Beverage Dispensing System FIELD OF THE INVENTION 'Ibis invention relates to a dispensing
system for a beverage, particularly drinking water that allows adjustment of the temperature of the
dispensed liquid to achieve a desired temperature. BACKGROUND OF THE INVENTION Systems
for dispensing beveragasratadifferent temperatures are known, and especiallgTaruigpspsing of water
for household uses, For example, Chinese utility model application CN201365830 discloses a
double-container double-control water dispenser, having a water boiling tank and a water storage tank,
water level controlling switches, electrically controlled temperature controller, and water inlet and outlet
pipes, which are arranged as to avoid the blending of boiled water and unboilled water. UK Patent
G132 143031 describes a hot water dispenser, having a separate hot water container with a heater
and a cold water container. The containers are interconnected, such that when hot water is drawn from
a tap, cold water is fed from the cold water container through a tube to a point adjacent the bottom of
the hot water container so that the hot watetQePs-disesnsag 4gskgpt at or near the correct dispensing
temperature. Further examples are disclosed in patent publications US 5,858,437, US 6,609,391,
US 2004/011814, and US 6,871,675. SUMMARY OF THE INVENTION The present invention
provides a dispensing system for a beverage that permit adjustment of the temperature of the
dispensed liquid to a BEdH: Q¥ HEIPYNRTHENIding, by a specific embodiment, cooled liquid, heated

liquid, liquid at ambient ("rogm") LRMRRrAMI& a5 ailaRge: o IR MRSRUres it REMEE  ary
drinking water that allows adjustment of the temperature of the dispensed liquid to

achieve a desired temperature.

BACKGROUND OF THE INVENTION

Systems for dispensing beverages at different temperatures are known, and
especially for dispensing of water for household uses.

For example, Chinese utility model application CN201365830 discloses a
double-container double-control water dispenser, having a water boiling tank and a
water storage tank, walter level controlling switches, electrically controlled temperature
controller, and water inlet and outlet pipes, which are arranged as to avoid the blending
of boiled water and unboilled water.

UK Patent GB2143031 describes a hot water dispenser, having a separate hot
walter container with a heater and a cold water container. The containers are
interconnected, such that when hot water is drawn from a tap, cold water is fed from the
cold water container through a tube to a point adjacent the bottom of the hot water
container so that the hot water to be dispensed is kept at or near the correct dispensing
temperature.

Further examples are disclosed in patent publications US 5,858,437, US
6,609,391, US 2004/011814, and US 6,871,675.

SUMMARY OF THE INVENTION

The present invention provides a dispensing system for a beverage that permit
adjustment of the temperature of the dispensed liquid to a desired temperature
including, by a specific embodiment, cooled liquid, heated liquid, liquid at ambient
("room") temperature and a range of temperatures in between.

This is achieved, in accordance with the invention, by feeding a beverage

dispensing outlet with beverage at different temperatures and adjusting the flow of



'Ibis is achieved, in accordance with the invention, by feeding a beverage dispensing outlet with
beverage at different temperatures and adjusting the flow of liquid of each temperature so as to
achieve a desired temperature of the dispensed beverage. In accordance with a first aspect of the
invention, thereWop@eitesha system for dispensing a beverage including, Bayidediviiesd4to water. The
system comprises a dispensing outlet for dispensing beverage at a controlled temperature, a mixing
chamber upstream in a flow-path to said outlet, such that the dispensed beverage flows from said
chamber to said outlet, and at least three feeding lines that feed beverage of at least three different
defined temperatures to said chamber. The system also comprises a controller that controls the feed
from each of the feeding lines so as to achieve, through proper mixing of the beverage of different
temperatures, a desired temperature of the dispensed beverage. Typically, the system includes also a
user interface that permits a user to set the temperature of the dispensed beverage to a desired

temperature. Once sgiuidpsinRetivaiaaat the Syistemhise astadispansabevarageditbaflaw rate in
each of the feeding Iige‘;,gnilseadjusted to achieve the desired, set temperature. The invention also
provides by another of its %s'pects, a process for dispensing a beverage at a desired temperature. The

process comprises providifPCeuaree 18P BEVE ARE Sf AriBast inrebethfrEntiae At Mberatures and

separately feeding a bevesage frorrranamwiudiagebof thedamisgurces tw. a tispensingguttet, the amount of
”qUhid rfed from each fggdingJinaibeing;adiustes - terachievethedesirpe-iempPeratiiecnambdp accordance
with the invention, the beverage fed by one ar more o feeding lines is mixed within die mixing
Chamber and e en g RS R R e ey tne
user. fly one embodifierbeiHe sifieristimyraliptofiiedatithdipsttbtanerdihe ergmmbeat. iiswever, other
arrangements are alstreoditénplatgthavithinptheussaopedd thengresdht inpsentieRo compmigscordance with

an embodiment of the,jyantian tgstambeninshdes dividarsithatdvideshe.ghamhspdato a plurality
of sub-chambers. Typically, each ggb-chamber is}

S %d beveral%%—:' bé/ a differ tnt feeding Imﬁ: The
arrangement is typicaIPEURK IHat dAERSFHIRSE SUE AN SRR SHchS s SmErs depensi

S opfensefo a smaféa%’lspensmg outlet of
the mixing chamber, diArigicishavatess! By pila8ubtherrasisbeinsiadid oleiehishh ntcBed Areecrmis ene
embodiment, is the baveragerispepsing.aitiel Bihesysiane w a JRR8YSipBRakdnenbavention
typically, although nof gxelSINElY FAIMAIIRGS & teedipg e [l ANCRPARRNRIG0E.R fpgding line for
beverage at ambient t%mperature and a feergllng line for cooled everage. In accordance with this
embodiment each - feeding lines is adjusted to achieve the desired, set temperature.
The invention also provides by another of its aspects, a process for dispensing a
beverage at a desired temperature. The process comprises providing a source for
beverage of at least three different defined temperatures and separately feeding a
beverage from one or more of these sources to a dispensing outlet, the amount of liquid
fed from each feeding line being adjusted to achieve the desired temperature.
In accordance with the invention, the beverage fed by one or more of the feeding
lines is mixed within the mixing chamber and this ensures that the dispensed beverage
will have the desired temperature as set by the user. By one embodiment, the outlet is
integrally formed at the bottom of the chamber. However, other arrangements are also
contemplated within the scope of the present invention.
In accordance with an embodiment of the invention the chamber includes
dividers that divide the chamber into a plurality of sub-chambers. Typically, each sub-
chamber is fed beverage by a different feeding line. The arrangement is typically such
that each of these sub-chambers opens to a single dispensing outlet of the mixing
chamber, which is mutual to all sub-chambers and which, in accordance with one
embodiment, is the beverage dispensing outlet of the system.
The system of the invention typically, although not exclusively, comprises a
feeding line for a heated beverage, a feeding line for beverage at ambient temperature

and a feeding line for cooled beverage. In accordance with this embodiment each



feeding line feeds beverage at its specific temperature to the mixing chamber and therefrom to the
dispensing outlet and the amount of liquid fed from each line is adjusted to achieve the desired
temperature. In the specific embodiment of such three defined temperatures, the temperature of the
dispensed bevenap® rovay7ive adjusted to dispense heated beverage, cooledOpvEr@gRsordn a range of
temperatures in between according to the system's temperature accuracy and taking into account the
temperature drop or rise in the beverage as it flows through the feeding lines. In the specific
embodiment whereby the beverage is drinking water, the dispensed liquid can be used to prepare a
hot beverage such as coffee or tea, may be used to dispense chilled water, water at room
temperature, etc. By an example, the heated beverage may be at a temperature in the range of
90-98C and the cooled beverage may be at a temperggu_re range of 2-10C. In accordance with one
embodiment of the invention, the system includes a heated beverage reservoir, typically a chamber
fﬁrmed at the tlo% of %Qﬁ?(glaﬁgﬂbef&ﬁéﬂl@@%fd@ét-alﬂ@%%&ﬁ?l@%ﬁp@éﬁ!ﬂr@ﬂ@@ﬂrﬁ?ﬂﬁ?@iﬁ?@a qﬁ&h? invention,
the system includes a copled beverage reservqir. Typically, the system i es alsa.a cooling unit
and the beverage flog\}%rfiﬁ?glubohl{eegc%%q?hn ﬁﬁgﬁtc‘b%lélh& there ly(,)fa% lﬁlggﬁ? iﬁf)cr)n tﬁé%%lgreg beverage
reservoir.  In accotdidfdeinithian dinBoHRhEmPeRiHe iVBAte TR et it itie 8o a reservoir
for a beverage at ambitndl (teopeniipiampe tatypeaty picakydivpherd thecbhevenagédsdiatat tehis reservoir
stores filtered or puriﬁg&wgq%grtﬁﬁybg@rggg,b&qm%yggépgri@ygr}ggﬁg, shehgaieebavetagenreservoir and
the cold beverage reservoir are fed beverage from the reservoir that stores beverage at ambient

ac ne to the stem's te crature accu and taki into_account the te erature
temperature. In aEESF RN RS &R em'%% imeAt of the invention, ohe or more"%umps for
propelling a beveragérehreugbe saidhe s sragsore felbainghivied thaydseita dinefedriritherssi§tem for
propelling beverage tawadtisihemavinghehamberis drinBygona«emibaaipaent, thadsystemueamprises a
first pump for propelligghealaceyciage Mipua e RealeHRYENAAS JRRdINGRE: 3 6cond pump
for propelling beverage through the ambient temperature beverage feeding line, a third pump for
propelling beverage ai5t e SMURIRFAHHeTStUre PRSERMI 1 ¥h &@l0I8 Ba%e Y Fedehvoir through
a liquid cooling unit, amgaafewrth pemméor PPi3elling! Beveragebiromatheayduledbaverate reservoir
through the cooled beygrage fgeding line. The third pump is typically activated automatically to fill the
cooled beverage reservoir. For thi(f1 ug{)t se, the c%oledt b?\{eera %nrt%sﬁer%(e)ig may ilgall?ldgaa liquid level
sensor that through a closed-Eireuit control activates tie thir pbmp upon erﬁp‘fylng of this reservoir.
Against this, the firsthsgebpbryanes fotsriiolp irnipd iar chamishfatieedly: Arivatels devimgdibtiérgispensing
and their pumping rates. are.adpdsied sithasdacachigerndesinedidispensed Heveragabemperature. The
user typically sets a desired. temperatire fo the, diSpensedPRYRIAYGANC AN ER Rigss a certain

dispensing activation button or switch, wheréupon the respective first, second mid fourth pumps are
activated to yield a b&9&Fagel P thd gagh e taniiper e Wl dePByha s dEn M9 ce8ithnce with
another embodimenttof¢hecimsention, a single pump provides a propelling force for more than one

feeding line. Typically, in ageordange.with thisrmbacimente sHehiendRsaviRhigliaked, through a
manifold, to more than one b?vera e fgeding zllirgelewth?rr%u ntg]ne frloyl\%eratle ip ﬁach R‘];rsut Q feeding
lines is then controlleﬁsﬁvg}ﬁlvoersaor other fldw Control ingoel merlts ftted oft the’individua feeding lines.
hi accordance with tHigveisgsdeiivaEntihih e tseivrgeresgioped iearyfitk Wit B niayaredipatibated or
cooled to a certain fixge iteBaperatuy e dyappropiatseleimaritshiittet! oavthgdildesent feeding lines. By
one example, such agentralized pUIMR,is iNiPwcOMMEAICAYAMWILR AR.QHHSt of an ambient

temperature beverage reséervoir and being configured to draw beverage from the reservoir and propel

it, through a manifold systeth 2E6°B4R o ThAles RRRdiRG i nE S SRS Y e Ph SEYA YR RE &ing line, a
hot beverage feedingplipelivgicthémchadebrautiesiingnaramgenierinfolilfre atiyg thechdvérage channeled

into this line, and a coplgd heyrigum ferding. ioRwbiah dnahdesmaooling element for cooling the

beverage channeled t erethrou%h. Qi,le, by one embodiment, the cooleq be\_/er?lgle Leed(iing line may
- NT] . By ont, embodiment; the, sysfem comprises st pum I Pro .heat .
include an inline cooling sys{/em that cools the beverage as'l ‘flaows t%roﬁg g eeélng'ﬁne on its way
to the dispensing outhsteingacborddnte Witked hevernsb deifientiae cdotesdi b peSErvwicidnacluded and

the beverage, cooledygy:the eaoling wlempihissioradivihiaihe ranlgdibe vetaige sasgripir and can

be drawn therefrom on dgmlarbd. In accordance \’P’ii%‘ttm%g@l}px%dlj&%‘?%tﬁ% auxiliang ;gg{;&g%)es provided

that is configured for Eirrogwm Ilaﬁﬁgﬁ(ﬁoi‘rﬁ?%e%gg ed beverage reservoir and propelling it to the mixing
chamber.  Also prévfaets, Biruiictherid sprieonthanh S M P B SRREYs BreparsEr™articularly a
dispenser for drinkinglwatekdhatcamprisesiaisystemeabohe kimd gefirvda alvg.disclbsédungrein.

is typically activated automatically to fill the cooled beverage reservoir. For this



As will be appreciated by the reader, an advantage of the invention is the fact that the temperature of
the dispensed beverage is not limited to certain discreet values, typically pre-set through the system's
characteristics as in existing beverage dispensers, but rather the user has a large flexibility for setting
the temperaturevaeeordinggde his liking and need, Also, unlike beverage dispemngetsithabaitspense
beverage at different temperatures from different dispensing outlets, including for example a hot
beverage outlet and a cooled beverage outlet, in accordance with the invention there is a single outlet
that dispenses beverage at a desired temperature. BRIEF DESCRIPTION OF THE DRAWINGS In
order to understand the invention and to see how it may be carried out in practice, embodiments will
now be described, by way of non-limiting example only, with reference to the accompanying drawings,
in which: Fig. 1 is a perspective view of a water di§Q¢_anser which includes a water dispensing
system in accordance with an embodiment of the invention. Figs. 2A-2D are, respectively, a

bottom view, side viemhJaQrizRniadicd@ssesectianabigy Along NG 26126 REY B R.vertical
cross-sectional view ctp)';%yggcliRe(;o%Er)alz‘DliipatEsj%ezlﬁ& dOf a mixing‘ch{ambe, Y]\(i‘thiits integra,l dispensing
outlet, according to an embo iment of the Invention. pumq:llla%r.l A3 ar& EChematiclustrations of
two embodiments of RiflolfFs{fstetiirnacEdrérHBeP P tHE inventdlly aciygeddudng Senématic
illustration of the condigleusiitzaacotdinguiapay embaedirgnrtcofsthes inveniton.a desifi@gisddsdd show,
respectively, front vigyw, gt SISE.Mige. rﬂ@%&@g}{ﬂ%@@g 5%@&@%9%&@&%6&@%@}@4@ elements
of the dispenser of FE%. 1. DETAILED DESCRI ION,OIE_EMBODIM NTS In the following
description the inventiof il BEMNGEr A8 Wi et AW GidEn S8Fonathely S dispenser and
system where the bevbtsgeeis fhaterradeofdingliycondferdntenth thenpesoriptionibelowiwill be made to
"water reservoir", "haewalgy feadinginempaaldvater feading:line”, etc. It should be noted, however,
that the specific reference which,i5,madg o agater diSRRNSET.iS itended for pyrpeses, of illustration
and is not intended to be limiting in any way. Rather, the general teaching of

provides a propelling “force”for more than one feeding line. Typically, in accordance

with this embodiment, such a pump's outlet is linked, through a manifold, to more than
one beverage feeding line whereupon the flow rate in each of such feeding lines is then
controlled by valves or other flow controlling elements fitted on the individual feeding
lines. In accordance with this embodiment, the beverage propelled by the pump may
then be heated or cooled to a certain fixed temperature by appropriate elements fitted on
the different feeding lines. By one example, such a centralized pump is in flow
communication with an outlet of an ambient temperature beverage reservoir and being
configured to draw beverage from the reservoir and propel it, through a manifold
system, to each of three feeding lines: an ambient temperature feeding line, a hot
beverage feeding line which includes a heating arrangement for heating the beverage
channeled into this line, and a cooled beverage feeding line which includes a cooling
element for cooling the beverage channeled therethrough, While, by one embodiment,
the cooled beverage feeding line may include an inline cooling system that cools the
beverage as it flows through this feeding line on its way to the dispensing outlet, in
accordance with one embodiment a cooled liquid reservoir is included and the beverage,
cooled by the cooling element, is stored within the cooled beverage reservoir and can be
drawn therefrom on demand. In accordance with this embodiment, an auxiliary pump is
provided that is configured for drawing liquid from the cooled beverage reservoir and
propelling it to the mixing chamber.

Also provided, by another aspect of the invention, is a beverage dispenser,
particularly a dispenser for drinking water that comprises a system of the kind defined

and disclosed herein.



the invention may be applicable, at times with some modifications,for fferent kinds of beverages, for
example, for milk, flavored beverages, etc. Reference is first being made to Fig. 1 showing a water
dispenser 100, typically designed for home use, which includes a water container 102, a hinged lid 104
that covers the santainar7®user accessible control consul 106, a water dispengiigidiet71.08, a tray
element 110 and a housing 112. This water dispenser includes a water filtration system which is
disclosed and claimed in PCT Application Serial No. PCT/11,2012/050038. Briefly, without going into
details, source water, typically tap water, is introduced into a container 102 and is then filtered through
the system and collected in an ambient temperature water reservoir, that will be described below.
Reference is now being made to Figs. 24 to 2D showing a mixing chamber 120 which is integrally
formed with the water dispensing outlet 108. The mixing chamber is fitted with two side lugs 122 which
serve to fix it to the device. The chamber includes three water inlets 124-128, each of which is
connected to one of three fgedingdingsccacopiad-waler, faedingdipe.anambitinh tempesature water
feeding line, and a heated water feeding line, respectively...  The mixing chamber is fitted with a
ahaped dhvider 130 LEH L e e B and 136,
each of which openirgPte? Bhe o HB tHRBEIA FACTI6 Uiy THE At VDY PELERs thecPsSpective fed
water from these inletst Bherstubichambe lsrgrdlahibiligdantatthe theutualewateradispensingioutiet 108

and at the outlet the watgr.ceming Nem thediftorant legdingJdings dsfhus mixedda asmirye a desired,
set temperature, as will he furth{_a irllllél ated below ;I}Qqn%mgodments illllejsat%ttelgevscheematically in

r .
. T d i l
Figs. 3A and 3B, show eroatﬁrc%sfglle con |6uré1S ions of the systemngf the invention. In each of these

configurations, the sy8&iridclieeskhresgoRrifed wueg WEtdPIBNFTRY. Bffalhbidtltemperature
water flow line, and ah¢ated Watescl owding. RRedetirngelinsiriadeig. 3A, water, typically filtered water is
fed through 302 into an ambient temperature water reservoir 304. Fitted at the outlet 306 of reservoir

304 is a pump 308 t %9%‘%«1%51??\?‘ %nggﬂﬁgwgges as will be described below.

Included are three feeding lines including cooled water line 320, ambient temperature feeding line
330, and heated water feedingdinéo3pdeRitddhicrinvartricadigstinaoarét reapeetdvaivhving or flow

control arrangements,32de332voMmeh3dlwlinked te themempsthropghmamanifeld amargament 310,

Through control of valves ar flow r%gulators 322, 332 and 34 the rate of flow in each of the
with.re elencetl t ¢

, , Larl
respective feeding lines is controlled. dccomrﬁgyglc%o reac\jm‘n éitél}\?eéaing line includes a cooling unit 324,
which may, for example, bd'& Pelfier-Baseivinit sV s kina'diskieed ingh e 4Ri303%8 the relevant
content of which beingjsiragngoeysitediherend-ye refiérenceoGoobedi vwaieragithen collected and stored in

cooled water reservoirs 32¢; Rump,B08 andivalwng, araRYRMEN, 322 CRAPEratE RRaS G continuously
fill reservoir 326 with cooling water. The cooled water reservoir 326 as well as the arﬂbient

temperature water reSSHBIF 36 A2 B ifrettiliths WhtaT folEHSAdOsISr SPme KiNd Hidgtosed in PCT
Application Serial NoliRCI¥2D2911i/050088. a mixing chamber with its integral dispensing outlet,
according to an embodiment of the invention.
Figs. 3A and 3B are schematic illustrations of two embodiments of a flow
system in accordance with the invention.
Fig. 3C is a schematic illustration of the control unit according to an
embodiment of the invention.
Figs. 4A-4D show, respectively, front view, left side view, right side view and

rear view of the water flow system elements of the dispenser of Fig. 1.

DETAILED DESCRIPTION OF EMBODIMENTS

In the following description the invention will be illustrated with reference to a
water dispenser, namely a dispenser and system where the beverage is water.
Accordingly, reference in the description below will be made to “water reservoir”, "hot
water feeding line", "cold water feeding line", etc. It should be noted, however, that the
specific reference which is made to a water dispenser is intended for purposes of

illustration and is not intended to be limiting in any way. Rather, the general teaching of



Feeding line 320 includes also a pump 328 which is configured to draw cooled water from reservoir
326 and feed it into mixing chamber 120 which is linked to dispensing outlet 108. Hot water feeding
line includes a heating unit 344 and a hot water reservoir 346, typically forming part of the heating unit.
A heating unit oMPR9RMATT#89disclosed in PCT publication no. W02011/114327T/IL20IRRE4PY this
configuration, the pump 308 provides the driving force that propels liquid from reservoir 304 to mixing
chamber 120, and from there to dispensing outlet 108 while flow regulators 322, 332 and 342 regulate
their relative flow in each of its respective feeding lines to achieve a certain desired temperature as set
by the user. An example of such a regulator is a proportional electric valve, although the invention is
not limited thereto. An embodiment with an alternative configuration is shown in Fig. 3B.
Components having the same function as those of Fig,3A have been given like reference numerals
and the reader is referred to the description of these components above to understand their function.
The main di fferencets thahindhisyenhpdiavant: rmiberith asneantaolingflowrititbe daes low systems
through a flow reguIa&gyel%zgg}o%mﬁpfllg%s%ﬁgpm%:ggpvegég 95”91 340 is provided with its own

respective pump, 352, 354 and 356. Each of the pumps js Ilnked to reservoir 304, either directly as

shown schematically in Fid*$B°"6F it r%’g’t’i@éwd‘fﬁ?ol?ﬁ@ﬁ g’Wé?ﬁf%WﬁFr%{Wﬁé?ﬁéqp1|W%Wo a single
outlet of the reservoirdesigneA ook st operabidusassysrsroimaaecdpdandingeittidd Mnilodiment of

the invention, of the kmeréllh@uﬁt@d&nﬁgr BociSs oW cﬂ@uﬁﬁé'% ceptodenslislinggd to a control
consul 106 which |ncI es an agrﬂgtlon thton o(g ch 5 Cp ermits a user to pﬁtlyate the water
me is

?:] ¥ elem and 4 Sin 1 S wa e ser jncludes a water
dlspensmg action an emp erature control mo e 502 5)erm| g die user to set a deswed

temperature for the oﬁ‘éﬁ?é%sé’&lﬂ?até*r thdsehtraifer i&imedmanBGS operititcl attitatd'the central
pump 308, to induce Kigpensingsodisai@iaiyt ofthe: spensindectitietotite wontroltérlly also linked to a

variety of sensing elqu@ptg IRCMAing temperatiiee fRnsars 49, fﬁé@@ﬁgo§§12511W§§§Ell€¥1§iS Sensors
412, 418 and 514 and % o o erable to activate the three flog\{lt Wtq oI ele ﬂ)‘%h?’zz 332 and 342 as

ient t erature ter reservolr, t ¢ descri
wed as auxiliary pump cfH’Pon fhEControlfer is°aiso bpera 810 contr e activity of the

cooling unit 324 and the hé@fmgltmlﬁ Buvbaingveiias FEsoVbHIGR el mixing Qambesid® is now
being made to Figs. 4w mbiemshenca systeavattispnvegtianchassngha aonfiguratienof the kind

shown schematicall {0 G AREEIHID oY G RIRLGNES AUMBTBIRINCIRUSERID Fiiaud-iD (o

relate to components having the same UnCtIOI’l as t ose of A. As can be seen partlcularly n

Figs. 4A-4C, fitted at'te BARbINGT e Bisdrh | gh‘%ﬁ?@ﬁﬁ@ﬁ?&’&tﬁf%@%ﬁ%@%lra304 having

an inlet 302, which isclinkédvieaferdieyr filtratioangyisie mppoitsiowat: dadiniok.isdiscloged in the

aforementioned PCI @g@}l&@&;g@fQ@ﬂ&@Q@Z/OSOOSS Reservoir 304 has a temperature sensor 410

and has an associated Water level senso 412fm£ \!vaft er I}QI [#h \gi dtosI ler%tl(ﬂw ﬁl)é Bem to ensure
0)

filling of a reservoir and avott g&@%ll?%m i$ i§ achievéd thro contr fiow regula tor 414, in a

mariner as describeduirxiatotembemntiondbrecip Nﬁﬁ]h?@tl%ﬁ‘bSé‘?la‘F‘?\lﬁst@UlE‘Q@h‘i‘)‘%’@@%?o

one of the inlets 124, 126 and 128 and thereby receive the respective fed water from
these inlets. The sub-chambers are drained into the mutual water dispensing outlet 108
and at the outlet the water coming from the different feeding lines is thus mixed to
achieve a desired, set temperature, as will be further illustrated below.

The embodiments illustrated schematically in Figs. 3A and 3B, show two
possible configurations of the system of the invention. In each of these configurations,
the system includes three flow lines: a cooled water flow ling, an ambient temperature
water flow line, and a heated water flow line. Referring first to Fig. 3A, water, typically
filtered water is fed through 302 into an ambient temperature water reservoir 304. Fitted
at the outlet 306 of reservoir 304 is a pump 308 that propels the water into the feeding
lines as will be described below.

Included are three feeding lines including cooled water feed line 320, ambient
temperature feeding line 330, and heated water feeding line 340. Fitted in each feeding
line are respective valving or flow control arrangements 322, 332 and 342, linked to the

pump through a manifold arrangement 310. Through control of valves or flow



| inked to outlet 306 of reservoir 304, is a pump 308 which is linked through tubing 420 to a manifold
arrangement 310 feeding water to flow control elements 322, 332 and 342, fitted on the cooled water
feeding line, die ambient temperature water feeding line, and the heated water feeding line,
respectively. wahe/ogsed water feeding line, water flows from flow regB{RGEB22080 0k Te
Peltier-based cooling unit, configured in accordance with the disclosure in W02011/030339, the
content of which is incorporated herein by reference. Other elements of the cooling arrangement
include radiator 426 and pump 424, for circulating a heat absorbing liquid from element 324 to radiator
426 for hit dissipation through tubing 422. Water cooled by cooling element 324 is then collected
in cooled water reservoir 326 having an associated temperature sensor 416 and a water level indicator
418 of the kind noted below. The cooled water feeding Jine includes also a pump 328 which draws
cooled water out of reservoir 326 and feeds it to the mixing chamber 120. heated water feeding

line includes a heating;@lesment34sb and AN, agspcatathhealednwaies reseivaliaedag ahthe kind noted
below. - 1O-PCD71260%g&%§QO47 CLAIYLS: 1, A beverage dispensing system, comprising: a

dispensing outlet for é)lspensmg beverage at a controlled temperature;
The cooled water feeding line includes a cooling unit 324, which may, for

example, be a Peltier-based unit of the kind disclosed in W02011/030339, the relevant
content of which being incorporated herein by reference. Cooled water is then collected
and stored in cooled water reservoirs 326. Pump 308 and valving arrangement 322
cooperate so as to continuously fill reservoir 326 with cooling water. The cooled water
reservoir 326 as well as the ambient temperature water reservoir 304 may be fitted with
a water level indicator of the kind disclosed in PCT Application Serial No.
PCT/1IL2011/050085.

Feeding line 320 includes also a pump 328 which is configured to draw cooled
water from reservoir 326 and feed it into mixing chamber 120 which is linked to
dispensing outlet 108.

Hot water feeding line includes a heating unit 344 and a hot water reservoir 346,
typically forming part of the heating unit. A heating unit of this kind is disclosed in PCT
publication no. W02011/114327.

Thus, by this configuration, the pump 308 provides the driving force that propels
liquid from reservoir 304 to mixing chamber 120, and from there to dispensing outlet
108 while flow regulators 322, 332 and 342 regulate their relative flow in each of its
respective feeding lines to achieve a certain desired temperature as set by the user. An
example of such a regulator is a proportional electric valve, although the invention is
not limited thereto.

An embodiment with an alternative configuration is shown in Fig, 3B.
Components having the same function as those of Fig. 3A have been given like
reference numerals and the reader is referred to the description of these components
above to understand their function.

The main difference is that in this embodiment, rather than controlling flow in
the three flow systems through a flow regulator, each of the flow systems 320, 330
and 340 is provided with its own respective pump, 352, 354 and 356. Each of the pumps
is linked to reservoir 304, either directly as shown schematically in Fig. 3B, or,
alternatively, through a manifold arrangement linked to a single outlet of the reservoir.

A control unit operable in a system in accordance with an embodiment of the

invention, of the kind illustrated in Fig. A, is shown in Fig. 3C. A controller 500 is



a mixing chamber upstream in a flow path to said outlet such that dispensed beverage flows from said
chamber to the outlet; -at least three feeding lines feeding beverage of at least three different defined
temperatures to said chamber; and -a controller for controlling the feed from each of said feeding lines
SO as to yield a Wéstnaeiteaiperature of the dispensed beverage. 2. The dispensing sysiem of claim |,
wherein said outlet is integally formed at the bottom of said chamber. 3. The dispensing system of
claim 1 or 2, wherein said chamber includes dividers dividing it into a plurality of sub-chambers. 4.
The dispensing system of claim 3, wherein each sub-chamber is fed beverage by
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linked to a control consul 106 which includes an actuation button or switch 504 that
permils a user (o activate the water dispensing action and a temperature control
module 502 permitting the user to set a desired temperature for the dispensed water. The
controller is linked and is operable to activate the central pump 308, to induce
dispensing of water out of the dispensing outlet. The controller is also linked (o a variety
of sensing elements, including temperature sensors 410, 416 and 512, water levels
sensors 412, 418 and 514 and is also operable to activate the three flow control elements
322, 332 and 342 as well as auxiliary pump 328. In addition, the controller is also
operable to control the activity of the cooling unit 324 and the heating unit 344 as well
as the overflow valve 414,

Reference is now being made to Figs. 4A-4D, which show a system of the
invention having a configuration of the kind shown schematically in Fig. 3A.
Accordingly, like reference numerals were used in Figs. 4A-4D to relate to components
having the same function as those of Fig, 3A.

As can be seen particularly in Figs., 4A-4C, fitted at the bottom of the system is
an ambient temperature water reservoir 304, having an inlet 302, which is linked to a
water filtration system, not shown, and which is disclosed in the aforementioned PCT
Application PCT/IL2012/050038. Reservoir 304 has a temperature sensor 410 and has
an associated water level sensor 412, the latter being linked to the filtration system to
ensure filling of a reservoir and avoid overfilling. This is achieved through control of
flow regulator 414, in a manner as described in aforementioned PCT Application Serial
No. PCT/IL2011/050085.

Linked to outlet 306 of reservoir 304, is a pump 308 which is linked through
tubing 420 to a manifold arrangement 310 feeding water to flow control elements 322,
332 and 342, fitted on the cooled water feeding line, the ambient temperature water
feeding line, and the heated water feeding line, respectively.

In the cooled water feeding line, water flows from flow regulator 322 to the
Peltier-based cooling unit, configured in accordance with the disclosure in
WO02011/030339, the content of which is incorporated herein by reference. Other
elements of the cooling arrangement include radiator 426 and pump 424, for circulating
a heat absorbing liquid from element 324 to radiator 426 for hit dissipation through
tubing 422.



a different feeding line. 5. The dispensing system of any one of claims 1-4, comprising a feeding line
for heated beverage, a feeding lino for beverage at ambient temperature and a feeding lino for cooled
beverage. 6. The dispensing system of claim 5, comprising a heated beverage reservoir, an ambient
temperature bevesage2rasgywvoir and a cooled beverage reservoir in flew copgmunicatisoowith the
feeding line for healed beverage, the feed line for ambient temperature beverage and the feed line for
cooled beverage, respectively. 7. The dispensing system of claim 6, wherein the heated beverage
reservoir and the cooled beverage reservoir are fed liquid from the ambient temperature beverage
reservoir. 8. The dispensing system of any one of claims 1-7, wherein one or more of the feed lines
comprises a pump for propelling beverage therethrough towards the chamber. 9. The dispensing
system of claim 6 or 7, comprising a first pimp for propglling heated beverage through the heated
beverage feeding line, a second pump for propelling beverage through the ambient temperature

beverage feeding line, a thidauaamifer iy eRehing.Raxarags fromdhe amhigni,tempsrats reservoir to

the cooled beverage reservajr through a liquid cooling unit and a four ump for propellin
9 reservo\llr gEé [layl g an qlssocgued {€mperature  sensor Hh)p and a ﬁterplevelg

indicator 418 of the kind noted below. The cooled water feeding line includes also a
pump 328 which draws cooled water out of reservoir 326 and feeds it to the mixing
chamber 120.

Heated water feeding line includes a heating element 344 and an associated

heated water reservoir 346, of the kind noted below.



7 11 -PCIAL2012/0511047 beverage from the cooled beverage reservoir through the cooled beverage
feeding line. 10. The dispensing system of claim 9, wherein the third pump is activated autonyagigaily to

fill the cooled beverage reservoir; the first, second and fourth pump being automatically activated only
during liquid dispensing, and their pumping rates being adjusted so as to achieve a desired dispensed
beverage temperature. 11. The dispensing system'%glaim 8, wherein a mfg&;;g&gﬁ beverage
through more than one feeding line. 12. The dispensing system of claim II, wherein said pump's outlet
is linked, through a manifold, to more than one beverage feeding line and the flow rate in each of such
feeding lines is controlled by flaw control elements fitted on the individual feeding lines. 13. The
dispensing systenfd#dMfn 12, comprising an ambient temperature feeding line, a hot beverage

feeding line Whichli‘ncl%@g@g@@g&gﬁ@;&@g}g&k{g&ggﬂng the beverage flowing therethrougla, and

a cooled beverage feeding line which includes a cooling element for cooling the beverage flowing
thenethrough: said purnp bAFIEPIRSRRT RS IRREEES RRHtiesh Datermiss Ersielttemperature
beverage reservoir and beingconfigiretbto dpsivecbe veragetheaéfromsandopileipetdb, thwiough a manifold

system, to each ofi{hrag.deedingingss skt theHispensing syglem of claim 13, wherein the cooled
beverage feeding line comprifes coo%ed beveragfe reservoir. 15. Thq dispensing. system of claim 14,
at east?{lla fh lines~fee I'B

comprising an auxiliary puriip Sonfigred tordraning aaid o e foshikh BitetiiE eservoir and

propelling it to thedafisdhipapeiAies o 384 Thrngisiradsing system of any one of claims 1-15, comprising
temperature sensors for measuisIGHEsN parpslle; MLreh Rithadestiog linamg JidesThadispensing

system of any onegoogegcllaal@e%irlcggmeggrwé%meadg&en@égtgeq%%gepermlttlng a user to input the desired
temperature of the |s%ensed everage. ]
2. he dispensing system of claim 1, wherein said outlet is integrally formed at the

bottom of said chamber.

3.  The dispensing system of claim 1 or 2, wherein said chamber inclndes dividers
dividing it into a plurality of sub-chambers.

4., The dispensing system of claim 3, wherein each sub-chamber is fed beverage by
a different feeding line.

5.  The dispensing system of any one of claims 1-4, comprising a feeding line for
heated beverage, a foeding line for beverage at ambicnt temperature and a feeding line
for covled beverage.

6. The dispensing system of claim 5, comprising a heated beverage reservoir, an
ambient temperature beverage reservoir and a cooled beverage reservoir in flow
communication with the feeding line for heated beverage, the feed line for ambient
temperature beverage and the feed line for cooled beverage, respectively.

7. The dispensing system of claim 6, wherein the heated beverage reservoir and
the cooled beverage reservoir are fed liquid from the ambient temperature beverage
reservoir,

8.  The dispensing system of any one of claims 1-7, wherein one or more of the
feed lines comprises a pump for propelling beverage therethrough towards the
chamber,

9,  The dispensing system of claim 6 or 7, comprising a first pump for propelling
heated beverage through the heated beverage feeding line, a second pump for
propelling beverage through the ambient temperature beverage feeding line, a third
pump for propelling beverage from the ambient temperature reservoir to the cooled

beverage reservoir through a liquid cooling unit and a fourth pump for propelling

AMENDED SHEET



18. A beverage dispenser comprising the system of any one of claims 1-17. 19. A drinking water
dispenser comprising the system of any one of claims 1-17. 20. The dispenser of claim 18 or 19,

comprising water filtration system. MCSLLP

<11~ PCT/IL2012/050047

beverage from the cooled beverage reservoir through the cooled beverage feeding
line.

10. The dispensing system of claim Y, wherein the third pump is activated
automatically to fill the cooled beverage reservoir; the first, second and fourth pump
being automatically activated only during Hquid dispensing, and their pumping rates
being adjusted so as to achieve a desired dispensed beverage temperature.

11, The dispensing system of claim 8, wherein a pump propels beverage through
more tha;n one feeding line,

12. The dispensing system of claim 11, wherein said pump's outlet is linked,
through a manifold, to more than one beverage feeding line and the flow rate in each
of such feeding lines is controlled by flow control elements fitted on the individual
feeding lines.

13. The dispensing system of claim 12, comprising an ambient temperature (eeding
line, a hot beverage feeding line which includes a heating arrangement for heating the
beverage flowing therethrough, and a cooled beverage feeding line which includes a
cooling element for cooling the beverage flowing thersthrough; said pump being in
flow communication with an outlet of an ambient temperature beverage reservoir and
being configured to draw beverage therefrom and propel it, throngh a manifold
system, to each of three feeding lines.

14, The dispensing system of claim 13, wherein the cooled beverage feeding line
comprises a cooled beverage reservoir.

15. The dispensing system of claim 14, comprising an auxiliary pump configured
for drawing liquid from the cooled beverage reservoir and propelling it to the mixing
chamber.

16. The dispensing system of any one of claims 1-15, comprising temperature
sensors for measuring temperature at each of the feeding lines.

17. The dispensing system of any one of claims 1-16, comprising a user interface
permitting a user to input the desired temperature of the dispensed beverage.

18. A beverage dispenser comprising the system of any one of claims 1-17,

19. A drinking water dispenser comprising the system of any one of claims 1-17.

20. The dispenser of claim 18 or 19, comprising water filtration system.
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