LI QUI D DI SPENSI NG APPARATUS Fi el d of the invention The
present invention relates to a |liquid dispensing
apparatus for dispensing liquid froma flexible bag.
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 thiis particular field of

use but has application in other fields, such as the

di spensi ng of desired dosage anounts of beverages,
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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 petistaltic 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). Peristallic 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 peristallic pumps is also

30 limited since the rate of volume throughput is a function of hydraulic pressure
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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 - a support for supporting the fiexible 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.



One advant age of enbodi nents of the |iquid dispensing
apparatus is that it can dispense desired & precise
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di shaperinkeigWRBhsion &f tRRUAL ibP GariRIENRY theSgE BBnest ¥ bag in
reduci ng the effective dianeter of the reel.
Advditageously, this represents a sinple and

COStP'rFﬁgrgtﬁ'fttH Lﬁ)pgra'ﬁp‘gore |€fnn&{ 91% nqsldr}:\g or?e é/r@rté: %@lsﬁpﬁhaf@ ﬁlows

reel 1n e nount |
]r‘iol I“?:S”r@ouﬁww %”Héo"feé@Pr"%‘b‘ﬁrhelr%@é*&N %‘W)’SS%&U r#‘@'? ﬁ tm%‘ﬁ‘ﬁ%% bag
and teioBadilplittedirio bisre@ovaeomakk ahpsract.l y or indirectly to
adj acent ends of the nmounti rig nenbers. Preferably,
i nt érdieaibhat be ripgéronsiacs inclidesa umetiupign rmstetyéing dawrnavardly which

CoONReghAed Ry nsz-R lﬁsﬂﬁé‘&eﬁ[ureaﬂg§ RBIY maintain thdh&EBNR M Yaperture
t he b|a5|n%¢arr S | east one conpression

15PPatigagypen Fﬁé‘ 'P'%\??Sh'@ t%{P'P%Ffﬁ’gaéﬁ’éf‘nrt"O‘fr@"%?m@r%%é’F'y s up
engshedragspri ng. Preferably, the reel conprises at

| east one shaft and at |east one spring

i nt dirderaledid mgunting isadaptech & sigwitansplsf rogigrdive trensiation towards

Pr oXthdddtal Beriidd 443 vididghe tlnebibbfy bag, such that as the
flexible bag is progressively wound up, the at | east

one Rgerably tiuowppes®enriseatieadst gnd rhitaref tienburiiey cirprietsat least

of tRE &S aupte®@ R FIRE ARLY thetal | |
Sori ngr Er% a%ur rogﬁﬂ; E%B gfhe a %a&%ﬁé Fég aléar;]a gefefls?!h aﬁ‘:!bhe ?ffecilve
2 dlameter Advantageously, a reel of varlable effectwe diameter allows the reel to

reduce in diameter as tension in the bag increases. This means that the tension will
nol 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



and has an inner edge nounted to the shaft and an

outer edge adapted to be attached to the proxi nal
portion of the flexible bag such that as the flexible
bag is progressively wound around the spiral spring,

the spiral spring conpresses reducing its effective

di anmeter, thus reducing the & eave dianeter of the

reel. Preferably, the drive sxsten125is adapted to
rotate the or each roller along the or each respective
rail. Preferably, the drive systen1conprises an
electric ste tor it. Preferabl -

£ he He gt e d Sepaubf 5t 2t etnortph 1BF i o stising
conmpriicdthe stoivo rol lers and the reel is nounted betmeen
and has ends connected to respective rollers.

nmou REsieieRly. Phigast s pojtiga of #dgagisene 9l e mgeing Meaprs dmm%q‘%érom a
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1 exidpl RivhinshoBasy, tisd ﬂemsea %@@%n@@&%@e% nfHnB& of Peliding
that the dispensin iquid fromthe outlet is

sub<&“arRAe13rete ) g‘r“tsf”onal to progressive w nding of
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l?ont“i*etmblefsn@[‘dn@@% At is gonpagied rﬁdﬁ@ﬁ‘il’ |0h tj'd'm&“lf é’c@iﬁ??fﬁg?nds of the
sur fragetidgokeritR®&el vi ng di spensed |iquid, and one 10 or
nore sensors operatively connected to the contro

uni tPreferaly omenediatrnegornsa the meuating argbdrs sittbenaartaddly laybiasing
in u”9§¥Mh$@ a di spensed portion of liquid and being
adapted to neasure the size of the dispensed portion

of IPrehaBly angibissi gy raB@IMeasP anskisnghedabhpredsiontshengcont r ol
unit to stop, pause or reverse progressive novenent of
the Rrefenably e Easha dnengdmentis epjeast onpdersen furimgher

di spensing of the |liquid. Reversing progreSS|ve

nov eTfefRtRof thendeHoSATArARy &b vVeast ajeos@fty anddclgast one spring
pr esmurwmeétmgm% N agstand shdteme tHapeoxeks pdris: df fhatﬂeiuhéBbag, such
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the 'SHESOF Ore "Sef 'S 0 réeco
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of
der i Veretahl. %ISBG‘Pé? iHP SPHR SHIng kAl SWEPUpS 1ti\east B pr”'?rqEﬁ ‘Eie shaft
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measure t and ra di spense
wound around the spiral spring, the spiral spring comprasses reducing |ts 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 eleciric 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 connecied to respective roliers.

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 rotalion of the



Preferably, the one or nore sensors includes a
proximty or position sensor. Preferably, the

proximty or position sensor is an optical sensor.
25Preferably, the one or nore sensors includes a

wei ght sensor. According to another aspect of the
present invention, a liquid dispensing systemis

provi ded in which desired and_preci se dosage anmounts

of liquid can be achi eved by %quee2|ng liquid out of a
plastic filmhag through a nozzle attached to the bag
ggh:mé@néldl %%aet?%:thne%o usmn Q V\ﬁear efetlh%ﬁlhe}f?lle sna%d ?aqggr%% Sgne rSllers
t hed®el bpww@mﬂémﬂebﬂm@ehﬁzzle in the dlrectlon of the
nozzle. To enable winding or rotation of the ba ag P

to preiixy debrg is mads &ﬁmmﬁ%grﬁé? 8BSt SlpgianelsAial. sealed
needagr, fsedledabti s Sefdosi ng, the tail of the bag is
nmounted to a nobile reel of a wi nding nechani sm and
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COMCB!‘RH aeh ﬁ)SstB@ pﬂh@@rn%eer@é BoLR&IvARARMeANBIURY fro@ting and
qui d t her ef ion of the Draw ngs

t
Not bforkshar W%W{}h%tdﬁa?ﬂsr‘apﬁf@e(@’f Yeh may fall within
J‘e R}%’rgﬁ% @’B%I’%&%Ie%o%glﬁgh o* HY ﬁ'lglt] tuﬁé‘adv%t%%a%g&fﬂduces pressgre in

nventi on
vvay test baskanpiherelig gisuigst hat e élpwééwq froe g é‘@ﬁﬂ?a'ﬁﬁ%’@ed
dr a}/ﬁré’f@‘ébw NtHeh o6 :or FinGre  berisrs ais pﬁaslﬁeqbl Meo | £Wrés-sactional
prererr

b or. use in .0 Liquid ens o
D opdrap et S iptiERel Mgt ot B BaBPRRRCD G0y acamtes
i nventdedve, thei @lun@ pfstha Gerisesedt pogios | o diawifl pnothe acrpdscpastignal
6 sSpeNsiBdedppar atus of one enbodi ment of the
I nvention, shown holding the bag of Fig. |I In a first
POSi freferablpr dt Gastt e D theedB @ more sefdoB.is 3ddpgedac sehwrmhe Geight
si de_yi iqdi spensing apparatus of Fig. 2

ShOMAhrgM%% méggp%wgymﬁn a second. pcsition prior to

SQUeRZLRGY, the brib cﬁn%?er‘s%ﬁ%ré BolSded 8 phx@itly B pdksiieh dehspii d
di spensi ng apparatus of Fig. 2 shmng the the bag

nouniprefdrablg, tae prégmitodr. pasitinl senwo s @n optichilkendot.qui d
di spensi ng apparatus and being wound in the direction
85  aPrferaply gho pnetdienolragpnsdrs igoludss paveight 5@n$fmr ged vi ew of

the region A of the |iquid dIS enS|n arat us of ,
Fi g. A%ordmg to another aspect of the prese invention, a 1| uid 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
30  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



Fig. 6 is an enlarged view of a central region B of
the |iquid dispensing dpparatus of 25 Fig. 4 \Were the
bag is at a |later stage of being Wund (in the
direction of the nozzle of the bag) EFS caonpared to
Fig, 5, Flg. 7 is a perspective vievi of another
preferred liquid di.spensing apparatus in accordance
with One enbodi nent of the invention, Fig. 8 is a left
side view O a portion of the |liquid dispensing a of

Fi g. . and sirijiigneogs fotatign ped fofwardimaykmeent aiithy real caisés gradibal tail to
Vi eW Qizb Beuebdinglbr Hdinag S \Rat i APREY widiipuéd ofEasirEd %noun]ltg of its

is a ectlveV|ewofap ion of the [iqui .
.di'spensing ppu of Fig to 9 heldffig the bag of Fig. 1

pri or Adcordmg tofet Shothbdashéct 8 tRCIMRER thverfibrPHsre %%?Jvld@@é‘gystem for

Vgg\évaélﬂz{eﬁis@ﬁag @% tra ﬁl%gg fbag OOFBHSH%Q }o eﬁ)ga reé]gt}( moyrlnm('lq,]a tail of

i nven{'? S7y'eee;tgs theretq, andmeapsfaraipyitenepysiygetatingiend mynadiei repyin

t he phipsiastdiregion s iap lemugeed te baggent disprnveimsidtionfa razaiedt the

" Or  CObd, Wherdby ttieCidLsbzili SR b Rbo 26HRBIed b B didperRE GRESPRSS..
wi t-h Qrﬁ?un&gﬂ%gud"? 9tfmhe invention, Fig. 13 is a .

schenma lagram 1 ustrati ng the physicai principles
relating to nmovenent of a reel or core.ef aliquid

di ¥peRdst RescigtipaeidheRrawingsaccor dance wi th one enbodi nent
of the inventon, Fig 14 is two schematic,' oiagrans -
Thus Netwinstzedipdpey otabr fomisneliigh way fall within gheatséopg of die present
MOV e MRRENEGE lprefilired dimBodithen® df itUvEntdh SANGTRM HROde87HBAY, BY Wy of
In acgardanGs wim rihbite Wife SIBALHE awhls | nw%ucknve”t' on, -

Fig. 1 is a perspective view of a preferred bag for use in-a hquld dispensing apparatus
15 inaccordance with one embodiment of the invention,

Fig.2isa schematic side view of a liguid dispensing apparatus of one embodimeht of .
the inirention.' shown holding the bag of Fig. 1 In a first position prior to squeezing,

Flg. 3 15 a schematic slde view of the liquid dlspensing.apparatus of Fig. 2 showing the
. bag held in a second.position prior to squeezing, .

' 20" Fig. 4 is a schematic side view of the liquid dispensing apparatus of Fig. 2 showing the
tall of the bag rnounted o a reel or.mobile core of the liquid dlspensmg apparatus and '
belng wound in tha dlrechon of a nozzle of the bag,

Flg 5isan enlarged view of the region A of the liquid dlspensmg apparatus of Fig. 4,

_Fi_g. 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 bélng wourtd (in the direction of the nozzle of
~ the bag) as compared to Flg 5,

Flg. 7 |s a perspectwe view of another preferred liquid dlspenstng apparatus in
accordance with one embodiment of the invention,

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



Fig. 15.1s a schematic diagramillustrating the
physical pri-nciples relating to rpove of a reel or
oore.of a NM dispensing apparatus in acardance -with
one enbodi ment iti VI N1OOQ, Flg, 16 is a
cross-sectonel viswough a reef or core of a |liquid
di spensi ng apparatus 20in accordance with one
~etnbodirnent of the present Ipyention in a nornal
form . 17 is a cross-sectional view through the.
core of Fig. 16 in a reduced dianeter form Fig. 18

IS a iBg.0-isepdriyanalen awvapnghhendwigh otths i dgpdnsiagigpaare bf Fig.
- O cofe of a liquid dispensing apparatus in aocorone

énbodi nent of the present invention In a 25 nornmal :
f or m Fig:|1@is 4 @eré@ctive vipe 9ka puliod otths fneidslispepsiap prpamtus oF Figs. 7

corrprqoglhelgm@mgghgglﬁgs doP@shieasgd reel or core in
accordance W th one enbodi ment of the pnsent

i n¥enfig.on.is a schemafig, grosPheilonal yiew diveush i rortbw pf & figeid d@berwng

pr ef eggpedup he¥tdiddnde WRRROEmEBLIMBR IRRSIAtentcAl USe 30 with
-a liqui-d dispensing apparatus in accordance Wi th one
enmbodFigreddts agchematic diagrpg llustretinodhephysitabipaeipies relpting la/peygment

‘of t.hef axes! angeerefia liqaith aMponkiiy dpgaratdOin abdogianca vith Bnefembodiment
srtergatditveht®n: View of a preferred canmera sensor
arrangenent for, use with uld di spensing apparatus in
adeor Biaricds av\sdhhrnam@Iae:nbmﬂatmrdtha)ﬁnysld%prinnwa!'ehm to IRovgment

23 i Sofh 166 BEEGRS | -biGa aamal a.sb@naw, é?fpatﬁlb@in %&&aﬁ%m%némmm'
in Fi gfme%t?\iention

Fig. 14 is two schematic, cross-se’ctlonai diagrams illustrating the physical principles
relating to movement of a reel or core of a liquid dispensing apparatus in accordance
15  with one embodlment of the invention,

Fig. 15.Is a schematic diagram Hlustrating the physical pﬂnciples relating to movement .
_of a reel or core of a liquld dispensing apparatus in accordance with one embodiment
of the invention,

‘Fig.. 16 is a cross-sectional view through a ree! or core of a liquid dispensing apparatus
20 - inaccordance with one embodiment of the present invention in & normal form.

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

form. o '

Fig. 18 Is a cross-sectional wew through a spring—lbaded reel or core of a.ltquid

dispensing apparatus jn accordance with one embodiment of the present invention In a
25  normal fom. )

Fig: 19 Is a cross-sectional view through a liquid dispensing apparatus comprising a
spiral spring-loaded ree! or core in accordance with one embodiment of the present
invention. o

‘Fig. 20 is a schematic top view of a preferred proximlty SENSor amangement for use.
30 with a Ilqwd d1spensmg apparalus in accordanoa with one embodiment of the
“invention,



5 Fig. 24 is a view taken fromthe canera sensor shown
in Figs. '22 and 23 of the product dispensed fromthe
bag of Fig. 1, Fig. 25 is a oross-sectional view of

. the product shown in Fig, 24. "ption & The

Thr oughout this description, whe.re different _

- enbodi-nents are descri'bed that have a 10 conmon,
~simlar or analogous part or fleature, that part or
feature is indicated with a simlar reference nuneral

(€. 9 09191 is hQchbmatCRietleh of the gﬁt'lﬁérfehtrﬁgo&ﬁ nf§2of 1 Qures, a

i qui d di spensing apparatus I's provid conprising a
nobi |Rg. epsatsalEmaticop eed & afpafenso trver segscaarsab@enEfollBg with

. 10 supRGEbeshnbNg @ﬁaapmrmaﬁamw&@ embbfinsifs R4 ReRY

10 (or plastic thmbag) shown In Fig. 1 conprises a
squ eéﬁ@ﬂ@ustaagheirﬁ\ﬁwetvieﬂmf th@arengkrentsbewr ivFigL2( or spout)
at _one end, the .nozzle 14 bei ng ot ected by. a

165 . R @i 2 4o toben Trnsthe, AR Ry HOULIN IS0 22 e gl he
" val verrqducitdisgénsediiom thebagekBapl e a duck bill valve. The -
d 17 b te to'the end -

oyt oo 215 e ool \owteR e o bR P P o1 ot i ng

to the nobile rotatable core 18 of - the I|qU|d

di speretaitadDespirtiera@iTbe D@dMse nozzl. e 14 helps to
control and-direct the flow of |iquid out of e

f | exi Biraighag thisCiekdiption Seherd difeinhembodiments iarsedessibed the have a

nggzl f
bgg 1(%m17ﬂm rmuabsr meyausi 8sh Glredtlicd, e Emorlfféggé&s [ﬂg@ﬁ% Liea

_nozzlsémlﬁmlga @u"}ﬁ’% éoc?r%, i‘%eﬁ ftation and delivery -
0; : Ef@efé}ﬁﬁb t&@me figures, a lltﬂbﬁ:lld?@hlnb Gpda@uh@ﬁﬂ:%ﬁe& &nﬁméﬁ’g a T]oblle _
0 i n a as
05 1 vigeleblh b 18 1oP BRDSIIR RABRIEL HPo O] Lubhdfotninll

t he bag.shbkezd by 1082t hOGag) itﬁw:bﬁ@’lgl@oomprises a squeezable bag
pr g! f,%ﬁi.%% 1?%@& g&z@%mé&ﬂ Eor® ind e @%ﬁpp@emawg&&a Bra
t_est a"‘;'lp 6yste nprrde 44534 & oty "8""?)? ey "é"’?l ot Bhoy™. for
| ndi cexprorpleianivdrhitiaivas Therepdortait 17 of he bagel® oppasits ta thelpad having -

aper t g oz 14 m.ai Bearkd AapiBd RGN to hb Mobile@athtBikeooRA@ ol e
can b rect X{gg%ltloned on the flat platen 24,

. ready u@ Berﬁgg €ted to the cons 18. The Pat
pl zat eﬂh&rszﬂ&ﬂe%%m SHEQ ed dirdct Hodbw ot ligSitl PRGF e fidxide bag 10 In
use. in other. embodlmerﬂs the nozzle 14 may be provided at different locations on the
"bag 10. The profective cap 16 may be fitted to the nozzle 14 during storage, :
tmnspo&aﬁon and delivery of the bag 10. - :

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

" The nozzle 14 of the bag 10 prolmdés through an apariure 23 in the éubport stmc’tdre

in this case a flat piaten 24 on which the bag 10 rests in use, - ‘The nozzle 14 also )
provides a ﬁtﬂng indicator insomuch as once It is fitted within the aperture 23 in the flat
'platen 24, the flexible bag 10 can be corvectly 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



wei ght of the bag 10. If the weight of the bag 10 were
not so supported then it would need to be supported at
its tail 17 by the core 18 and at the nozzle 14 by the
aperture 23. In such an arrangenent, in order for the
bag 10 to be held in a taut, non-saggi ng manner (which
benefits accurate dosing), the core 18 and nozzle 14
woul d need to 5provide high opposing forces, which
woul d, in turn, place undue stiress on the apparatus.
There is a hinged Iid 26 having a nozzle hol di ng
portion 28 that taintains the nozzle 14 through the
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theEWP%QP%Ie bag 10. However, too nuch tension can
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so that it rwé serve as a |S en

tle
t ai [POERIRY dqmpgaehadrvie mechapiFmtl %Grtbsgpﬂgw c@?ter E%SCBRPd below),
pas Siexige bhe1d @inbzAretaveen the two fingers 20, 22. The
hinged lid 26 is then laid flat on the bag 10 (see
Fi g,in3rotsey embodinepb thet ragirlp Whivehagt petryieer hpp@y thiadsh the

f e\/\ﬂerpeﬂdré] g afdl i dRemBEimhehd Bpertdf BNEhnRlcPisLsh @donsion of the
respec xgly. This provi des a Conveni ent way of

i m % xpansi on of the bag 10 by sandw chi ng The

| ar 9%‘59 %@P&f1@fs E!Q&%%gth&gurfa@e U e p%?%%and%&%éﬂ&ﬁ is

expansi on o under pressure rom squeezi n
by t'petaddryg tF%P%‘%”&E?I B g freeplaf® 4ot dey SSFV@‘ af ald@a%'ts'”g
pedusi@e, THdias 1EBRbE By WAS maghtddo l&@ ORI18 b@@@susmttm t¥il between
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flat ssed i n us
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25  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 controlied.

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
30 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



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 ringers 2022, of the core 18. The nore the
core 18 13 rotates, the nore liquid is squeezed

t hrough the nozzle 14 and out of the bag 10 by the

i ncreasing pressure inside the bag (see Fig. 6).
Referring to Figs. 7 to 9, the core 18 is powered by a
reversible direction electrid3stepper notor 30. In

sonme enbodi nents, to properly close the onemay valve 5
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The rack 52 is supporied 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



14 does the core 18, and the core 18 noves forward

al ong the racks 38, 52 by consequential rotation of
the gears 34, 50. in one enbodinment, this drive system
provi des automati c squeezing of the flexible hag 10
either in whole or in steps depending on user

sel ection. There is a dear advantage in terns of
having the flexible bag 10 squeezed by a drive system
(as opposed to being wound up*manually) in terns of
preciseness of dosage and general ease of use of the
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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, far each turn of the core 18, the apparatus requires the core to move zD+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 = 2D (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)



15 opposing the force of the gear (FG exerted on the
rack, and causes the bag 10 to be tensioned. As the
core 18 continues to rotate and nove towards the
nozzl e 14, this discrepancy, and therefore the | oad,

i ncreases. This can prevent the advancenent of the
core 18 if the | oad becones significant. One solution
to this discrepancy is to provide a core 18A having an
initial dianeter smaller thansO, in anticipation of
the di anmeter grow ng. One drawback with this solution
is that there would be too nuch slack in the ba% VWA
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10 An exanple: If the gear Mbdule = 1, the gear has 12
tooth and the gear's POD = 12nm the equi val ent

ci rcunference should be nD. Therefore, xxi2com =
37.68nmM If the alum niumrods are 6mmin dianeter and
the forrmula for Equivalent G rcunference z: C ,frD +
21, then | (C - na)/2 and the distance between the
reds’ centres should be 9.4inm Therefore, the
theoretical gap between the riéeds = 9.4rnin - 6mm =
3,4airri. This particular arrangenment/geonetry is only
applicable to a limted range of bag | engths. The gap
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Therefore, the thecretical gap between the rods = 9.4mm - 6mm = 3.4mm.

This particular arrangement/geometry is only applicable to a limited range of bag
lengths. The gap between the rods 20B, 22B and the rods’' diameters is fixed for a
given bag length. Generally, the longer the bag 108, the larger the gap will need to be

20 and/or the smaller the rod diameter will need to be (in both cases to allow for greater
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 {he 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  bag lengths,

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



17 achieved by the conpression of a spiral spring 82
that runs along the rod 80. Atail of the bag 17D is
fixed/l ocked to an edge 84 of the spiral spring 82.

The tension in the bag 100 is regul ated by the spiral
spring 82 This enbodi mrent may be utilized with a
variety of different bag | engths. 5A second potenti al
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descri bed by one of the enbodi nents bel ow,

Referring now to Figs. 20 to 25, the liquid dispensing apparaius further comprises a
control unit controlling movement of the core 18, a receiving surface 59 for receiving
dispensed liquid, and one or more sensors operatively connected fo the control unit.

25  The recelving 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 liguid 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 fo 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



Squeezing liquid fromthe bag 10 is generally not
proportional to advancenent of the core 18. This is

due to expansion of the bag 10 and the residua

pressure in the bag 3010 after reversing the core 18.
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Precision of dosing can be improved with a lower speed of the flow. To achieve a
20  lower speed of the flow, the speed of the core 18 can be lowered. Additional sensor(s)
can be used to control flow of the liquid squeezed from the bag 10. Presence of flow
can be detected by the proximity sensor(s), causing (through electronic control) a
decrease in the speed of the core 18. That is, at least in one embeodiment liquid can be
dispensed at a variable rate. This can help provide more accurate dosing as after most
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 densily, and especially of variable density (between
batches), the measurement of the diameter of the deposited liguid 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 1o
the deposilt {as shown) and scans (in real time) the silhoustte/contour of the squeezed

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



20 | ower speed of the flow, the speed of the core 18
can be | owered. Additional sensor(s) can be used to
control flow of the Iiquid squeezed fromthe bag 10.
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

| east in one enbodiment |iquid can be dispensed at a
vari able rate. This can hel pigprovi de nore accurate
dosing as after nost 25of the liquid has been

deposited through the nozzle to rn-ike a single food
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In another embodiment, the rotatable core may or may not be of variable diameter and

30  the nozzle is fitted with a flexible outlet tube, a free end of whigh 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 cutlet tube.



di spensing of liquid fromthe outlet is substantially
proportional to progressive winding of the flexible

bag in use. Advantageously, this enbodi nent does not
require any 20 sensors and the control unit sinply
needs to be able to retain information about how far
the nounting has progressed. In this enbodi nent, the
bag may be pleated to limt expansion and so to

enhance the accuracy of dispenasing |iquid.
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25 di spense desired & preci se dosage portions of

liquid because the liquid is gradually squeezed out in
a controlled manner. This stands in contrast, for
exanple, to fluid being dispensed under gravity or
under action of a punp where volune flow, rate can be
dependent on hydraulic pressure. The controlled
squeezing fromdistal portion to proxinmal portion of
the bag can be 30 carried out2lat varyi ng speeds
according to requirenent, and accuracy of dosing can
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mechanically sinple in construction. This is because a
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packagi ng, packing tinme, and delivery requirenents, if
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[iquid dispensing apparatus as claimed In claim 1,
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flexible a&rmt@am o fResdNeGRchd it .raraweu@metsapaoheom@taalouuet

portion. para X
in any on@°f ‘ltﬁg's g'@'ﬂl&ﬁﬁ%ﬂ' ai ey é‘?'ﬁ? S’fﬁqeﬁ"' %@Fa%
support  CQRREih %ﬁ%uﬁboh Q&ﬁfrlsda af: tHsOtﬁheerIranG tHap@subting gorﬁ;.’mraes at

f l Xl bl e %Sgt g %m beé ngollﬁé aoﬁgaﬁlg &%@st%ﬁ%%@% ree! of

ting: nsi on of

a use.
7 A | i quiariatfp §Bm¢'w%p%Waﬁa@%aé° FALR © |‘Qﬁ“?ﬁ‘% as

" wher ei n ttaasrbmmbpg)mt:reaas,l s |n under surface and t he

at | east one expansr on |lim ortion |
surface spu@dRtdpolaxibe ba P"ﬁ'vr?r ?ﬁ ‘aB&VeW%‘ﬁ‘g ”53 Fqgé’ Fp e
resi st expeuesteayrirowmfinet sixinfal Regtipp lodneisipip! pationgac d'%?e"sﬂdf“’m ne

lijgui d di SpRpRiatentRRiakeifues clai med ei claim7,
--wherein the upper surface is hinge nounted at one

end
to the Buppbyudd dispensing ieparaiss ASSYRVRRA IgCaifphr EtR J outiet
cl ai ned i Rofpriiesns Soxhe smadepeppeinompises ba apertdrs foiieeling the
t he upper . %Jlﬂﬁ& i ncl udes a protrusion extending -

downwar dl y mai ntai ns the nozzle in the aperture.
3 A Itquld dispensing apparatus as ciaimed in claim 2, wherein the nozzle

% - ) extends through the aperture

4. Aliquid dispensing apparaius as claimed in claim 2 or 3, wherein the aperture
- comprises 8 retalnment 1o releasably retain 1he nozzle in the aperture.

5 A Itquid dlspenslng apparatus as claimed in any one of the preceding claims,

" further oompnsmg a drive system for moving the mounting towards the distal
25 portion of the flexible bag. and for pmgressively wmdrng up the flexible bag
' from the proxrmal portion to the distal portion.

6. A liquid dispensing apparatus as claimed in any one of the preceding clalms
wherein the support comprises a lower portion for supporting the ﬂexrb!e bag
from below and at least one expansron lirniting portion for fimiting expanslon of

30 the bag in use.



JO 10. A liquid dispensing apparatus as clainmed in any
one of the prec.edin wherein the reel oanprtses at

| east. two spaced apart, elongate mounting nenbers that
define a slot therebetween for receiving the pro4rna
porti'on or the flexiple bag in use. 11. A iklled

- di spensing apparatus as clained in clalm 10, wherein
at least a portia 15 of at P&ast one of the nounting
menbers is made froma resilient rriatenad, such- that

t he,fl
oot B POy B SFALIE L
renber s ﬂﬂ spyupder siffape aprkigitdsast ope expaTsina dmtipgeerticp Lf’rﬁ”l UARPT
Menber s sathde asapectdwm theciohee Bufgcet dnd adepfed dd fosist eghaasi@tobthe

of the reqglnle hagin el i qui d di spensing apparatus as
clainmed in any one of the \preceding 29 wherein the -

nsunt i Bg Adawp Hispsesing snparsius hscyiaimediiniclain &, wheedin bowpei sygage |

t WO nMountid Hiige ARG & ond\éhd @ARdsupit] er i s connected
directly or Indirectly to adjacent ends of the

mount i §g Avisug glseensing apparais gt Feimed 18 sl HeFn SRR Brycias
cl ai med " i2n wilerainnthd 2ppenfzedfzee ncludds af mdm%eemmgng)usmﬂérdly

~Lhe mouNtg ERERRHS BERCARARALE] DY a bi asi ng.

arrangenent, 2514, A liqui I spensi ng apparatus as
cloai nmedo. mliqoid aispenbiy apﬁaemelaa cleimed Ini ang ongofdhna pragding laims, -
I's at | edtre®Nfie G&f%ﬁﬁ&b@ﬂt todk Mbgspa&e% dpnt] biEMad mounting

_ di spensi R AR M 3k bOLRfhh By ULBLT e ol o

the biasing darra gast one t
spring. ﬁBﬁﬂeﬁlb’PF’ﬂRﬂ‘@SQﬂl spenS| ng apparatus. as Mai med i n

any On0f el BlsBBhehd Sordran ILIGHL D8m 18 e RN loksi 8 Soridn

| east one eas one

i Bt er conrfé8t'PastPneoh e mEynaTRAETS = 57hpp e BrEUpnigpteal. such
porti on ofatiahthefixble biods beapessivabcwpuntharpungghe M@ntinganeieyes.

~bag i's pr{ugaessi 04 lhihdRsinthgWizmbér fexad, ahEins Histite beiRednige
CoMpr esS &g, Rﬁrfwg SRR DR 1 HEBE biaRbiol e et

reel ., dlspeh3|ng appar at us as chai me
cl ai m 1, A‘MW&éansﬁrﬁ%pﬁéﬁthm dafned irS friylchk obipé pregednd akims,
Shgr ounds,af o %Sko@nﬂpgf %rﬁpq&sotfﬂo tr@l@rssg}ﬂif the ovadl &ﬁﬁﬂ#@@ two

I nner edge nounted ut er

adapt ed t'B"‘!S‘@%f"Fﬁ'E?fécP“i’ F%E’“‘?Sr'f»&“’i’?ﬁf' %8&’?‘%"{6&' g'?d'"fcﬁ’é to
flexible tma}ersemcfﬁ'amownawbﬁtsem bl e bag is :

progress] around the, spi.ral, .spfjn
- spiral Eap%(?'ﬂ'éd B%E%"@"’g‘éaa&a‘ﬁp i f@(ztwg éroh "ﬁemed'ate
- di anet er, WMWMMMQWHWW@E@W%PHWWW
r%? l. ' 14, A Hquid disperising appératus as claimed in claim 13, wherein the biasing

arrangement is at least one compression spring.

16, A I:dund disperistng apparatus as cialmedl in ciaim 1 3, wherein .the blasing
_ arrangement is at leas‘t one tension spring :

16. A hquld dispensmg apparatus as claimed in any one of clalms 1 to 9, wherein
30 - the reel comprises at least one shaft and at least one spﬁng interconnecting
" the.at least one shaft and the proximal portion of the flexible bag, such that as



18. A liquid dispensing apparatus as clainmed in any
one of clains 5 to 17, wherein 10the drive systemls
‘adapted to rotate the or each roller along the or each
. pective rail;, 19. A liquid dispensin PPeratclained in
-claim 18, wherein the drive system conprises an. -
“electric step notor and a conirol unit. 20, Aliquid
di spensi ng apparatus as clalned inclaim18 or 19,
wherein-the-support 15conprises two rails and the
‘mounti ng B MPMBISIRG id phegréseivdiyarctinduii] the Rbledst erle dpfingtBrrbads
bet ween a@ﬁ@%he%y&&%%%ﬁ% Lg respective rol [ers.
21. Aliqu i spensi ng apparatus-as clainmed in claim
20, whef7eh mquid@ispetditgedpparatafsh didrhddsin iclaie] 160 eha@@ihe saihs a -

that are ?;ﬁ’:?q vﬁﬂ% @ &Y ﬁﬁé&hd%tﬁ&sﬁé‘%&ﬁ&t&%e 3R bPMas an, foner

ensurlng nmovenent o occurs

rotation eSO MR FHTGNC aoule edpg,7aap! °stf§e“ﬁ‘§‘f“ﬁ%t° the
appar at usPramalipaitioree] terfexitia/bag mech dfat asiee figkible bati inpjogressively
c: ai s, vxharrﬂlaaomwhehdoe\gan Sprimpae dpranspmgf mregieadlﬁiugmg s
pl asti c, g%{]ap 8 I al e
fabric, rubber Pﬁ%ﬁég@l‘h&e [T qu%"ﬁ%@@é"rﬁ’sﬁg

_ appar at 6 Adiguid dispiensigy dpparatisds Riadidg indng breel of clis 5 to 17, wherein

- flgxi bl ebgg d?x@ésﬁte\‘r%'aﬁb&t& fr&ate ﬂ%eertéaetﬂ?dmarae{t&ﬁ ﬂ%UGrheach
that the dis 'Eg of liquid fromthe outl.et
pr

substanti & ortional to progressive w nd| ng of
the fl ex9. BliguidaghehdhglipBaratddas clintel Gikidim 68, MPEIBIA iR Girive system
‘apparatus @%nﬁé @E&né&ﬁoaxﬂé&rr%ea&hdlbﬁt prrevedkt

tro

further rrsing a uni t controlllng
m)verremzo aﬂ:qﬂimms;ﬁmmtapmatusaasaﬁmfee @daith TEor 301 fhae® teQupport

rgst ng digpeRee giolrﬁig ’mear%nﬂxﬂ%o%ns@% é@e@ss%sthe reel is’

operati vel connette one or

nor e sens§Pentegt helysgnan ds'ﬁB%’ldéﬁ‘f"P%tW° ﬁ&fPeF‘f"ﬁE"Wt h-a
di spensegql Anraena Ideaenaﬁ L;sp%tusl a@aalmb@ln%mad@mmtt@ m;%VS and

measure t

and rel ay m@%?"c@ p@ﬁacﬁltﬁem 315{ N ga ﬁﬁe‘gort P each 'gereby :
stop, pau$Bsugpg E@W‘i’s@"ﬁlﬂ%r"bﬁgl W@“ﬁﬁ'ﬁﬂ/@%’é’ﬁt W'G‘f mta!’?fteOf the

nmagnt i ng . aedntinger eby stop or pause further di spensi ng

of the |iquid.
. 22. A liquid d:spensing apparatus as claimed in any one of the preceding claims,

wherein the bag. is rhade from a food grade plastic, elastomeric mateﬂal
sealed paper, sealed fabric, rubber or Tefion.

23.A quutd dlspensing apparatus as claimed in claim 22, wherein the flexible bag
25 has a variable cross-sectional area such that the dispensing of liquid from the
outlet is substantially proportional 1o progressive winding of the ﬂexiple bag in
use. : ' :

24. A liquid dispensing apparatus a$ claimed in any one of the preceding claims,

further comprising a contro! unit, controlling movement of the mounting, a
30 recalving surface for receiving dlspensed liquid, and one or more sensors'
operatively- connected fo the control unit, the one or more sensors aranged
substantially in line with & dispensed portion ot liquid and beling adapted to



25. A liquid dispensing apparatus as clained in claim
24, wherein the one or nore sensors |Is adapted to
record a cross-sectional neasurenent of the,di spensed
portion of liquid and wherein the control unit is
adapted to derive the volume of the dispensed portion
of liquid fromthe cerise- segélonal measur enent. 26. A
" liquid di spensing apparatus cl-aimed In claim 24 or
25, wherein at" | east one of the one or nore sensors is

adapt ed t,,gag@@%rsezetd@ ﬁ.efh% Jﬁm n loPftuidSand freldy@rresponding

di d '
o med PR S %?Pﬂ?usz ISP oRRE B e

or nore MB‘E‘F’@“‘F hePRIcRap oppapteduingi Ci's}'e’t?m e Kavign -
SENSor 5g ﬁ‘ WL ge%hhg %ﬁ@&? stélemgedqp 9%'}1%%“; i g}';-ercr)?mPre

in claim I on SEenso
i'd an optsP'E"STs iy gdfeted to e WW’H“%m%EW?FWQf the-dispensed
appar at ugpodien ofl liquidrere wneretnl trei cont@Wynit e edlam@edto iyive (e golame of

_fore sen Qt%rtﬁspbﬁ%h HéHioh Ruid0R réihe S:88SREtonal measurement.

'26. A liquid dispensing apparatus as claimed in claim 24 or 25, wherein at least
one of the one or more sensors is adapted to measure the height and radius of
10 the dispensed Ilquld '

27. A liguid dlspensmg apparalus as claimad in any one of claims 24 to' 26,
wherein the one or more sensors includes a proximity or position sensor,

28. A liquid dlspenslng apparatus as claimed In claim 27, wherein the proximity or
position sensor is an optical sensor.

15 29, A liquid dispensing apparatus as claimed in ¢laim 24, whereln the one or more _
_sensors includes a weight sensor. o o



