so supported then the bag would need to be supported at



general ease of use of the |liquid dispensing
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erl'-"?‘éfg g alﬁ% L{i}%eﬁgﬂ’%%@u%t]%o%gr %S&gfélg%%nd\@?(%%ﬁlnﬁpd&pr%/vardly which
Si nwllrttalnedilus npzalg ire el arertureaniiahelpn maintaindibetrteazle in the aperture

dr %Rilculgﬁ{/%gﬁ] t%x‘fﬂl@?é@% t%s&#e% 5 8 rﬁ&ﬁ]tlhﬁg)rogaeﬁswely winds up

[
era he suppor onprises at le
20 anthetbeg. nount i ng conpri ses at | east one roller adapted
for rolling along the at | east one rail and a reel of
v aPrefbladlye tHeembuntngds adepted . forrslmaliaeapeis usdyressiver tsaislagfon towards

Va'EHea@Ltgl &Jrrl&céﬁ&/\ﬁlngfng%ﬂheerﬂ&lbl B\Eg the reel to

Preferably, the support comprises at least one rail and the mounting comprises at least
one roller adapted for rolling along the at least one rail and a reel of variable effective
25  diameter. Advantageously, a reel of variable effective diameter allows the reel to
reduce in diameter as tension in the bag increases. This means that the tension will
not increase to a level that excessively hinders forward movement of the reel (i.e.

towards the outlet of the bag).

Preferably, the reel comprises at least two spaced apart, elongate mounting members
30  that define a slot therebetween for receiving the proximal portion of the flexible bag in
use. Advantageously, once the proximal portion of the flexible bag is weaved between

the at least two spaced apart mounting members, the flexible bag can be rotated by



reduce in dianeter as tension in the bag increases.
This means that the tension will not increase to a

wo eadl1347bnt excessivel y hinders forward noveneP€T/aij2a08000554
reel (i.e. towards the outlet of the bag). Preferably,
the reel conprises at |east two spaced apart, elongate
mounti ng nenbers that define a glot therebetween for
receiving the proximal portion of the flexible bag in
use. Advant ageously, once the proximal portion of the
1 &d RbEntP@InémbdS AUE &idaBH Wﬁsﬁoﬁ e pﬁ‘@)xnlngpﬁértléﬁ’\@f tR®BEE flom sliding
apart nounting nenbers, the flexible bag can
r oPHt @dN®§Phe nounting nenbers and friction wi I | stop
the proximal portion of the bag fromsliding out of
thé& r%fﬁ'@?b'y, pt lepelraporiion gt af leagong o) &ra MerNB empergds made from a
ONGodilont REERAUNLIAGNIPARARE eRibRRHS, i PRBRedsRisly WBMd around the
material, such that as the flexib bag

Spr 6@1“@3@9 mém)bet'ﬁom@daté@%?u age phige mwtmwemf@esxaw the distance
at pbiRsh e Rh tlﬁc{ﬂ%e'%é'?’é Fé&c@?,rfpnsg{ ?ed‘hl:lﬁgQﬁ‘e eﬁgﬁlvy&:‘ameter of the
di stance between T he nmounting nmenbers reduces,
r etRfd /h@/antﬁ@eetﬂc*flxedhlrs\r@pr@smtaeeﬂmn*e andecoskeffective manner of providing
AdYaRHAIE A dfer 6B i usepr esent s a simpl e and

cost-effective manner of providing a variable dianeter
r e@"refbl%b ﬁ%@ﬁ é;aéﬂra(prls%gefwméi%?é B8d HRITRIG) & n%ﬁé’ég two mounting
lers ere rises two nounting ers
10 anme@mﬂﬁs raocl Ie@ph irellet d# we@mfézﬂedj direatly| of I@dlreotmutca @dlialcgntt ends of the

adjAcaitg §RfABeRf the nmounting members. Preferably,
intermeoq ate regions of the nounting nenbers are

Cow&%%g/ Wer%ema‘?egfé&g)n@rd? ‘?r{égﬁlgﬁrﬂhg HERb&ES AL ¥onrdddfed by a biasing

bi asi ng arrangenment I's at | east conpr essi on
spﬁhﬁ@gwﬁméferably, t he bi asing arrangenent is at
| east one tension spring. Preferably, the ree
coifpefersbly. Hie tiasing aroangesteat is adiegshend eampressien spindng
i nterconnecting the at |east one shaft and the
15 pr Gxefablypthethianingarrangententigiab leasheng, tegsiemspring: as t he
flexi ble bag is progressively wound up, the at | east
on&refprablyg Benpeels sedprisasu @it ntgasheonef fsbeft i grd dataneasérone spring

of idt&1RohrRetin Elreedct?efa%pbﬂ(e Sﬁé}fsal’ﬁpﬁl.brﬂ)g?)!irﬁﬁlap& nr(ﬁlthéﬁ’é*t‘ﬂg bag, such

that surrounds at least a portion o aft and
an thatae thextrydblerbaaiserrogigssiliely stoand uanttezn least ene spfgy compresses

ad%@ﬁgttgagﬁe&g%@%ﬁ% o?tﬁ%}%e?r oxi mal portion of the

flexi suc as t | exi ble bag is

202;?%f§:%§| Vﬁ'{eysm qg aaéﬁtlépgprli C’fh%g.bllﬁr?ésun%?rdt n&ast ta"kﬁ)rtlon of the shaft

resses re fectl
di anghes anurrms ed@&im@bmﬁgd ththeehéi @nd we Qw“remeég@nad@mted tebe attached

r e theFdr&ifaARion bife FELKR 524 RMthat as the flexible bag is progressively

wound around the spiral spring, the spiral spring compresses reducing its effective
diameter, thus reducing the effective diameter of the reel. Preferably, the drive system

25 is adapted to rotate the or each roller along the or each respective rail.
Preferably, the drive system comprises an electric step motor and a control unit.

Preferably, the support comprises two rails and the mounting comprises two rollers

and the reel is mounted between and has ends connected to respective rollers.

Preferably, the rollers and rails include gear teeth that are adapted to mesh with each

30  other thereby ensuring forward movement of the mounting occurs with rotation of the



I's adapted to rotate the or each roller along the or
each respective rail. Preferably, the drive system
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Preferably, the support conprises two rails and the

nmounting conprises two rollers and the reel is nounted

bet ween and has ends connected g0 respective rollers.
Preferably, the rollers and rails include gear teeth

that are adapted to nesh with each other thereby

eNFduhtisy. fm%%rmewmfﬂ% r {3t (m)fr'\’etrblms ¢ Hig eWéL'irQs the rollers
rotation of themuntin i's, the inclusion of
geéprpé@KhN%%‘mﬁengéPPQﬂEB@Wﬂ rails ensures the

rollers do not slip when noving along the rails.

Pr Erefe@blyy the e ngads freaye fPP%rWQﬁef plaslicy relaptoperisspterial, sealed

el ?éb&”@éél&j ABLEb} Pdnonseal ed paper, sealed fabric or
Preferably, the flexible bag has a variable

cr PSSfeRBRL | RBAeMIE Y Hast Babarddbr ¢rGRaReHd Orea such that the
liquid fromthe outlet” is substantially proportiona

t o disPeRFies 8f Npé“d/\ﬁr@mﬂlwg ogffet i aulystantiply rropagons tapeagressive winding

Pref gkailivie ddan! ugﬁw d di spensing apparatus further
conprises a control unit, controlling novenment of the

MO WAL AGly, fhe' IRGR d’éﬁ%sﬁ’l@ra}‘pﬁﬁﬁtﬁs‘)ﬁmﬁ&c&rﬁ/ﬂr@'s Q'c%ﬁﬁ&aﬁﬂ controlling

l'iquid, and one or nore sensors operatively connected
t o mayemeahefrtee mewnting. eHeceivieg svrfaasrfer @éﬁ%!ﬁlQ@'S&eﬂ%'éﬂlld and one

SU%F»IG@?& isahdofs 'oBella‘tl{)Q}/ Wohfe @i REN&RH PO, RS foﬁe Or More Sensors

liqu ern to measure the size

di @p’éﬂ%ﬁswmﬁ@w l@f“nleWt{fth o disnansasl pertien Pt Eaiiixb Add ﬁgmg adapted to
daf,f 5 0relthE S8k fh%ldléﬂypgeiﬁor%ﬁef |J(ﬁlﬂ)u§rﬁj 2 rc%Yr%Eﬁ&dmg data to the

progressi ve novenent e nount | and thereb
or cprica einftutot $iep, BRusgeorsfavgrsef prpb@squun@/eméwéaf dhergnounting and

tgﬁom?é{%@?lmheﬁfdlsggﬁg gﬂh%ﬂ%?dvant ageously

re C pressure 1 nt ore ensures that

E,Pge Iﬁ{lg rogjz hgéi\/éjmg\'}&ﬂelﬁt%?tHe%aurﬁlnb%d%rgQ%é%ﬁ Iy reduces pressure in

ne or nore sensors a
r et daga a@dot@etesf,@eter@neﬂs thehshe dowmf lisfuic Fremdthepm!ﬁjls stopped.

porPtr%fg%b ethg qn&’geggﬁs%r% h? 5 e@ltoum rd Sy _cross-sectional
erlve e vol une o he di spensed portion
of meaqunemefnt ointhe ldéspengssispastiant ofdiqaid amdaghergnding control unit is adapted

zgg(% t%rgg\% Xhe %Idn?ea%i‘ RE i égeﬁ% rg%ﬂ%noﬁf q&w? ffcﬁﬂstﬂe rbsc‘s-sectional

0 neasure the hei'g radi us
di spessredent.qui d. Preferably, the one or nore sensors
includes a proximty or position sensor. Preferably,
t h&rgfemklymat kpastr onpocfi thé one Lenywe sessaash isoqrtapteal togaeasoire the height

Pr %F&F&%é/oftwﬁiSBé}%eaﬁiquFe sensors includes a wei ght
Sensor.

Preferably, the one or more sensors includes a proximity or position sensor.
Preferably, the proximity or position sensor is an optical sensor.
Preferably, the one or more sensors includes a weight sensor.

According to another aspect of the present invention, a liquid dispensing system is
provided in which desired and precise dosage amounts of liquid can be achieved by
squeezing liquid out of a plastic film bag through a nozzle attached to the bag at its
dispensing end. Specifically, the squeezing is achieved by rolling or winding the tail or
end of the bag opposite to the nozzle in the direction of the nozzle. To enable winding
or rotation of the bag and to preserve the stationary position of the nozzle needed for

precise dosing, the tail of the bag is mounted to a mobile reel of a winding mechanism



Accordi ng to another aspect of the present invention,
a liquid dispensing systemis provided in which
waoeleasnadmnd preci se dosage anounts of |iquid PErAD2008/000554
achi eved by squeezing liquid out of a plastic film bag
t hrough a nozzle attached to the bag at its dispensing
end. Specifically, the squeezing is achieved by
rolling or wwinding the tail or end of the bag opposite
to the nozzle in the direction of the nozzle. To
enghl &inthiAEB% Rtatid &td RIwald hbGerhast éfrlﬂetré’elpcfa%§§§ YFadual tail to
the stationary position of the nozzle needed
pr 8e7de sgunezing, of threbaksq thet therhagagy be emplied @EIdQSdT e@ amounts of its
mophenteel of a w ndi ng mechani smand si nul t aneous
rotation and forward novenent of the reel causes
gr %@H@rhlnb% keﬁ&oﬂ%%k@e& %Pﬁ\%zdré‘ébn@fnvfeﬁ‘tﬁ)nbtﬁgreﬁg FdVRled a system for
bag e enptied of desired anmounts o tp
5 coﬁt&?ﬂ'ﬁ%ng Mﬁm@qweﬁbam@mslnagg@@tahﬁ reehtor mounting a tail of
pr ?r?é%&uebﬂé’@% fh%Fbt(% %‘a%éa}lsQBPé{hQﬁ%e%u@g%tgmé & d moving the reel in
di spensi ng roma squeeze rising a
r opdorysire drr@(élonfS@raSri@lmueW@ tﬁetbagIandfdlﬁmésgmwégr@mb@gozzle of the
th t\on
rm?/)lgﬁg gﬂ?tgg%%lﬂﬁefl %]ft\bvaglrbgb ?gcgg&!t%)}!&i’%ﬂd &Qpé}ﬁg precise dosage
sq@@@ﬂ@tStQﬁéqlb@@e&ﬁcprﬁh spense liquid froma nozzl e of
t he bag, whereby the squeezing of the bag is so
controlled as to di spense preci se dosage anounts of
101 i grieftPesseplionralthe B@wingsDescri ption of the Drawi ngs
Not wi t hst andi ng any other fornms which may fall wthin
t QBRI Qﬁy RS EBFms WHAEH 'r‘r%@/ faT RitA RE scope of the present
enbodi nents of the invention will "now be descri bed, by
yqvgptlcgk@ﬁgpge@@mbod\mqmﬁ pbthsr @M@rglopdmtl mew be described; by way of
ac eRARBIRYNRY with fibRESe tdthBREEdMmpdHyshg dkaWihgdin which:

perspective view of a preferred bag for use in a
LT @Y. 9 idbSRadpebing: AERF 8loisteirdy Bgé:%r@%‘@?r?a WiB dRPensing apparatus
enbodi ment of the invention, Fig. I's a schematic
15 sj Heaggorlgneg Wih IOPQQW@Odi%ﬁ%ﬁhﬁwvﬁﬁb@T atus of one
errbodl ment of the invention, shown hol ding the bag of
Fi §i9-2 is g sghematiq sige yiew ¢rp 'Wi%@“sﬁ%‘sﬁ@ﬁ@?raﬁ'@s ofipng, embodiment of
| S yp |ﬁ§@ﬁ|@ﬁtérﬁ>\nﬁn'%‘?dn¥gjnﬁ\é’t%b PRy, H'lrQH‘le%t Bb§ﬁ>&ﬂ§ﬂudﬂ% squeezing,

apparatus of Fig ow ng the bag held in a second
p0$:;9t BQQaBEh&ﬁaﬂcos@éM@\ﬁ%f% Iquicgdlspéen'sﬁlgaap?g%ﬁlog?éfHﬁ% 2 szhowmg the

i de vi ew of qw d di spensing appara
sh@ﬁﬂ Agldiima Sﬁﬁ@ﬂd Qﬁ’s IRPIBRY SAaeEedl to a nobile core
of the Iiquid dispensing apparatus and bei ng wound in
20t hEigd triea srlgmatic q;dehwg\zmétftﬁllquwedlﬁgﬁ@smg@@pa@tqssofﬂg 2 showing the

enkAar 4efe Bé?Wld&fntetdhg d ﬁlgbﬂ%,nccﬁ‘e(?ff tﬁehlﬁ uid ngb&smgsﬁﬁﬁ%tﬁ@ and being
apparatus of Fig Fi g. I's an enlarged view of
cetorad inrtegidsactRnsx amézlmoabheoba@» spensi ng appar at us of

Fig. 5 is an enlarged view of the region A of the liquid dispensing apparatus of Fig. 4,

Fig. 6 is an enlarged view of a central region B of the liquid dispensing apparatus of
25  Fig. 4 where the bag is at a later stage of being wound (in the direction of the nozzle of

the bag) as compared to Fig. 5,

Fig. 7 is a perspective view of another preferred liquid dispensing apparatus in

accordance with one embodiment of the invention,

Fig. 8 is a left side view of a portion of the liquid dispensing apparatus of Fig. 7,



Fig. 4 where the bag is at a |later stage of being
wound (in the direction of the nozzle of the bag) as
waeommpasgad to Fig. 5, Fig. 7 is a perspective vPEWAUR008/000554
another preferred |iquid dispensing apparatus in
accordance wi th one enbodi rent of the invention, Fig.
8is aleft side view of a portijpon of the liquid
di spensi ng apparatus of Fig. 7,Fig. 9 is a partly
br oken away, right end view of the |iquid dispensing
appyy. atiyls déHIyFBrgken awdy, 8ht1(91d' wevd opﬁl%shﬂﬁfatd|é’pf‘en¥|h§\ﬂp95ratus of Fig.
a portion of the 1iqui'd di spensing appar at us of
7 to 9 holding the bag of Fig. 1 prior to squeezing,
Fi %' 11 is a schematic, cross-sectional viewthrough a .
{9- dA e pernegiiveavien sharrsring fpbatiadid dispansies aprriae of Figs. 7
w id1o ABRITRO BLGTBIEig Of piidido kaYRRIgon, Fig. 12 i's a
schemati c "di agram i ? | ustrating the phyS| cal principles
5T elFR). 11AGs LO0s SHRWEINBNEro8d- sé’ctl%ﬁéle\né\x/ tiroligifd &rﬁjdrrq@leé‘&ﬁhﬁ'ig dispensing
apparatus in accordance w th one enbodi nent of
i N@BPArAkS,IN W@rdaﬂ@elv‘éthém&%@?dtm@t@f Rgriayantipn., ust r at i ng
t he physical principles relating to novenent of a core
of Fig. |1§q5ua Gokrnagtisiiagigmdysdiein q Be phyaiselaringivtes rajeting to movement
ongs g'gé%jbf'@ﬁ(ﬁw@fdlstpgﬁsm&“éﬁﬁgrbﬂg’ln BEShraditel With ¥R embodiment of the
schemati c, cross-sectional diagranms i1llustrating the
phjféfleﬁ%ﬂn principles relating to novenent of a core of
a liquid dispensing apparatus in accordance with one
10 enhisd i1 dhe seffernafic diagramtiilusirating the physical piingiplesifalkefieg to movement
di 3@5aRd bi é’ﬁ(?lflé‘ﬁiéﬂ%élﬁ? aBﬁ‘éféiu@% aBEdrB&i Rl eth 6% 8hbB@ment of the
to novenent o core o 1 quid di spensing appar at us
m'%l@@tfﬂfdance with one enbodl ment of the invention,
. 16 is a cross-sectional view through a core of a
%!ﬂ d4dp dye sshempatig seasatsestional diogemeraivetraiingihe mbysical principles
emgﬁr&qﬁﬁncﬂfen{eh?oﬂ E5tEk a'llﬁlYlg isoghsi hgﬁ‘aﬁ'%aﬂgtﬁw adBFdBnce with one
Fig. 17 is a cross-sectional view through the core o
15 Fi gmbegiment gf thednveetdordi aneter form Fig. 18 is a
cross-sectional view through a spring-|loaded core of a
| i fig-d5ds 8 pehrrinaliy @@mamatlttﬁgratlmg Bedvwaiaplowingiptas relging to movement
e t;
"’BPQ chEPBf 2 Gr%?é*é@%t?%%%%}g@?éﬁvg? drrgaurg:ﬁr\gﬂ{@nlau%mb%lment of the
d| yryént;tﬂMg apparatus conprising a

Fig. 16 is a cross-sectional view through a core of a liquid dispensing apparatus in

20  accordance with one embodiment of the present invention in a normal form.

Fig. 17 is a cross-sectional view through the core of Fig. 16 in a reduced diameter

form.

Fig. 18 is a cross-sectional view through a spring-loaded core of a liquid dispensing
apparatus in accordance with one embodiment of the present invention in a normal
25  form.

Fig. 19 is a cross-sectional view through a liquid dispensing apparatus comprising a

spiral spring-loaded core in accordance with one embodiment of the present invention.

Fig. 20 is a schematic top view of a preferred proximity sensor arrangement for use
with a liquid dispensing apparatus in accordance with one embodiment of the

30 invention,

Fig. 21 is a schematic side view of the arrangement shown in Fig. 20,



spiral spring-1loaded core in accordance wth one
enbodi nrent of the present invention. Fig. 20 is a
wa@aehsisddE top view of a preferred proximty SPOEAD2008/000554
arrangenent for use with a liquid dispensing apparatus
I n accordance wi th one enbodi nent of the invention,
Fig. 2 1is a schematic side vigw of the arrangenent
shown in Fig. 20,Fig. 22 is a schenmatic top view of a
preferred camera sensor arrangenent for use with a
I'i @ty 9o §RENShAR té@péﬁp&f%sprbférrﬁe%gh@%r‘%sﬁf SPafafent for use with
enbodi nrent of the invention, Fig. Is a schematic
Si éé'qV'ldéWp@ﬂS'f‘%épﬁﬁrﬁ&lﬁg’éﬁwd%@mthlQﬁ‘eﬁ"@}mdme”tPf @‘e ipvention,
is a view taken fromthe canmera sensor shown_in Figs
22 Fignd3xa é‘fhetnﬂ'cﬁw OH‘ih§|@érﬁ§%th(§ﬁPWﬂ@ 5'992%1‘
Fi %.. 1, Fig. 25 is a cross-sectional view of th
4 shdWieW trken grom 4he pamgra eensoeSEPYVPLID d:hg'ﬁzzTH%d 23 of the

5 Dr%%d&@ﬁd@éb’n@é‘&ﬁ@ﬁthé Bééoﬂﬁ%c’f' ption, where di ffe!rent
nmbodi nents are described that have a common, simlar

or F@QE@QQ&%S%E&U&EI \fl@\@bﬂfh% prodit sWﬁlnq‘fg fﬁat ure is
indicated with a simlar reference nuneral™ (e.g. 10,

10A, 1B etc.). Referring to the figures, a liquid

di pRelisd Das@phed e The Dfavhigyvi ded conprising a nobile
rot at abl e nounti ng or core 18 for squeezing a squeeze

10 supported by a support structure. The squeeze
ag‘hwgbeﬁt tB'ISa%qSP'& ffon| mhsgfgﬁhff%rﬁammpﬂd'meats firec‘g?%'i”?eé’eﬁ‘at have a

a %QMﬁﬁ)ﬁabﬂnﬁlab@Qaﬁ@b?d&%&ﬁorﬁféﬁt@e ZZpAt dlfdalire SPPMIchted with a
at one end, the nozzle 14 bein prot ected by a cap 16.

10 Theimiigs raterence pueerzl edh 10ef U HOBALGE or one way val ve
(nat _shown), for exang a duck-bill valve. The end or
taﬁefei"lnﬂbfo %ﬁé‘%@ﬁ 4 80¥p Hiserpsing 6%%@“%1‘1%”%‘9??160’3‘%3'”9 a mobile

noldtlal%bfb“m&ﬂrﬂm Br 85@2 Eﬂ@a&?@@zfn@ra $HRIeBEd Pag 1@ stifidried by a support

nobi | e rotatab e core 18 the 'l i quid di spensing
appiY@t®s. The nozzle 14 helps to control and direct
theflowof id out of the flexible bag 10 in use.

The ﬁ@\*e%‘?ﬁ@@q}%@f glastihEmag seown imblig- FJ@OWPB%SO% gaugezable bag

15 dl bbebaNL drRCAhLANS 18Tort dRubad oh8 endhBeRREIBCYI b/eﬁ‘n§ Bidtected by a
6 may be fitted to the nozzle 14 during stora

1
t r §AR J6r t B¢ HRZAPd 4dRAS 9 1p-Teture NalvB Y QLrU’ W?Y\é’aWBb(l”PbShOW” for

r Obﬁérﬁ!@ﬂe% él‘d?ikfbllI1\$.51I\Qaf THeedd &Utbm1¢'o$ﬂ\%rb%gnﬂ) Sipaitétdihe end having
shown I n has two fingers whi ch sandw

ch
t héh& 'H?qzleﬂ?“gliﬁs gharegagapsd fmh@ovh@m t@ trlezun@pnq Fadatpllg cors 18 of the

Pr RgliddRpehdiPHstbrals aperture 23 in the support
structure,

20  The nozzle 14 helps to control and direct the flow of liquid out of the flexible bag 10 in
use. In other embodiments, the nozzle 14 may be provided at different locations on the
bag 10. The protective cap 16 may be fitted to the nozzle 14 during storage,
transportation and delivery of the bag 10.

The mobile rotatable core 18 of the liquid dispensing apparatus shown in Fig. 2 has
25  twofingers 20, 22 which sandwich the tail 17 of the bag 10.

The nozzle 14 of the bag 10 protrudes through an aperture 23 in the support structure,
in this case a flat platen 24 on which the bag 10 rests in use. The nozzle 14 also
provides a fitting indicator insomuch as once it is fitted within the aperture 23 in the flat
platen 24, the flexible bag 10 can be correctly positioned on the flat platen 24, ready to

30  be connected to the core 18. The flat platen 24 is advantageous in that it supports the



in this case a flat platen 24 on which the bag 10
rests in use. The nozzle 14 also provides a fitting
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aperture 23 in the flat platen 24, the flexible bag 10

can be correctly positioned on the flat platen 24,

ready to be connected to the core 18. The flat platen

24 is advantageous in that it supports theweight of

the bag 10. If the weight of the bag 10 were not so

Suméﬂjh'i %thh'ért%@ 1d. IW‘@H'\A%@I\Q%‘FI tﬁe%ébﬂ@%l:@ﬁ&t% éﬂpprt§d then it would

tail by t core 18 and at the nozzle 14 by t
ap@??@?%bQ§Upﬂoﬁe§ @€ fs i drioyathg srenis anmabﬁhgé\oz;lgrmtqyethe aperture

bag31f} denbs J}%In%el‘n%nla it 8tdler 1P 55‘@90"1‘8 b@‘?‘\‘%ﬂ)elrn 4 f@?ﬂt Gldn-sagging

benefits accuraté dosing), the core and nozzle
wo aanfie &ehigh benelils a@:uﬁatgmowsbsthﬂgqu)ﬂ&@@d r\mzléhM Would need to

woul Hige ﬂa(;huE)Hposg{gla?cg dﬁﬁcﬁt\ﬁ&ﬁé ﬁ’mnn{rhe %@Qaurﬁ)tu*ésstress on the

There 1's hi'n aving a nozz di ng
poeppPaAtu2g that mai ntai ns the nozzle 14 through the
aperture 23, particularly when the flexible bag 10 is

t ef§pEned kisgachid 26heaving apraagledwiding pyriah R§shaipmeaintains the nozzle
b"’“iM]thoui-;r #e hSertdrd®3NPZ AL Rarl Qpbvqér?%eoﬁéﬁ Q'Baéaohgltéhcsloned as the

he nozzfe 14 support a hI reaction torc al ns
t heosulg pr@gretswelv Mmdsmr)ethb g9 10. Bratiis, theanizl@m@cg@g peftign 28 helps

woynd, 4iBie 4 &E)@Brtta P Pedcllof H)(?ce; éﬁfﬁ&lﬂ% @om T flexible bag 10 as it

ena es ev_en tter xtraction I quli
fI éxpriobeesbiagly Mnunkiaue rtigher tiersioruiohihe diaxiblerbagatl statpepeven better

}e%ét@hlo\f Ilga?'gg)g‘rg}%bﬂ%[ tt)é( 'bﬁ%1@%{%§)}%b%ﬂt&ﬁ§%ﬁﬁh@r§sﬁon can stop or
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Thus, excessive expansion of the bag 10 under pressure from squeezing by the

mobile rotatable core 18 is avoided or at least reduced. This enables dosing to be

more accurately controlled.

The hinged lid 26 allows the core 18 and flat platen 24 to be readily accessed in use
(or between use) and thus the bag 10 to be readily fitted to or removed from the

apparatus.

The core 18 is caused to simultaneously rotate and move in a forward direction
towards the nozzle 14 as shown in Figs. 4 and 5, and the tail 17 of the bag 10 then

starts to wind or wrap around both fingers 20,22 of the core 18. The more the core 18



The hinged Iid 26 allows the core 18 and flat platen
24 to be readily accessed in use (or between use) and
w0 baos/184783 bag 10 to be readily fitted to or rePCUAT2008/000554
fromthe apparatus. The core 18 is caused to
sinmul taneously rotate and nove in a forward direction
towards the nozzle 14 as shown in Figs. 4 and 5, and
the tail 17 of the bag 10 then starts to wind or wap
around both fingers 20,22 of the core 18. The nore the
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?%c%@étton‘é%rﬁytorae&@@%téh%ﬁ 49PIria"ng the Bihef 8nd 10'5n 8R4 shatt 42 by
sha t 42 is connected to a first rack travelling gear
10 34 respaetivesspidaptnéddt o travel along the rack 38. The
rack 38 is supported inside a bag slide channel 46.
Théhe eadisBafé Aafs copnepted ¢ A fiest rack trayeling geandt thatik adapted to travel
tr I r
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SR sé&%%%emﬁé‘s gﬁﬁé’r%& PSh 98R IS Pl 29%40 gepending on the

per manent contact an ave on gear rac
20en$equ1raggehra‘atlohey simultaneously rotate and nove in a

forward direction towards the nozzle 14 of the bag 10

beiThg fissjmdzeagohy radketraystingtdears 34, 3thperatrmestlyd estadthand travel on

Wi a t_ an -
o B e ST RSP oAl K5 v o omer
52 deediondswardatthenoozde ppafthedmgutGbeing squeezed by the operation of the

above described winding mechanism. The inclusion of the first and second rack

25  travelling gears 34, 50 and gear racks 38, 52 ensures that no slippage occurs.

The rack 52 is supported on a plastic slide 54 which is housed in a cradle 56 located

beneath the motor 30.

A bearing surface 57 is also provided that stops the first rack travelling gear 34 from
disengaging gear rack 38. The second rack travelling gear 50 is held against the rack
30 52 by the cradle 56.

Operating the motor 30 causes the small diameter gear 48 to rotate which, in turn,

causes the large diameter gear 32 to rotate. As the large diameter gear 32 rotates, so



The rack 52 is supported on a plastic slide 54 which
is housed in a cradle 56 | ocated beneath the notor 30.
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first rack travelling gear 34 from di sengagi ng gear
rack 38. The second rack travelling gear 50 is held
agai nst the rack 52 by the cradi4e 56. Operating the
not or 30 causes the small dianeter gear 48 to rotate
which, in turn, causes the large dianmeter gear 32 to
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onstrant thi ckness o
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revious curn.
| f pehtatohat i onal velocity of the core (w is
constant, the linear velocity (V) of the
In effect, for each turn of the core 18, the core 18 advances further than the previous

turn. If the rotational velocity of the core (®) is constant, the linear velocity (V) of the

25  core's centre A, increases.
The distance of travel per rotation of core centre A is defined by zD.

Referring to Fig. 14, a displacement discrepancy value “x” arises from the thickness (or

increase in overall diameter) of the wound up bag 10.

In practice, for each turn of the core 18, the apparatus requires the core to move nD+x,
30  with the accelerated centre A velocity V1. However the core 18 can only move the
distance allowed by the gear to rack ratio = =D (i.e. if the gear’s pitch circle diameter

(PCD) = D). Referring now to Fig. 15, this discrepancy produces a pull of the bag (FB)



core's centre A, increases. The distance of travel per
rotation of core centre Ais defined by pD. Referring
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arises fromthe thickness (or increase in overall
di aneter) of the wound up bag 10. In practice, for
each turn of the core 18, the apparatus requires the
core to nove pD+x, with the accelerated centre A
velocity V 1. However the core 18 can only nove the
d' %E)ﬁ(%?r?g il 1o b mé $d1e (Qe?éxér%dfcﬁnct'ﬁefré‘éw @nd cBlds!th&bag 10 to be

gear's pitch circle’ dianmeter (PCD) D) .
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10thenwageBes. This nmeans that the tension w II not
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20 mo\iffeserntt enfbodmeent® ofea U@iaple dlametenaonds! 8t witk nowtbeetesafbed.
the bag 10). Different enbodi nents of a variable
di &efareng toolfigs 1’83 aid 117,reoeorbel SBais showe @nd Remprisésiyvat ftexible rods or
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t h8exibletheagetVEf mruseeédvamta@duhbf badd the7Bil a7 Btdfi¢he flexible bag 10B is

fl @]6\/& t%ﬁ%)% 191% ]JI gsggmiég%l?,g{h%gﬁe%% 36390{5\56 c&#%et |%it4ted by the

25 fingers 20B, ZZBe;(rlldb;rlctlon will stop the tail 17B from sliding out of the slot.
The rods 20B, 22B are made from a resilient material such that the gap between the
rods (i.e. width of the slot) decreases under load, and thus with the pulling force of the
bag 10B. Under sufficient bag 10B tension the rods 20B, 22B may collapse such that
centre portions of the rods 20B, 22B are located adjacent each other. In this
30 embodiment, the rods 20B, 22B are made from aluminium but in other embodiments
they may be made from other suitable engineering materials (e.g. polycarbonate,

polyethylene, copper, wood).



woven between the fingers 20B, 22B, the flexible bag
10B can be rotated by the fingers 20B, 22B and
wo eoostizeom wi || stop the tail 17B from slidi ng BCI/ATL008/000554
the slot. The rods 20B, 22B are nmade froma resilient
mat eri al such that the gap between the rods (i.e
wi dth of the slot) decreases unger |oad, and thus with
the pulling force of the bag 10B. Under sufficient bag
10B tension the rods 20B, 22B may col | apse such t hat
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decrease in effective dianeter. In Fig. 16 the
1Oeqw Ve%\ﬁ]'iﬂ circunference is pD+ 2 | while in Fig. 17
t he equi vaI ent circunference is pD + 211 . An exanpl e:
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15 berorieas sheeldreeds4mm. 4nm - 6nm = 3. 4nm  This
particul ar arrangenent/geonetry is only applicable to
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rods 20B, 22B and the rods' dianeters is fixed for a
gi Vel a@t@cm@rngmrwgea@méfga@mtry tishenly oarpdieakle do dmited, range of bag
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t he o er w nee be bot h cases

al gy@n foag Iegrg&at Eenafhlyp teclengsitthobag h@zB rtbelargenihe agp will need to be
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pr ovi simlar to
displacement of the rods towards each other).

Referring to Fig.18, an embodiment is provided that is similar to Embodiment A with
the exception that at least one biasing means, in this case a single spring 61, is
provided between the rods 20C, 22C. Thus, the decrease (or collapse) in effective
25  diameter is achieved by the movement of the rods 20C, 22C, with tension regulated by
the spring 61. It should be noted that the spring 61 may either be a compression or
tension spring depending on the particular arrangement. In another embodiment, the
spring 61 could be replaced by a material with elastic, compressible bulk properties
(e.g. visco-elastic foam). This embodiment may be utilized with a variety of different

30 baglengths.

Another embodiment is depicted in Fig.19 and provides a core 18D having a single rod

80 or finger. The decrease (or collapse) in effective diameter of the core 18D is



the exception that at |east one biasing neans, in this

case a single spring 6 1, is provided between the rods
wWQa08/12263 Thus, the decrease (or coll apse) i nPCT/AU2008/000554

effective diameter is achieved by the novenent of the

rods 20C, 22C, with tension regul ated by the spring 6

1. It should be noted that the gpring 6 1 nmay either

be a conpression or tension spring depending on the

particul ar arrangenent. In another enbodi nent, the
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n o ?PS”?EEI otubog gga\?éle s’]“?ﬁﬁ eps%rarci?ggaetlvelg conne(ged ?o the control unit.
25  The receiving surface 59 may be provided by a conveyor as shown.
One aspect of the liquid dispensing apparatus relates to a sensor system for precise

dosing of liquid from the bag 10 as described by one of the embodiments below.

Squeezing liquid from the bag 10 is generally not proportional to advancement of the
core 18. This is due to expansion of the bag 10 and the residual pressure in the bag

30 10 after reversing the core 18.

A solution to these problems is to arrange the one or more sensors to control the size
of the dose. The one or more sensors may be a position, weight, volume, ultrasonic,

infra-red or temperature sensor, or any other suitable type of sensor. In one



Referring nowto Figs. 20 to 25, the liquid dispensing
apparatus further conprises a control unit controlling
worews/re41e3 of the core 18, a receiving surface BOI/AUR008/000554
recei ving di spensed |liquid, and one or nore sensors
operatively connected to the control unit. The
recei ving surface 59 nmay be prow ded by a conveyor as
shown. One aspect of the liquid dispensing apparatus
relates to a sensor systemfor precise dosing of
I %Hib@dﬁﬂe?rﬁ‘tﬁ@@n@@ﬂmé% ShsHRfrE b@@s‘i‘arméll}pﬁ‘ﬁln@fwnthrbﬁd|spensed portion
enbodi ments bel ow. Squeezing liquid fromthe bag 10
geRelalid yna gre gapied (¢ gipasutecthadizeneidhe rispgnsedcheorgen @f liquid and
18g1d, 'c§rré§poﬂHfﬁgt@at§48@ﬁ‘e°"c@ﬂtr&furﬁthf% bag, pundr ré]f%rse progressive
resi &ressure In the g after reversing t
cor@vmen fsfdalemorebﬁ8ta@dtth@r§ y ﬁmmrmﬁyseéurﬂtﬁrﬂmngeg of the liquid.
5T NGRENE08r DL s&RBROHy! (R ﬁﬂgﬂ%&‘ %ﬁcngr ShZfePto MiBsure the height
dose. The one or nore seéensors posi tion,
weRgior ragiisiaighe dispangsdHawd. infra red or tenperature
sensor, or any other suitable type of sensor. In
oné&eandambediment. Hee OR@ 0b MOi® FeNSOEN ST Broxingity sensor, a camera sensor
SUBREAR | ¥erddr | A f oo Iy RS9 WHRFe a relatively high
ARl Yorohy A Papel rSol RFIR R ROTBP e @ rlatvely hig
d| ypem@cﬂuwbmbecm dﬁfsperrisqdr(d Japangake ayixkc b oee gork@dingent, the one or
10 dabyrd OsethSrsC%maB%;t)tr&%jf e QorSIh%P us%@“ﬁrgdaateﬁegr%sréd light. In one
progressi ve novenen core t here
or epwadienentirthérone dr m@gem@r@fs a hiaglei SpuBr. ccnhruﬂsmgearomfra -red light
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on r
s S e B T
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25  of the liquid has been deposited through the nozzle to make a single food item, the

rate can be decreased then stopped, or taper down gradually to a stop.

In the case of liquids of high density, and especially of variable density (between
batches), the measurement of the diameter of the deposited liquid could be insufficient

to achieve precise dosage dispensing.

30 Referring to Figs. 13 to 16 a camera sensor 62 is provided and can be used for
calculating the volume of the deposited liquid. The camera 62 is positioned close to
the deposit (as shown) and scans (in real time) the silhouette/contour of the squeezed

liquid. The image of the approximate cross-section can be used to derive the actual



| oner speed of the flow, the speed of the core 18 can
be | owered. Additional sensor(s) can be used to
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5

10

15

20

Presence of flow can be detected by the proximty

sensor(s), causing (through electronic control) a

decrease in the speed of the core 18. That is, at
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30

In yet another embodiment, a nozzle or aperture is formed in the bag by piercing of the
wall of the bag in a predetermined area. An adhesive cover that can be peeled off

before use may be provided over the nozzle or aperture.

In another embodiment, the rotatable core may or may not be of variable diameter and
the nozzle is fitted with a flexible outlet tube, a free end of which is fixed in the aperture
23. Thus, the increase in effective diameter of the rotatable core as the bag is wound

around it is compensated for by stretching of the flexible outlet tube.



di spensing of liquid fromthe outlet is substantially
proportional to progressive winding of the flexible
whagsiisu7ase. Advant ageously, this enbodi nent dPEFANRE08/000554

require any sensors and the control unit sinply needs

to be able to retain information about how far the

mounti ng has progressed. In thim enbodi nent, the bag

may be pleated to limt expansion and so to enhance

the accuracy of dispensing liquid. Furthernore, the
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25 sudfspersda degregek praoseodosbge podioghtof difiuitt Hecause the liquid is gradually
squeezed out in a controlled manner. This stands in contrast, for example, to fluid
being dispensed under gravity or under action of a pump where volume flow rate can

be dependent on hydraulic pressure.

The controlled squeezing from distal portion to proximal portion of the bag can be
30  carried out at varying speeds according to requirement, and accuracy of dosing can be
maintained. Thus, embodiments of the present invention allow dispensing of accurate
doses of liquid at a relatively fast rate, substantially irrelevant of the viscosity of the

liquid (within a certain range of viscosities). Thus, embodiments of the present



nozzle. To ensure correct positioning of the flexible
bag, and to assist squeezing of the bag, the bottom of

wo b@shagos s pul |l ed downwardly by a wei ght, sprP@AD008000554
or other suitable neans. It is noted that a core of
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is held substantially stationary. It is inportant to
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25  tight sealing of the contents of the bag (whether in solid or liquid state)the product is
better preserved and shelf-life is increased. This is particularly advantageous in the

case that the apparatus is used to dispense food products because of the relatively

short shelf-life of food products.

Another advantage of embodiments of the liquid dispensing apparatus is that it is
30  mechanically simple in construction. This is because a dispensing receptacle and
associated components (e.g. an attachment, a cover and/or a stirrer) need not be
incorporated into the apparatus. This reduces costs and means that the liquid

dispensing apparatus can be manufactured in a more compact form, reducing



the case that the bags are discarded once enptied, the
appar at us does not need to be regularly cleaned
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made in details of design and construction of the liquid dispensing apparatus
described above without departing from the scope or ambit of the invention. For
example, although in the depicted embodiment the liquid to be dispensed is stored in a

30 flexible bag, it may also be stored in other flexible containers.
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i o\ﬁs@cﬁleno%l alﬁ@g 2&3’&&13}% g% gé r%?%cﬁx%’efﬁre@ér}(%;‘cg tlp@%ttafaerd fga?tﬁ%s but not to
errbtm:iuderthem‘resdmeelqn\ﬁeldltlpomf |flurthﬂa$tfea1t1@d in rvatibs embodiments of the
§§f specific terminology will be resorted to for
the Sa of clarity. However, the invention is not
intended to be limted to the specific terns so
selected, and it is to be understood that each
specific termincludes all technical equivalents which
operate in a simlar manner to acconplish a simlar
techni cal purpose. Terns such as "forward",
"rearward", "radially", "peripherally", "upwardly",
"downwardly", and the |Iike are used as words of
conveni ence to provide reference points and are not to
be construed as limting terns. In the clains which
follow and in the precedi ng description of the
i nvention, except



where the context requires otherw se due to express

| anguage or necessary inplication, the word "conprise"
wW@r008Aa84793 i ons such as "conprises" or "conpri SPOAU2008/000554

used in an inclusive sense, i.e. to specify the

presence of the stated features but not to preclude

the presence or addition of furisher features in

various enbodi ments of the invention.d ains The clains

defining the invention are as follows: 1. Aliquid

di spensi ng apparatus for dispensing a liquid froma

flexi ble bag, conprising: a support for supporting the

f1 &8mpe bag in use, a nounting adapted for receiving

a proximal portion of the flexible bag, for

Pr 086 @RFhY BeIMEINE Myveh Bbrihic\ws foiowihe support towards

an outlet |ocated at a distal portion of the flexible

bag, suahiigii@tdidgeasihbexipatfudas arpeRing 206486 Stonelay flexible bag,

wound up and thus the liquid is squeezed fromthe

proxi malo'HBrE'"%n to the distal portion to dispense

liquid fromthe outlet i control |l ed manner in use.

Gpenarantysppde

52. A li GRUBPYT 1SRN XpPi§Lagdn 488i ned in claim
1, wherein the outl et conprises a nozzle, and the ,
Suppor t ScORINgeR ARt i TBEFINING Gr PISERAI HORP, b heoBesile bag, for
i N use. phogrésshviedmbebriéri PRSI S ERPAIoHStoRarddedr bettbtildcated at a
claim 2, ein the nozzl e extends through the

_Wher e,
aper t ur 8ista} porkion iofthedlexibleRagsi ng appar at us as defi ned

in claim r .3, Wherein the aperture conprises a .
et ai nnsHeh g &@!f@é@%?%ﬂ 7Rt b RMOGFRSSIVEYY YN Py gl thus the liquid is

10 aper t ur gquébzed flohfithe PrekivBERFHidHOto R Alstdl portids t6lafshBest liquid from
in any one of the(grecedln cl ains, further conprising

a dri ve N8ttEhnORRlehGaPME ifHeft i ng t owards t he

distal portion of the flexible bag, and for, ,
progressi VeYig dpraishg apParakst P%ﬁeﬂf‘%d BRgCRibry tMeerein the outlet
proxi nmekompfiddson nbezié,Nehddingt ppp@ IcbPRseHan %Pbﬁlﬂiélfgr receiving the
di spensi ng apparatus as defined in any one of the

precedi RG%4¢ HYRS; wherein the support conprises a

| ower_paortion for supporting the flexible bag from

15 bel ow-afdiodid dignessing fePeiRBiemsi HNed i ¢iry?. péiergin iherrgzzle extends
l'i m ti nehrexgaiRsiapBrt@k. t he bag in use.
4. A liquid dispensing apparatus as defined in claim 2 or 3, wherein the aperture

comprises a retainment to releasably retain the nozzle in the aperture.

5. A liquid dispensing apparatus as defined in any one of the preceding claims,
20 further comprising a drive system for moving the mounting towards the distal
portion of the flexible bag, and for progressively winding up the flexible bag

from the proximal portion to the distal portion.

6. A liquid dispensing apparatus as defined in any one of the preceding claims,
wherein the support comprises a lower portion for supporting the flexible bag
25 from below and at least one expansion limiting portion for limiting expansion of

the bag in use.

7. A liquid dispensing apparatus as defined in claim 6, wherein the lower portion
is an under surface and the at least one expansion limiting portion is an upper
surface spaced above the lower surface and adapted to resist expansion of the

30 flexible bag in use.



7. Aliquid dispensing apparatus as defined in claim
6, wherein the | ower portion is an under surface and

w0 b@sas47brast one expansion limting portion i BCEHAU2008/000554
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upper surface spaced above the | ower surface and

adapted to resist expansion of the flexible bag in

use. 8. A liquid dispensing appagatus as defined in

claim?7, wherein the upper surface is hinge nounted at

one end to the support. 9. A liquid dispensing

appargt %Slvoﬁﬁi g@één@ﬁ% dopakdt@ 2 GefiMafin @%Gﬁﬁdﬂ'ﬂéreﬂpthe upper surface
claim?2 erein the upper surface includes a

protr usﬂsdﬁng,@(méhlﬁﬁeﬁgt erRRthiodNg SWpGth nmi nt ai ns t he

nozzle in the aperture. 10. A liquid dispensing

appar%\t Aslioyy dispensing Fnpagys andetined 'ﬁé'ﬁjme%%?ﬂ@epe”da”t on claim
clai ms, sWRRLRdiA the SRk uHAEE Tk RR_PA epﬁ"otfr@e*lon extending downwardly
si mul t aneous progressive translation towards the

di st al poichinsainiang the nerzryindhe epitWe.exi bl e bag. 11. A

l'i qui d di spensing apparatus as defined in claim 10,

wher elth A ligeics dispnsingc apRar atge es efiped it amhene &f fheaprgceding claims,
the mougiipgh %ﬁﬂﬁb&ﬁrﬁgggt Leadd %Pesﬁmlthﬁéoﬁd?ﬁg?é%sfvertranslatlon

rolling along one raill

vari abl @V@rﬂ%tﬂeudwéalmoam%\d winding Af thiedigkifllediagpensi ng
apparatus as defined in claim1l, wherein the reel
conpr1sésligiid I%ﬂsmg\@p@@@é@d a&p’@rﬂf‘ed d sRdat 0. nhaieinnie support
menber s cBrlﬁBﬁse%egt' %%staoﬁ‘é 9%1 rtﬁé)‘?ﬁd/%ﬁﬂg fc%hpﬁ@&ﬁbf”lé’é@t one roller
the proximal portion o eX| 'e bag in use.

l'iquid @ﬁ@rﬁ@ﬁé@rn@lllagrﬁé@rm the aiée@@fqnﬁer@” |aﬁdo’1 me&nOszarlable effective
wher ei n 4 nﬁast a portion of at |east one of the

nDuntlng ne ers is made froma resilient material,

such t i ' 0dy ess

such 0 1834 Aepdki bR b ARG R SLALY VOWin e reo
mount i ngomersrsral |€faSé$W§sSp3&ﬁdi aprd eiongetmeuntingeenbersdhat define a

5 g}):\rnrtelt gglogﬁ'gptﬁ{e%ée‘?\ldfﬂpféielvhglfﬁe Er%gﬁ‘@ EQmBH%f ﬁlfefffé?i'bievt?ag in use.

the re
appar .
etk St d@Eaf’aﬁ‘Yss%;@%f@%d ?%F‘F’ﬁ?é”nﬁ it leasta porton
reel coepatileeass opauof tmunwrﬁlgg marRars issanadestiern arrebilient niajerial, such
connect f I
‘ he rmum%t %b teEH )XbIQ ba ?br&ﬁ@sgwelg%ﬁggzaﬁéﬂﬁ tﬁgqﬁbuﬂtmg members,
appar at te @tﬂeaﬁébnﬁeﬂthemn@lr@ngnmbam@e@mammtherdﬁ@n@tt@tween the

20" egi ons n%funaﬁgm%%%' H%g (?Q%”Fm%g $e(gf Elgctﬁg @ﬁ&&t@g d@fne%r of the reel.

25
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bi asi ng arrangement I“spénsi ng appar at u

as de{d.?&%uld%&de%ﬂb’a%paéﬁﬂ%ra%' (ﬂaﬂhg(? rpérﬂfsér{%%f claims 11 to 13, wherein

the mounting comprises two rollers and the reel comprises two mounting
members and each roller is connected directly or indirectly to adjacent ends of

the mounting members.

15. A liquid dispensing apparatus as defined in claim 14, wherein intermediate

regions of the mounting members are connected by a biasing arrangement.

16. A liquid dispensing apparatus as defined in claim 15, wherein the biasing

arrangement is at least one compression spring.

17. A liquid dispensing apparatus as defined in claim 15, wherein the biasing

arrangement is at least one tension spring.



arrangenment is at |east one conpression spring. 17. A

i quid di spensing apparatus as defined in claiml5,
wob@sas4193 he bi asi ng arrangenent is at | east OPEI/AU2008/000554

tension spring.18. A liquid dispensing apparatus as

defined in claim11l, wherein the reel conprises at

| east one shaft and at |east ong spring

i nterconnecting the at | east one shaft and the

proximal portion of the flexible bag, such that as the

flexitd a hgdd! SisPERHgEaphNatug %’Ud'lﬂlnH@ int BginRt11, 8@fdrein the reel

one spring conpresses reducing the effective diameter

of the Fe@prisepat lgRst P@ﬁﬁ%ﬁ%ﬁ%ﬂ@ﬁ%gn%uwmgaﬂ@scoagectmg the at least

def i nedoh srh@bAy 1 leﬁ{aﬁabBrtlbn%f §H Adibld 53@ s%@h rth"‘a{t s the flexible

spring that surrounds | east a portion of the sh

and hasba® is presFessiygly wwnvt @Rl the at frast RAE SPERME carnpresses reducing
souter eq%eef%@gw@gmg% kafag]@trgéched to the proxinal

portion of the flexi ag such that as the flexible

bag i pr Iﬂﬂﬁoeai§bé(r?§|r§@ WS E R WAL NG SIBinY a? WRERMIthe spring is a

t he splral Spring npresses redaduci ng Its effective
di amet espiral fapging éf@ajcsuﬁr@un%abfqeétampéthmi ainbeeghafifancchas an inner

reel. ng?@n{\duﬂ@ddtgdtb%%ﬁgﬁiaﬂ HPHREAL Ye Q&\fﬁl&f k164 alttgched to the

any one of clains . erein the dr ystem
adapt ed praxina@togttiontdh ¢heditexide bag sildhethatzdsgheg flehbleéaage%@n@gresswely

107 €Spect Lyang adr!)undzgqe' Vﬁrrél'%Vlhghmesgﬁﬁ'sﬁgggg%ﬂ{p%ééés dRducing its

defined in clarm2 erern e drive

conpr i sefeclive diamaten, thustreguang tbe edectiva dismterodf thaieel.

22. A liquid dispensing apparatus as defined in claim

20 or2@ Alliqu"mmr@&nsimr@p@m@{mas d@f'timdrilil gey onewof elainissb 9, wherein

the m)U'ﬂL tﬂﬁvéé%%g%rgs otagfééis A [dt5e ABDt e’ SRk %I%\r}% the or each

nount ed we onnected to respectl
rol | er srespgctiva rhil.qui d di spensi ng apparatus as defi ned
in claim?22, wherein the rollers and rails include
15gear 2’%eétllyuichdispensingzappptades adefined iniclalm @achereinghe drive system

ther eby c8HEH§és% élQétM‘@‘EtgP MG G antlroglgn fm“”t | ng

occurs wth rotation o he nount1 ng qui d

di sp ' q%uﬁf’@%&%@%g@&a%ﬁﬁj@e fln@d Hai f(% 8F2‘F ereln the support

preceadi ng C ag I's nmaae rom’a
grade plempiiges ®oakitierandi f@mnomﬂhelwm'abedmap@m and the reel is

seal ed [abbl nehWoReindHa (%f ne nngée f%rbép%%'tl\(ﬂem}] llers.

dlspenSIng apparatus as ereln
t he f% H GhOS S ngy, e
2 t iy 29N3herB[Ee roll
Osuch :ﬁ%‘t Edeggpgpgﬁgsgp%ﬁépé%gdﬁ bgfr o?ngme "herlr*fhe rollers and
rails include gear teeth that are adapted to mesh with each other thereby
ensuring forward movement of the mounting occurs with rotation of the

mounting.

24._ A ligquid dispensing apparatus as defined in any one of the preceding claims,
25 wherein the bag is made from a food grade plastic, elastomeric material,

sealed paper, sealed fabric, rubber or Teflon.

25. A liquid dispensing apparatus as defined in claim 24, wherein the flexible bag
has a variable cross-sectional area such that the dispensing of liquid from the
outlet is substantially proportional to progressive winding of the flexible bag in

30 use.

26. A ligquid dispensing apparatus as defined in any one of the preceding claims,

further comprising a control unit, controlling movement of the mounting, a



outlet is substantially proportional to progressive
wi nding of the flexible bag in use. 26. Aliquid
walk@passdng apparatus as defined in any one of PCHyau2008/000554
preceding clains, further conprising a control unit,
control ling novenent of the nounting, areceiving
surface for receiving dispensed1iquid, and one or
nore sensors operatively connected to the contro
unit, the one or nore sensors arranged substantially
in i ner&eﬁ\fh@sgﬂf%eﬂﬁer@c&f%b'd?§be‘ﬁ§e(h ligtid aR8 kb hore sensors
adapted to measure the size of di spensed portion
of | i quicgerghively @P'&%C&ﬂr %&ﬁmﬁrﬁbumhttae et Heneientangprs arranged
unit t 0sﬁlssqg’ntlaﬂ@%‘ﬁné’rthrheé(%fs%%nﬁoog&%é§'oY%qEE\’@r{BeBélné’fadapted to
the nounting and thereby stop or pause furt
di spensimfgsufe thResizd quing. dl2|fier18ﬂd||c104iwandofdll<stle9ﬂl@,@I mgjay corresponding
sappar at Yg:43 tﬁ‘@t:brgﬁ)q uhfl t&Lt%Ip dM?@Je‘?éé‘pFo FesONE n%vement of the
nore sensors 1Is ed o Fecord a cross-sdctiona
measur emayinting amdw@ecﬁbwéns@cpqyeﬁe furiber disperising of ﬂambnwd
wherein the control unit is adapted to derive the
vol una . & liquisedigipensingsandapsivs a defoted| in glaind 26y wheteknethe one or more
Cross-s [ [
appar at o SE° r PR ETEEY 2 (Bs-Sectbfit o RRRE Fthe dispensed
| east opertioh of heuidaed wherair theseontrok unit is adalpipd ¢eiderive the volume of
10 TEASUT € i NG 385‘ oftBH of AfllidFofitnd B:%sgbga%ﬂgl‘%ﬂeééu%&t.

29. A li qU| ns ng apparatus as de

one ofg Gl i, l‘ﬁs%%pgangﬂgrzagga%%ra@ dbfhBg iPaSnPs6 S5£ whgre.in it least one

sensors | nc I'mty or position sensor
l'i qui d df theeonsi oignerppansarsds adapted ionvdasune dlediaigt @nd radius of the

wher ei n 4 ty or position sensor is an optica
sensor. §£§n£%ﬁﬁpgtld di spensi ng apparatus as defined

in cl %&L?? I%@ud mnglnﬂ atpggram LheiBl T S G 67 6k YEES 28, wherein

a wei Sens
15 the one or more sensors includes a proximity or position sensor.

30. A liquid dispensing apparatus as defined in claim 29, wherein the proximity or

position sensor is an optical sensor.

31. A liquid dispensing apparatus as defined in claim 26, wherein the one or more

sensors includes a weight sensor.



